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CALCULATION SUMMARY PAGE
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Calculation No. JAF-CALC-ELEC-02610 Revision No. 2

CALCULATION OBJECTIVE: 1) To establish aging and design margin for the "B" Station Battery from the
voltage drop and sizing calculation. (2) To establish testing profile and acceptance criteria for "B" Station
Battery discharge testing to satisfy Technical Specifications.

CONCLUSIONS: See Section 3 Pages 15 thru 17

ASSUMPTIONS: Assumptions are addreset in section 2 of the calculation and threy do not need
verification.

DESIGN INPUT DOCUMENTS: See Section 4, pages 18 and 19

AFFECTED DOCUMENTS: MST-71.20, MST-71 .24

METHODOLOGY: See Section 1.3, page 7
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RECORD OF REVISIONS

Calculation Number: JAF-CALC-ELEC-02610 Page I of 1

Revision No. Description of Change Reason For Change

0 See Revision Summary In Calculation See Revision Summary In Calculation

I See Revision Summary In Calculation See Revision Summary In Calculation

2 See Revision Summary In Calculation See Revision Summary In Calculation
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Date: 5/05/03

To: _ Mechanical Engineering
__ I&C Engineering
__ Electrical Engineering

Civil Engineering
X System Engineering
__ Reactor Engineering
__ DBD Owner
__ DBD Owner

(name)

(Note: X indicates required distribution)
- Licensing
X Elect Maintenance

8&C Maintenance
Mech Maintenance

- Component Engineering
- Program Engineering

Nuclear Engineering
_ EQ

QR EINQR

Operations
Chemistry
HP/Radiological
Computer Applications
Rad Engineering
ISI Engineering
IST Engineering
(Other)

From: Alex Barton (x6622)
(Print Name and Phone extension

Calculation No.: JAF-CALC-ELEC-02610

Title: 125VDC Station Battery "B" Sizing and Voltage Drop Calculation

Reference:

Date Response Required:

Revision No. 2

MESSAGE: Work organizations are requested to review the subject calculation (parts attached) to
identify impacted calculations, procedures, Technical Specifications, FSAR sections, other design
documents (e.g. EQ files, DBD, Appendix R, ISM/1ST, PRA, MOVs/AOVs, etc.), and other documents
which must be updated because of the calculation results. Also provide the name of the individual
responsible for the action and the tracking number. Sign and return the form to the originator.

IMPACT REVIEW RESULTS:
Affected Documents Responsible Individual Tracking Number

MST71 .20
MST71.24

.

E Process Applicability Determi pption required and attached.

Responding ___ ._
Supervisor/Manager (or designee): tHP Ck bw 7 Ay'

Name/Signature ate
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Date: 5/05/03

To: _ Mechanical Engineering
__ I&C Engineering
__ Electrical Engineering
__ Civil Engineering
X System Engineering

__ Reactor. Engineering
_ DBD Owner_
_ DBD Owner_

- (name)

(Note: X indicates required distribution)

x
Licensing
Elect Maintenance
I&C Maintenance
Mech Maintenance
Component Engineering
Program Engineering
Nuclear Engineering
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- Operations
_ Chemistry
_ HP/Radiological
- .Computer Applications
- Rad Engineering
- ISI Engineering
- IST Engineering
- (Other)

From: Alex Barton (x6622)
(Print Name and Phone extension

Calculation *No.: JAF-CALC-ELEC-0261 0

Title: 125VDC Station Batterv "B" Sizing and Voltage Droo Calculation

Reference:

Date Response Required:

Revision No. 2

MESSAGE: Work organizations are requested to review the subject calculation (parts attached) to
identify impacted calculations, procedures, Technical Specifications, FSAR sections, other design
documents (e.g. EQ files, DBD, Appendix R, ISI/IST, PRA, MOVs/AOVs, etc.), and other documents
which must be updated because of the calculation results. Also provide the name of the individual
responsible for the action and the tracking number. Sign and return the form to the originator.

IMPACT REVIEW RESULTS:
Affected Documents Responsible Individual Tracking Number

MST71.20 Ate d'-239z
MST71.24 - ,OeA tat_-2-A397

f ,,

_ _ _ _ _ _ _ _ _ I __ _ _ _ I _ _ _ _ _

t t

5 Process Applicability Determination required and attached.

Responding >
Supervisor/Manager (or designee

(_
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Revision Summary

Revision 2

1) Revised Appendix 1 for Mark Numbers to agree with the ECRIS database.
2) Unscheduled jumper cables were added to Emergency Lighting Panels

71LPEEBDC1, 71LPEHB1, 71LPEADC2, 71LPERDC3 and 71LPERW1.
3) Stop Time for SBO for panels 71 LPEHB1, 71 LPERDC3 and 71 LPERW1 was

changed from 60 min to 30 min in accordance with AOP-49.
4) Additional loads for Emergency LightingPanels 71 LPEEBDC1, 71 LPEHB1,

71LPEADC2, 71LPERDC3 were added per CR-JAF-2002-05367 and ST-1 6J6
'dated 11-01-02

5) Revised load for 71 DC-B3 Ckt. 24 for 71 UPS-7 from 650 watts to 875 watts per
JE-02-174

6) For 23MOV-25 HPCI minimum flow bypass valve removed loading beyond 30
minutes for SBO per AOP-49 Revision

7) Added Torque Switch Trip current for MOV closing. The value is increased from FLA
to 50 % of LRA.

RevisionA

1) Resistances for containment cables were changed to 90OC and external to the
Reactor Building to 400C in accordance with Reference 4.10.

2) Walkdown feeder cables to 71DC-Bl,-B2, B3, B4, B4, 93ECP-B, and 93ECP-D
changed lengths accordingly.

3) Incorporated the following ACTS:

i.ACT-98-35189 (Conductor Temperatures & most limiting ADS cable length)
ii.ACT-98-35193 (Misapplication of EQ voltage criteria)
iii. ACT-98-30907 (SSFI-97-1 0 & 11)
iv.ACT-98-37362 (Describe Scenario)
v. ACT-99-43846 (SWGR Trip & Close Coil Voltage Drop)
vi. ACT-99-45065 (Minimum Voltage for Sizing Calculation not Conservative)
vii. ACT-99-45320 (SSFE RFI #039 items 1,3,4,5 & 6)
viii. ACT-99-45925 (Inrush Currents for MOVs)

4) Incorporate ACT-00-47872 (Backup SCRAM Solenoids)
5) Incorporate Design Change JD-00-144 (ESW Pump Motor Breaker Control Cable

and terminates spare wire to 71 DC-B4)

_ A....
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6) Revised SBO timing for initiation of Lo-Lo level based on PTE-96-002 (9116196
event at JAF)

7) Incorporated Addendum OB (SRV Electric Lift Design Change M1-97-070)
8) Incorporated Addendum OD (EDG EGM Power Supply Design Change JE-00-1 15)
9) Incorporated Addendum OF (Added RHR SW Pump Motor Breakers to LOCA profile

per DER-01-03565)
10)Revised minimum required voltage to Topaz Inverters 231NV-79, 13INV-801B and

06INV-1B to 101.5VDC to agree with ICRs (nominal setpoint of 100.75)
1 1)Revised continuous control to eliminate having it in the calc twice.
12)Control loads for pumps and MOVs were added
13)Stroke times for HPCI MOVs were increased based on BWROG Methodology per

NEDC-32958 and Engineering Judgment
14)Used actual loading measurements for HPCI Inverter 231NV-79, Feedwater Inverter

'06INV-IB, Steam Leak Detection Inverter 13INV-801B and the EDG EGM power
supplies 93P/S-B & D. Added nameplate loading for RHRSW Motor Cooling Water
Return Solenoids 10SOV-101B & D (missing load).

15)Explanation and source of data for MOV Inrush Currents.
16)Revise minimum design battery electrolyte temperature from 600F to 65oF per

Technical Specifications.
17)Revised Battery Sizing Calculation based on a new minimum required battery

voltage.
18)Revised starting of 31 P-7B (RFPT Emergency Lube Oil Pump). The starting of this

pump was moved conservatively to 15 second start for LOCA and 17second start for
SBO. Previous revision was not conservative and not appropriate based on actual
plant response.

19)Eliminated 94P-2(M) for LOCA because main oil pump and turning gear oil pump
maintains pressure.

20)Moved ESW pump motor breaker closure to occur between 2 and 3.9 seconds. This
will capture either the demand closure from loss of RBC pressure or EDGs reaching
400RPM.

21 )Add a closure of I RBC Pump Motor breaker. This breaker will automatically be
demanded to close upon loss of AC power.

22)Added Loading for Hydrogen & Stator Cooling panel (71 DC-B3 ckt #3).
23)Added a generator trip due to either anti-motoring or reverse power.
24) Revised undervoltage trip circuit for H02 & H04 to initiate between 0.1 seconds and

3 seconds.
25)Revised tripping of recirc MG set exciter breaker to trip at 17 seconds. This is

consistent with OP-27.
26)Added closing of 23MOV-25 during tripping of HPCI and added an additional cycling

of 23MOV-25 to SBO for an additional restart of HPCI. Also, revised the start time
for opening of 23MOV-25 to start 19 seconds after HPCI initiation.
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27)Deleted torus swapover because a tripping of HPCI envelopes the loading
requirements of swapover.

30)Added cycling of 23M0V-57 & 58 due to suppression pool swell at the onset of a
LOCA.

31)Revised 23P-141 start time to coincide with steam being admitted to HPCI turbine
and concurrently with 23MOV-25 cycling.

32) 23P-150 sequencing was changed because when HPCI trips this pump restarts.
Additionally, cycling based on lube oil pressures per ST-AN & 4P

33)Added actual emergency lighting loads per field measurement. Included resistance
of unscheduled cable between JB and Emergency Lighting Panel.

34) Deleted Emergency Lighting panels 71 EEBDC1 and 71 LPEADC2 loading was
extended to 240 minutes for SBO because AOP-49 doesn't require this load to be
stripped.

35)' Revised AOP-49 actions that commenced at 30 minutes to complete at 30 minutes.
36) Added 71 DC-B13 circuit 3 (Anti motoring circuit which trips the main turbine and

10042/10052 breakers).
37) Changed the duration for 71 DC-B1 circuits 15 and 17. These are the trip coils for

71PCB-10042 & 71PCB-10052. Removed from SBO because the primary trip
circuit off of "A" Station Battery trips the breakers during SBO.

38) Added 71 DC-B1 circuits 11 and 18 as momentary loads due to the 10042 and
10052 backup trip circuits

39) Added loading for 71 MOD-10031 to 71 DC-B1 Ckt # 19
40) Overload heater resistances for pumps was added
41) Heater resistances at the BMCC's were adjusted to 55oC per EQ report
42) Revised 711DC-B2 circuit 1 to reflect actual loading
43) Eliminated the Core Spray logic circuit (71 DC-B2 Ckt #5) from SBO
44) Eliminated the 80% diversity factor assumption. It was unknown whether

assumption was conservative or not.
45) Measured loading for HPCI EGM power supply 23TU-3-12 and the HPCI Inverter

231NV-79 from WR-01-05258-00 and Wr-01-10999-00 and used in Appendix 2.
46) Added 23SOV-53 & 54 to 71 DC-B2 ckt #10 as a random load (not originally

included)
47) Added tripping of 1B" Recirc MG set field breaker to occur at 17 seconds per OP-27

to 71 DC-B2 ckt #12.
48)Added tripping of "A" Recirc MG set field breaker to also occur at 17 seconds per

OP-27 to 71 DC-B2 ckt # 13. This is included because of the assumed single failure
of "A" Station Battery.

49) Decreased the loading on the ATTS power supply because of actual loading
(71 DC-B2 ckt #16). Provided justification

50) Moved opening of 38MOV-VB2 to agree with simulator
51) Revised loading to annunciator to agree with Atomatic study.
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52) Added closure of 600V AK breakers for 66FN-12B, 66FN-5B, 67FN-6B, 67FN-5B
and 87P-23B. If these are in standby, they will receive an auto start signal.

53)Reduced loading on 71INV-11B based on expected demand
54)Reduced loading on 23E/S-200B based on expected demand
55)Revised per feedback from Operations/Operations Training. See JTRG-02-102

.4
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1. PURPOSEIOBJECTIVEIMETHOD OF ANALYSIS

1.1. Purpose

Note: The original calculation was prepared in accordance with DCM-2A. This revision
contains all the attributes of ENN-DC-126, however, not necessarily in the same
format. Due to the complexity and length of this calculation it will remain in the same
format. Since formatting and content is stated as a "should", the compelling reason to
do otherwise is as stated above. Section 2 contains both Design Inputs and
Assumptions. Unverified assumptions will be-identified by an Action Item to track future
verification.

1.1'.1. To calculate the required size of the 125VDC Station Batteries "B" for LOCA and
SBO scenarios.

1.1.2. To compute the voltage drop throughout the 125 VDC electrical distribution
system during postulated LOCA and SBO scenarios.

1.2. Objective

1.2.1. To verify the "B" Station Battery is adequately sized to perform its intended
safety function.

1.2.2. To verify that the voltage "seen" at the terminals of critical components during
the LOCA and SBO scenarios is adequate to insure that these critical components
can perform their intended safety function.

1.2.3. To establish the design basis for the acceptance criteria for Station Battery
Discharge Testing. Acceptance Criteria for Battery Capacity Margin is defined as:

Adequate margin must be maintained in the battery to maintain high
enough voltage throughout the loading scenarios to allow the components
fed by the battery to perform their safety functions. The battery must be
able to perform their safety function with a capacity greater than 80% and
with an electrolyte temperature as low as 65oF. This accounts for the 8%
temperature margin and 25% aging margin. An additional 5% design
margin has been added to the voltage drop profile calculation.
(Appendix 4).
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1.3. Method of Analysis

1.3.1. The battery discharge is assumed to last for 2 hours because of the Loss of
Battery Charger (LOBC) for a Loss of Coolant Accident (LOCA) concurrent with
a Loss of Offsite Power (LOOP) per UFSAR Section 8.7. (2) The battery
discharge is assumed to last for 4 hours during a Station Blackout (SBO) per
UFSAR 8.11. See Appendix 11 (LOOP/LOCA) and Appendix 12 (SBO) for
additional discussion regarding basis for scenarios.

Justification of the loads and timing during the discharge period(s) are identified
in Appendix 2, Appendix 11, Appendix 12, Appendix 14 and Appendix 15.
Voltages at the battery terminals for each successive time period are determined
using the manufacturers discharge curve (see Appendix 7) for the NCN type
cells. This voltage is dependent on the instantaneous current supplied by the
battery and the cumulative amp-hours discharge. Voltage drops at distribution
panels, MCCs, and individual loads are calculated by subtracting the IR drop
from the upstream voltage. Since the load currents are dependent on the source
voltage (see detailed discussion in section 1.3.2.), and the source voltage is
dependent on the load currents this calculation becomes circular in nature. An
Excel spreadsheet is set up to perform recursive iterations until a steady state
solution is achieved. Approximately 20 to 30 iterations are used as this yields
solutions with accuracies of a hundredth of a volt or less. The solution showing
the voltage and current for each load is shown in Appendix 4.

1.3.2. The following parameters are presented in Appendix 4:

1.3.2.1 Load Center Voltage

The load center (i.e. Battery Control Board, MCC, etc.) voltage is
computed by taking the sum of the currents on the respective panel,
multiplying this current by the resistance of the cable feeding the load
center and subtracting this voltage from the source voltage.

1.3.2.2 Load Voltage

This is the voltage across individual loads. It is similar to the
computation for load center voltage (section 1.3.2.1). The current the
load is drawing (section 1.3.2.3) is multiplied by the feeder resistance
(the cable from the load center to the load) and subtracted from the load
center voltage.
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Voltages at the battery terminals for each successive time period are
determined using the manufacturers discharge curve. A detailed
discussion of determining these voltages for each successive time
period is presented in section 1.3.4.

1.3.2.3- Current

The current for each load is calculated depending on the type of load:

For constant VA (wattage) loads (Motors, MOVs, etc.) the wattage
determined from the manufacturer's nominal values is divided by the
calculated load voltage.

For constant resistance loads (relay coils, lighting, heaters, etc.) the
admittance determined from the manufacturer's nominal values is
multiplied by the calculated load voltage.

The inrush current of constant VA loads (motors) is considered a
constant resistance load and the admittance is calculated by dividing the
rated inrush current by the motor nameplate voltage. The starting
admittance is multiplied by the calculated load voltage to obtain the
actual inrush current.

1.3.2.4 Motors

Motors are conservatively assumed to be constant KVA devices even in
cases where the motor might be considered to be in saturation.
Unless otherwise noted, the minimum required voltage for running and
starting of DC motors was based on IEEE 946-1992, which is 80% of
nominal.

1.3.2.5 Sizing Calculation

The sizing calculation utilizes the largest load for any given 1-minute
interval. 5% design margin has been included in the voltage profile in
Appendix 4. The minimum voltage is obtained from the voltage drop
calculation.

1.3.3 The various columns of the Cable Data section (Appendix 1, page 2 through
40) are determined as follows:
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1.3.3.1 Conductors per Cable

The number of conductors feeding the load as found in Reference 4.2.

1.3.3.2 Cable Mark No.

This is the code used by Reference 4.2 to identify a particular cable type
(see Appendix 1, page 1).

1.3.3.3 Cable Length

The circuit length is taken as twice the cable length (the total circuit
length).

1.3.3.4 R/1000' (resistance per 1000 feet)

Determined through tables in Reference 4.1. The values are tabulated
in Appendix 1, page 4. Cable resistances oare based on 50OC in the
Reactor Building. Cables inside containment are based on 900C. All
other cable resistances are based on 400C. See Reference 4.10.

1.3.3.5 Rbkr (breaker resistance)

Rbkr is the circuit breaker resistance as specified by the single lines and
section 2.12.

1.3.3.6 Rtot (total resistance)

Rtot is the cable length multiplied by the corresponding value in the
R/1000' column (which is divided by 1000 to get the ohms per foot) plus
Rbkr.

There is a twisting multiplier on multiple conductor cables (see Appendix
1).

1.3.4 The voltage profile for the battery is calculated using the GNB discharge curve
for NCN cells and IEEE-485 1997. The results are shown in Appendix 4.
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1.3.4.1 The currents are calculated using a 25% combination aging/design factor,
8% temperature correction factor and a 5% design margin. The
temperature correction factor is based on 650F. These corrected currents
simulate the battery voltage profile at 80% capacity and 65oF battery room
temperature. It is calculated by multiplying the Ampere Rate by 1.25 (for
aging/design margin to 80% capacity) and by 1.08 (temperature
correction factor, Reference 4.3).

1.3.4.2 Amps per positive plate: The adjusted amps divided by the number of
positive plates in the battery. As per Appendix 7, total plates for Gould
battery NCN-33 is 33, therefore the number of positive plates is 16.

1.3.4.3 Amp hours per positive plate: The time period in minutes (or seconds)
multiplied by the Amps per positive plate divided by 60 minutes per hour
(or 3600 seconds per hour).

1.3.4.4 Cumulative Amp hour discharge: This is a summation of the amount of
discharge in the present time period being analyzed plus all the previous
periods analyzed.

1.3.4.5 Volts per cell: This is a data point picked offthe manufacturers data
curves (Appendix 7) based on Amps per positive plate vs. Cumulative
amp hour discharge.

1.3.4.6 Battery Voltage: Volts per cell times the number of cells in series which for
"B" Station Battery is 60.

1.3.5 Minimum voltage values for a component in most cases are based on
manufacturers data. For certain components such as motors, typically the
information is not available. For these components, industry standards will be
used. The minimum voltage values are shown in Appendix 5. Appendix 5 also
identifies whether or not the minimum voltage is acceptable.

1.3.6 Each component was reviewed to determine if the minimum voltage is consistent
with the Environmental Qualification Program. The only components within the
scope of the Environmental Qualification Program are the ADS solenoid valves
and MOV's. The minimum voltages specified in Appendix 5 are consistent with
the Environmental Qualification Program or the MOV Program.

1.3.7 Sizing sheets were developed as shown in Appendix 9 also in accordance with
IEEE-485. Minimum battery voltage for the sizing sheets are determined based
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on the following:

1.3.7.1 Using the voltage profile detailed results (Appendix 4), establish the
voltage margin between calculated voltage at each load and the minimum
allowed voltage for the same load.

1.3.7.2 Assuming a positive margin (i.e. calculated voltage is higher at the load
than minimum allowed), the margin is subtracted from the battery voltage
to obtain the minimum allowed battery voltage which will ensure
operability of the load. It is acceptable to subtract this margin because our
mixture of loads is primarily resistive and as the voltage is reduced at the
battery, the total load (current) is also reduced. A reduction in battery
voltage/load current will result in slightly less than the same voltage drop
to the load. Therefore, this is a conservative approach. In cases where the
margin is negative, the load is evaluated for acceptability at the less than
minimum allowed voltage. Assuming operability can be maintained at the
less than minimum calculated voltage, this battery voltage then becomes
the minimum allowed battery voltage for that specific load. Evaluation of
loads is included in Appendix 6.

1.3.7.3 Once the minimum allowed battery voltagesfor each load has been
determined, this voltage becomes the minimum battery voltage used in
the sizing calculation.

1.3.8 Appendix 3 represents the voltage profile of the battery during a discharge test
using the aging and temperature margins shown on pages 1 and 3 of Appendix 9
(LOCA and SBO sizing sheets)

2. DESIGN INPUTSIASSUMPTIONS

2.1 NORMAL PLANT OPERATION

The unit is at 100% power, there are no LCOs and the switchyard and all plant buses
are in their normal configuration. Emergency crossties and feeds are not utilized.
The batteries are fully charged.

2.2 LOCA/LOOP

Loss of Coolant Accident (LOCA) with concurrent Loss of Offsite Power (LOOP)
occurs with the battery charger not available for 2 hours following the start of a



CALCULATION SHEET

Entergy Nudear Northeast

Calculation No. 1AF-CAI C-I F(Fr-n1 Revision: .2

Subject: 7t l -TDsI fTCTPt m Page ... of -21

1 29 vnr CTSATON RAIWRY wRy CT7TNt P. Computed by: L artzon. Date: 4/3Dn3

Vli TAr.F MM Checked by: c lm Date: BAJAL30 I

LOCA/LOOP. The unit enters the event from normal plant operation as defined in
2.1. The battery duty cycle length is 2 hours. (See Appendix 11 for description of
LOCA/LOOP Scenario)

2.3 STATION BLACK OUT

See Appendix 12 for description of SBO scenario.

2.4 For HPCI MOV & Pump sequencing see Appendix 15. MOV inrush currents were
obtained from votes testing. These values were then adjusted to account for cable
resistance when the readings were taken to determine rated terminal inrush current
(this is included in Appendix 8). Several VOTES tests were reviewed to determine the
inrush currents for MOV's. The best available information was used. This information
is; included in Appendix 8.

2.5 Stroke times for 12MOV-18, 23MOV-14, 23MOV-16, 23MOV-19, 23MOV-25, 27MOV-
122 and 38MOV-VB2 were developed from BWROG DC MOV Methodology --
(Reference 4.24). The stroke times were increased by 10% (except 12MOV-1 8) for
margin to account for any variance in bus voltage, valve, parameters, etc. These
calculations are not intended to yield exact results but radher a reasonable estimate of
increase in stroke time. The Bus voltages assumed for the entire stroke is
approximately the minimum shown in Appendix 4 during the time the valve operates.
Using this method ensures that even if the final calculation (or even a future revision)
shows the bus voltage dropping below the values used in the BWROG methodology
in Appendix 8, that it will not affect the overall results of this calculation.

2.6 Per tech manual G080-0213 the coil resistance of an HGA relay is 3650Ohms.
Therefore, its relay burden used in this calculation is 125vdc/3650Ohms (0.034Amps).
Per tech manual G080-0234 the burden of an HFA relay is 7.8 watts (cold) at 125vdc.
Per tech manual G080-1076 the relay burden of an HMA relay is 2.7watts
(5800Ohms). Per tech manual G080-COI 9 the relay burden of an HLA relay is 4.3
watts.

2.7 Cable resistance values are based on manufacturers data at a temperature of 50OC
in the Reactor Building, 90OC inside containment and 400C outside the Reactor
Building (See Reference 4.10 for basis).

2.8 Upon the loss of AC power, this calculation considers the batteries fully charged.
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2.9 Loads have a nominal rating of 125 Volts unless otherwise noted (see Appendix 2).

2.10 As per Reference 4.7, the length of three conductor cables must be increased by 4%
to account for twisting of the conductor in the cable. The same multiplier has been
applied to all cables with three or more conductors to be bounding (see Appendix 1).

2.11 All panel internal wiring is assumed to be #14AWG unless otherwise shown on the
drawing. 4.16KV switchgear and 600V load center internal wiring is included in this
calculation. Wiring for EDG skid mounted equipment was also included in this
calculation. In some cases internal panel wiring was not included as part of the circuit
run. The additional voltage drop due to internal panel wiring is considered to be
minimal and is enveloped by the aggregate conservatism and design margin included
in this calculation. This is considered appropriate engineering judgment and needs no
further justification.

2.12 Circuit breaker resistances shown below are based on the measured data (Reference
4.8) and IEEE Std 241-1983, Table 70 (Reference 4.9).)

Breaker Size Resistance Remarks
/Pole ,

(Ohms)
15A/20A 0.005 Based on Reference 4.8, (Resistance for 20A breaker

conservatively assumed to be same as 15A breaker.)
25A 0.004 Based on Reference 4.8
30A 0,003 Based on Reference 4.8

40A/60A170A 0.002 Based on Reference 4.8 (Resistance for 70A breaker
conservatively assumed to be same as 60A breaker.)

100AN125A 0.0005 Based on Reference 4.8
200A 0.0003 Based on Reference 4.8

225A/250A/300A 0.0002 Based on Reference 4.8
400A 0.00012 Based on Reference 4.8
600A 0.00007 Based on Reference 4.9

Also note that both legs of the circuit were considered when calculating breaker
resistance in Appendix 1. Therefore, breaker resistances shown are multiplied by 2.

2.13 The continuous control loads are considered to. be 40 amps at 132 volts of battery bus
voltage. 40amps is considered conservative as charger outputs are consistently 30
amps or below under normal operating conditions. Supporting information is shown in
Appendix 13. During the course of development, where practical, a separate line item

I
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was added and this current was removed from the 40amp continuous control line
item. The summation of all continuous control load equals 40amps.

2.14 Based on maintenance procedures associated with the station batteries the specific
gravity of the batteries is maintained within a close tolerance of 1.205 to 1.215. The
manufacturer indicates that maintaining the battery within this close tolerance
provides, assurance that the capacity of the battery is not adversely affected (Ref.
4.4).

2.15 Minimum voltage values and current values for the component loads in the calculation
are from manufacturers data and reference material (Appendix 8). The minimum
voltages for the components are evaluated and tabulated in Appendix 5.

2.16 The input data for the Gould NCN-33 battery is from GNB battery catalog information
(Appendix 7).

2.17 Rated inrush currents for reduced voltage starters are assumed to be 250% of FLA
unless actual testing shows higher values. This assumption has been validated by
calculating expected inrush currents using the motor transient resistance. The
methodology to determine armature transient resistance is from the GE Industrial
Power Handbook section 171. Inrush currents are calcufated in Appendix 14. The
RFPT lube oil pump was tested 11/2/81 in accordance with TIL-914. The- inrush was
141 amps (243%). Appendix 14 calculates the inrush to be 145amps (250%). This
further provides validation of the methodology. Duration of inrush currents for a RVNR
starter is specified in Appendix 14 . The inrush currents for motors without reduce
voltage starters are conservatively assumed to last for 1 second. This is consistent
with VOTES testing and field experience.

2.18 Minimum relay pickup voltages used are the cold pickups values if the vendor
specifies a difference between cold and hot. Similarly, dropout voltages used are the
hot dropouts if the vendor specifies a difference between hot and cold. Typically,
relays are in standby (i.e. cold) when they are called upon to pickup. The hot dropouts
are used because they are more conservative.

2.19 For GE IC2800-1600 series General Purpose Contactors, the pickup voltage is 65%
and the dropout is 15%. This is based on Tech manual G080-1 022 and Paul Quinn to
Brian Marks Memo (dated 9/21/92) in Appendix 8. The voltage rating of these
contactors is 12OVDC based on GE Control Accessory Catalog GEA-6621C (excerpt
attached in Appendix 8).

2.20 For GE IC2800-A501AB23GJime Delay Contactors, the pickup and dropout voltages
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were obtained from GE and included in Appendix 8. The voltage rating is 12OVDC
based on GE Control Accessory Catalog GEA-6621C (excerpt attached in Appendix
8).

2.21 For GE IC2820-A100 and A200 series General Purpose Relays, the pickup and
dropout voltages are based on GE Control Accessory Catalog GEA-6621 C (excerpt
attached in Appendix 8). Pickup is 63% of rated voltage. Dropout is 20% of the rated
voltage. The rated voltage is 12OVDC based on GE Control Accessory Catalog GEA-
6621C (excerpt attached in Appendix 8). Therefore the pickup is (0.63 x 120) 75.6vdc
and the dropbut is (0.20 x 120) 24vdc (tech manual G080-0702 indicates this value for
Al 00 to be less than 10% of pickup,. therefore, 24vdc is conservative).

2.22 MOV seating current during the end of closing stroke is assumed conservatively to be
50% of Locked Rotor Inrush current and the duration is I second. (Ref. 4.25)

3. SUMMARYICONCLUSIONS

3.1. SummarymConclusions

The worst case scenarios are for a loss of coolant accident (LOCA) with the loss of a
battery charger (LOBC) for 2 hours due to Loss of Offsite Power (LOOP). This is
accompanied by an initiation of high pressure coolant injection (HPCI) and reactor
core isolation cooling (RCIC) for mitigation of a LOCA. This is in conjunction with a
loss of AC power and Battery Charger 71 BC-1 B.

3.1.1. The minimum voltages (manufacturers requirement and calculated) for each
critical component (Cat I & M) are shown in the tables of Appendix 5. Any
components not meeting the manufacturers' requirement is identified in
Appendix 5 and is evaluated for impact in Appendix 6.

3.1.2. All loads that drop below their minimum voltage requirements as shown in
Appendix 5. These were evaluated in Appendix 6. The minimum battery voltage
from the voltage drop study using IEEE-485 methodology was identified
(109.65 VDC for LOCA and 109.86 VDC for SBO). This voltage was then
compared to calculated battery voltage for the entire duty cycle. This voltage was
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then assumed for the entire duty cycle and all loads were verified to remain
operable for the entire duty cycle. This summary of this evaluation is in
Appendix 6 in between the battery voltage and pickups/dropouts using the
methodology in section 1.3.7. For LOCA, a minimum battery voltage of
109.7VDC (1.828 VPC) was evaluated against all loads to ensure operability. For
SBO a minimum Battery voltage of 109.86 VDC (1.831 VPC) was evaluated
against all loads to ensure operability. The results of this review are included in
Appendix 6.

3.1.3. The voltage profile is based on 8% temperature margin and 25% aging margin.
Appendix 9 contains IEEE-485 sizing sheets that utilize the current discharge
profiles contained in Appendix 3 of this calculation and 109.7 VDC minimum
voltage for LOCA and 109.86 VDC for SBO. The maximum load during any 1-
minute period was conservatively assumed to be the load for the entire 1-minute
period. Minimum voltages were evaluated in using the methodology in section
1.3.7. The sizing sheets demonstrate the batteries have 8% temperature margin
(for 650F), 25% aging margin, and 4% design margin for LOCA. For SBO there is
8% temperature margin, 25% aging margin, and 4.6% design margin.

' 4

./
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3.1.4. The load profile for the 71 SB-2 battery is presented in the table below. The table
also indicates the recommended test currents for the modified performance and
service test.

During the Battery Service Test (presently MST-71.20) the battery terminal
voltage shall not drop below 109.7V (level 1 Acceptance Criteria). During MST-
71,24 battery terminal voltage shall not drop below 109.7V during the first 2
hours (level I Acceptance Criteria). Once 2 hours has passed in MST-71.24, the
test shall continue until 109.7V has been reached. 550 AMPS is the 3 Hour Rate
at 1.828 Volts per cell (109.7V).

The Table below indicates the battery load profile for LOCA scenario service and modified
performance discharge test currents.

)

Time Duration: 1st Minute 1 - 120 120 - end NA
Minutes l

Calculated Current 980.96 444.76 NA NA

Test Current for Service 1010 450 4NA NA
Test (Currently MST-
71.20) _
Test Current for Modified 1010* 550** 550**
Performance Test
(Currently MST- 71.24)

*Do not temperature correct the 1st Minute of MST-71.24.

**Do not temperature correct below 65oF. The Modified Performance Test cannot be
performed with electrolyte temperatures below 65oF.

During RO1 5, Service Test was performed for "B" Station Battery in accordance with MST-
071.20. The test discharge current was 980 amps for the first minute and 400 amps for the 1
hour 59 minutes duration of remaining LOCA duty cycle. The newly calculated value in this
revision is 980.96 amps for the first minute and 444.76 amps for the 1 hour 59 minutes
duration of remaining LOCA duty cycle. New values are greater 0.96 amps for the first minute
and 44.76 amps for the remaining hours than the service discharge test amps performed
during RO1 5 resulting in validity question of the previous testing. The main reason of the
increased current value for the first minute is due to additional emergency light bulb
replacement resulting in approximately 16 amps increase. However, light bulb replacement will
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not be performed until R016 (or after R016). This gives 15 amps margin over the RO15 test
amps.
The main reason of the increased current value for the remaining 1 hour 59 minutes is due to
the increased 23MOV-19 close seating current. The calculation Rev.1 didn't model seating
current during the end of closing stroke over steady state current. However, MP-059.37, MOV
Diagnostic Testing using "VOTES" System, requires to verify close current not to exceed 50 %
of locked rotor/inrush current. In the battery calculation, 50% was used for conservatism.
Actual test data for 23MOV-19 during RO15 was 38.38 %. If reflecting this actual data, the
total battery current is reduced to 405.83 amps.
This reveals still 5.83 amps above the tested value. Based on-the duty cycle (Appendix 4), the
duration of exceeding the 400-amp test current is just 1 second. This occurs between t=1 min.
9.4 seconds and t= 1 min 10.4 seconds time period (Actual duration of elevated seating
current is significantly less than 1 second). Except for this 1 second duration in the duty cycle,
the highest battery discharge current is 318 amps, which is well below the 400-amp test value
in RO1. There are no other loads in the duty cycle which are required to initiate at the same
time as the seating of 23MOV-19. The dropout margins are significant and would not be
adversely affected by this additional load. The lowest voltage with 402 amps during the time
between 1 minute and 2 minute was 117.9 volts per the RO1 5 test data, For the duty cycle
revision 2 calculation, during the same time period ( of between 1 and 2 minutes) the lowest
voltages are calculated to be 116.49 volts and 116.24 volts for the battery discharge currents
of 402 amps and 445 amps, respectively. The acceptance criteria of the minimum voltage is
109.7 volts. Based on the above evaluation and the test data during RO15, it is concluded that
the RO1 5 surveillance test is acceptable as is.

3.1.5. Open Items

1) Review JAF-CALC-ELEC-2548 to determine status and portions that have
been included in JAF-CALC-ELEC-0261 0 that are no longer valid in JAF-
CALC-ELEC-2548 (e.g. battery sizing, 2548 charger sizing is valid).
(ACTS-00-53589)

2) ACT-02-65612 has been initiated to update the DC MOV Degraded Voltage
Calculation

,)
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4.3 IEEE 485-1997, IEEE Recommended Practice for sizing Lead-Acid Batteries for
Stationary applications

4.4 Gould battery data for Battery NCN-33 (Appendix 7)

4.5 Operating Procedure OP-43 125V DC Power System

4.6 NEMA Standard ICS-2-1978

4.7 EPRI Reference series, Volume 4, Wire and Cable

4.8 Tabulation of Circuit Breaker Resistance Measured Data (Appendix 10)

4.9 IEEE Std 241-1983, IEEE Recommended Practice for Electrical Power Systems in
Commercial Buildings.

4.10 Report No. JAF-RPT-ELEC-03375, Revision 1, Basis for Conductor Temperatures for
125VDC Voltage Drop Calculations

4.11 JAF-CALC-ELEC-01488, Revision 4, 4KV Emergency Bus Loss of Voltage, Degraded
Voltage and Time Delay Relay Uncertainty and Setpoint Calculation.

4.12 AOP-49, Revision 10, 'Station Blackout"

4.13 IEEE 946-1992, IEEE Recommended Practice for the Design of DC Auxiliary Power
systems for Generating Stations

4.14 JAF-CALC-RWCU-01 824, Revision 4, Reduced Voltage Analysis for 12MOV-1 3
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4.15 JAF-CALC-HPCI-01825, Revision 2, Reduced Voltage Analysis for Z3MOV-14
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4.16

4.17

_4A 8

4.19

4.20

4.21

4.22

4.23

4.24

4.25

JAF-CALC-HPCI-01826, Revision 5, Reduced Voltage Analysis for 23MOV-16
(Appendix 5)

JAF-CALC-HPCI-02094, Revision 3, Reduced Voltage Analysis for 23MOV-19
(Appendix 5)

JAF-CALC-HPCI-02164, Revision 2, Reduced Voltage Analysis for 23MOV-25
(Appendix 5)

JAF-CALC-HPCI-01 994, Revision 1, Reduced Voltage Analysis for 23MOV-57
(Appendix 5)

JAF-CALC-HPCI-01995, Revision 2, Reduced Voltage Analysis for 23MOV-58
(Appendix 5)

JAF-CALC-CAD-03201, Revision 0, Reduced Voltage Analysis for 27MOV-1 22
(Appendix 5)

JAF-RPT-ELEC-02534, Revision 0, Report on operability of loads fed from 71SB-1 and
71SB-2

References to drawings are noted where the reference is used.

BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0

MP-059.37, Revision 9, MOV Diagnostic Testing using "VOTES" System
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Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
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Appendix 1
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Computed by: A. Barton
Checked by: S. Kim

CABLE & WIRE DATA
Cable mark Conductors Wire Type Nominal DC Resistance in Ohms per 1000' |

Number percable Size (aD25- C) I (40- C) I (@0"0 C) T (@90 C)

NFE-02 2 12 AWG Cu 1.7200 1 1.8194 1 1.8857 2.1508

NFE-05 2 10AWG Cu 1.0800 | 1.1424 1 1.1840 1.3505

NFE-08 8 AWG I Cu I 0.6790 1 0.7182 1 0.7444 0.8491

NFE-09 3 j 8 AWG | Cu j 0.6790 1 0.71182 J 0.7444 0.8491

NFE-13 3 4 AWG I Cu 1 0.2690 1 0.2845 0.2949 0.3364

NFE-21 3 j 1/OAWG j Al j 0.1680 j 0.1780 j 0.1846 j 0.2111

NFE-22 3 j 3/OAWG | Al | 0.1050 j 0.1112 j 0.1154 I 0.1320

NFE-23 3 4/0 AWG I Al 0.0836 1 0.0886 1 0.0919 1 0.1051

NFE-24 3 350MCM Al _ 0.0505 1 0.0535 1 0.0555 I 0.0635

NFE-25 3 500MCM I A 0.0354 [ 0.0375 1 0.0389 I 0.0445

NFE-26 j 3 j 750MCM j Al j 0.0236 j 0.0250 j 0.0259 j 0.0297

NFE-30 3 I 350MCM j Cu j 0.0320 1 0.0338 0.0351 1 0.0400

NFE-55 2: Z 12 AWGi@ CU | .7200 | 1.8194 1.8g857 | 2.1508

NFE-61| 2 | 12 AW-G 1.u 7200 | 1t8194 1.8857 | 2.1508

NFE-62 3 112 AWG I Cu 1 1.7200 1 1.8194 1 1.8857 1 2.1508-. -

NFE-63 5 12 AWG Cu i 1.7200 1.8194 1.8857 1 2.1508

NFE-64 7 12 AWG I Cu I 1.7200 r 1.8194 r 1.8857 T 2.1508

NFE-65 1 9 12 AWG Cu 1.7200 1.8194 1.8857 1 2.1508

NFE-66 12 12 AWG Cu | 1.7200 1 1.8194 J 1.8857 I 2.1508

NFE-67i 1 500MCM Cu 0.0222 j 0.0235 1 0.0243 0.0278

NFE-68 1 1 500MCM Cu 0.0222 0.0235 0.0243 0.0278

NFF-09i 4 4 AWG Cu I 0.2690 1 0.2845 1 0.2949 1 0.3364

NFF-15| 12 10AWG Cu 1 O8WD 1.1424 | 1.1840 j130

NFF-16I 2 12 AWG Cu I 1.7200 1 t8194 1 1.8857 2.1508

NFF-18 2 4 AWG Cu 0.2690 0.2845 0.2949 0.3364

NFF-21 2 12 AWG J Cu 1.7200 [ 1.8194 1 1.8857 2.1508

NFF-22 13 12 AWG i Cu 1 1.7200 1 1.8194 1 1.8857 1 2.1508

NFF-24I 5 1 12 AWGI Cu I 1.7200 1 1.8194 1 1.8857 1 2.1508

NFF-25I 7 1 12 AWGi Cu I 1.7200 1 1.8194 1 .18857 1 2.1508

NFF-261 9 1 12AW I Cu 1.7200 1 1.8194 r 1.8857 1 2.1508

NFF-27 1 12 1 12 AWGI Cu | 1.7200 | 1.8194 1.8857 2.1508

NFF-30 [i1 1 2AWG I Cu | 0.1690 | 0.1788 | 0.1853 | 0.2113

NFF-31 | 2 | 6 AWG Cu J 0.4222 [ 0.4517 f 0.4681 | 0.5340

NFF-32 4 6 6AWG Cu 0.4270 1 0.4517 1 0.46811 0.5340

NFF-33 2 1 4 AWG | Cu i 0.2690 1 0.2845 | 0.2949 t 0.3364

NFF-34 1 40 AWG Al 0.0836 0.0886 0.0919 0.1051

NFF-35 I 12 10AWG I Cu I 1.0800 1 1.1424 1 1.1840 1 1.3505

NFF-48 [ 4 1 10AWG } Cu 1.7800 1 1.1424 1.18540 1.3505

NFF-51 I 750MCMI Ai 0.0236 1 0.0250 1 0.0259 1 0.0297

NFF-64 1 2 1 8 AWG | Cu | 0.6790 | 0.284 0.2949 0.8491

NFF-89 [ 4 1 8 AWG I Cu 1 0.6790 ] 0.7182 1 0.7444 1 0.8491

NFF-90 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508

NFY-50 7 1 12 AWG I Cu 1.7200 | 1.8194 1.8857 | 2.1508

NFY-51 9 112AWG I Cu 1.72 1.8194 1.8857 2.1508

NFY-52 i 12 12 AWG | Cu | 1.7200 | 1.8194 1 1.8857 12.1508

NFY-28 12 12 AWG Cu 1.7200 1.8194 _ 1.8857 | 2.1508

NGG-04 1 1 1 500MCM 1 u 1 0.0222 1 0.0235 1 0.0243 10.0278

NGG-14 2 3 8 AWG f Cu 0.6790 i 0.7182 0.7444 0.8491

NGG_30_2 2 AWG t Cu ] 0.1690 1 0.1788 0.1853 ]0.2113

NG G-31 i_3 1 6A W G I Cu 0. 4270 0. 4178 0. 48 13 0. 5113

NGG-33 3 6 AWG [ Cu | 0.4270 1 0.4517 j 0.4681 j 0.5340

N G G -3 4 3 14 A W G C A 0 . 0 8 60 0 . 08 8 0 . 0 9 1 9 0 . 1 0 51

NGG-37 I 2 | 10AWG j Cu 1.0800 1.1424 1.1840 1.3505

NGG-47 2 |12 AWG | Cu | 1.7200 | 1.8194 1.8857 |2.1508

NGG-48 I 12 AWG Cu 1.7200 1 1.8194 1.8857 1 2.1508

_NGG-49 57 _ 12 AWG Cu 1.7200 1.8194 1 1.8857 12.1508

NGG-50 7 12 AWG Cu 1.7200 1.8194 - 1.8857 j-2.1508

N G G -51 19 1 2 O CA 0. 02 1 . 0250 1 .8 25 9 2 . 0 7

NGH-08 2 12AWG Cu 01.7200 1.8194 01.8874. |0.15
S I S -1 4 4 1 1 4 A W G I C u 0 . 6 7 90 [ 0. 7 8 0. 7 4 4 4 0. 4 13

_SIS-12 2 12AWG j Cu j 1.7200 L 1.8194 1 1.8857 j 2.1508

SIS-85 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
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125V DC Battery Control Board 71BCB-2B
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/ 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
_ NO. (feet) CABLE ___ a@ 400 C @ 40° C

A01 71 SB-2 Battery B ISTBBBL001 NFE-25 100 1 3 1.04 0.0375 0.0013 SE-1OB
(@Battery Rooms) 1 STBBBL002 NFE-25 87 1 3 1.04 0.0375 0.0011

Interier Jumpers*** 0.000488
Shunt Resistance"** 0.000033

. 0.0030
A02 71 LPEEBDCI Emer Lgt Pnl SE-9PF

25 Amp Breaker (ohms) 0.0080 PEDB
(@Electric Swgr Bay) I ELTBNK014 NFF-30 490 2 1 1.00 0.1788 0.1752

Unscheduled NFF-30 2 2 1 1.00 0.1788 0.0007
* 0.1839

A03 71LPEHB1 Emer Lgt PnI SE-9PF
15 Amp Breaker (ohms) 0.0100 PEDB
(@Turbine Building) IELTBNK015 NFF-31 135 1 2 1.00 0.4517 0.1220

Unscheduled NFF-31 12 1 2 1.00 0.4517 0.0108
0.1428

A04 71 DC-B4 DG Rm Dist Cab SE-10AW
225 Amp Breaker (ohms) 0.0004 PEDB
(@EDG Buildng) ISCBBBKO06**** NFE-30 753 1 3 1.04 0.0338 0.0398

* 0.0402
A05 71 LPEADC2 Emer Lgt Pnl SE-9PE

40 Amp Breaker (ohms) 0.0040 PEDB
(@ Control Room) 1 ELTBNK001 NFF-3p 425 2 1 1.00 0.1788 0.1520

Unscheduled NFF-30 50 2 1 1.00 0.1788 0.0179
* 0.1738

A06 71 DC-B5 RR Dist Cab SE-103BD
125 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) ISCBBBKO05*'** NFF-33 200 2 2 1.00 0.2845 0.0569

* 0.0579
A07 71 LPERDC3 Emer Lgt PnO SE-9PG

15 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) 1ELTBNK016^* NFF-32 861 1 4 1.04 0.4681 0.4192

Unscheduled NFF-30 2 2 1 1.00 0.1788 0.0007
* 0.4299

*..* ....k NA. ... t .L .. CI.,

- I Olaf resistanie VIT IrE UrCuit pain fOr MM1W luau
** All resistances are based on 500 C cable temperature due to cable entering Reactor Building

*** Interier Jumpers Resistance was obtained from typical readings recorded in WRs 95-04978-00,
*0** Actual cable lenath was verifved bv walkdown

95-07560-00, 96-05156-00 and 97-06984-00
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125V DC Battery Control Board 71BCB-2B(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE . @ 40 C @ 400 C

A08 71 LPERW1 Emer Lgt Pnil SE-9PG
25 Amp Breaker (ohms) 0.0080 PEDB
(@Radwaste Building) IELTBNK017 NFF-30 650 2 1 1.00 0.1788 0.2324

Unscheduled NFF-30 2 2 1 1.00 0.1788 0.0007
* 0.2411

25 Amp Breaker (ohms) 0.0080
25ASP-4 Aux Shut Down Pnl IPCIBBK042 NGG-37 50 1 2 1.00 1.1424 0.1142
(@Administration Building) 1PCIBBKO43 NGG-37 200 1 2 1.00 1.1424 0.4570

._ * 0.5792
B02 71 DC-B3 RR Dist Cab SE-10M

100 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) ISCBBBKO03*** NFF-30 88 2 1 1.00 0.1788 0.0315

* 0.0325 _ _ _ _

B03 71DC-B2 RR Dist Cab SE-10K
100 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) ISCBBBKO04*** NFF-30 182 2 1 1.00 0.1788 0.0651

* 0.0661
B04 71DC-B1 RR Dist Cab SE-10H

100 Amp Breaker (ohms) 0.0010 PEDB
(@Relay Room) 1SCBBBKO02*** NFF-30 99 2 1 1.00 0.1788 0.0354

* 0.0364
B05 71 BMCC-4 React Bldg MCC

200 Amp Breaker (ohms) 0.0006 PEDB
(@Reactor Building) 1DMSBBLO05** NGG-04 350 1 1 1.00 0.0243 0.0085 ECRIS

1DMSBBLO06** NGG-04 350 1 1 1.00 0.0243 0.0085
* 0.0176

B06 600v SwgrBus 11600 (71L16) SE-10AW
40 Amp Breaker (ohms) 0.0040 PEDB
(@Reactor Building) IL1 EBBKO04** NGG-14 455 1 3(1 sp) 1.04 0.7444 0.7045

* 0.7085
* Total resistance of the circuit path for this load

All resistances are based on 50" C cable temperature due to cable entering Reactor Building
^** Actual cable length was verfyed by walkdown
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125V DC Battery Control Board 71BCB-2B(Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

COI 71BMCC-2 React Bldg MCC
400 Amp Breaker (ohms) 0.0002 PEDB
(@Reactor Building) IDMSBBKOI5** NFE-68 300 1 2 1.00 0.0243 0.0146 ECRIS

IDMSBBKOO5** NFE-26 173 1 3(1sp) 1.04 0.0259 0.0093
* 0.0242

C02 31P-7B RFPT Emer Oil Pmp SE-10D
100 Amp Breaker (ohms) 0.0010 PEDB
(@Turbine Building) 1 RFPBNLOO2 NFE-21 375 1 3 1.04 0.1780 0.1388
O.L. Heater @ 50° C F71.9B. 0.0015 0.0015

* 0.1413
31 P-7B Emer Oil Pmp Cntr IRFPBNC239 NFF-24 590 1 5 1.04 1.8194 2.2328
(@Turbine Building) IRFPBNC240 NFF-26 270 1 9 1.04 1.8194 1.0218

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

3.3248
DOI 71BMCC-6 React Bldg MCC

300 Amp Breaker (ohms) 0.0004 PEDB
(@Reactor Building) IDMSBBLOOI** NGG-04 384 1 1 1.00 0.0243 0.0093 ECRIS

i DMSBBL002*' NGG-04 384 1 1 1.00 0.0243 0.0093
IDMSBBLO03** NGG-04 384 1 1 1.00 0.0243 0.0093
I DMSBBLOO4** NGG-04 384 1 1 1.00 0.0243 0.0093

I 0.0191
D02 94P-2 Emer Bearing Oil Pmp SE-16E

250 Amp Breaker (ohms) 0.0004 PEDB
(@Turbine Building) lTMXNNK028 NFE-24 180 1 3 1.04 0.0535 0.0200
O.L. Heater @ 50° C F71.9B 0.0008 0.0008
(2 in parallel) . 0.0212
94P-2 Bearing Oil Pmp Cntr 1TMXNNC141 NFF-26 273 1 9 1.04 1.8194 1.0331
(@Turbine Building) 1TMXNNC143 NFF-21 200 1 2 1.00 1.8194 0.7278

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

: 1.8306
Total resistance of the circuit path for this load
All resistances are based on 500 C cable temperature due to cable entering Reactor Building
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125V DC Power Panel 71DC-B13
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

3 Gen. & Transf. Prim. Protect. FE-3CG
20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) I UPRNNCO62 NFF-21 120 1 2 1.00 1.8194 0.4367

1UPRNNCO36 NFF-21 320 1 2 1.00 1.8194 1.1644
I UPRNNCO37 NGG-47 90 1 2 1.00 1.8194 0.3275
1UPRNNCO38 NGG-47 97 1 2 1.00 1.8194 0.3530
1UPRNNCO39 NGG-47 103 1 2 1.00 1.8194 0.3748
1 UPRNNCO40 NGG-47 105 1 2 1.00 1.8194 0.3821
1 UPRNNCO41 NFF-21 105 1 2 1.00 1.8194 0.3821
1UPRNNCO45 NFF-21 225 1 2 1.00 1.8194 0.8187

* 0.2605
1UPRNNCO42 NFF-21 225 1 2 1.00 1.8194 0.8187
1UPRNNCO46 NFF-21 225 1 2 1.00 1.8194 0.8187

* 0.4094
I UPRNNCO43 NFF-21 725 1 2 1.00 1.8194 2.6382
I UPRNNCO47 NFF-21 725 1 2 1.00 1.8194 2.6382

* 1.3191
IUPRNNCO43 NFF-21 725 1 2 1.00 1.8194 2.6382
I UPRNNCO47 NFF-21 725 1 2 1.00 1.8194 2.6382

* 1.3191
IUPRNNCO44 NFF-21. 750 1 2 1.00 1.8194 2.7291
IUPRNNCO48 NFF-21 750 1 2 1.00 1.8194 2.7291

* 1.3646
Jumper cable from RU-4 to RU-3 Unscheduled NFF-15 10 1 12 1.04 1.1424 0.0238

1UPRNNCO32 NFF-15 1241 1 12 1.04 1.1424 2.9489
1UPRNNCO34 NFF-48 176 1 4 1.04 1.1424 0.4182
1UPRNNCO35 NFF-48 245 1 4 1.04 1.1424 0.5822

* 0.2434
1UPRNNCO33 NFF-48 240 1 4 1.04 1.1424 0.5703

11.5074
* Total resistance of the circuit path for this load
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I.

125V DC Power Panel 71DC-B1 _

Compt LOAD CABLE ! ,CAKtE CABLE NO.,OF COND Twisting R/1000' R tot Drawing
No. NUMBER MAtK LENGTH CABLE PER Multiplier (ohms) (ohms)

_NO. (feet) CABLE @ 40° C @40° C
7 115kV Bus Diff& Bkr Failure FE-3DL

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) IZLCNNC011 NFF-28 55 1 2 1.00 0.7182 0.0790
Jumper cable from RL-5 to RL-3 Unscheduled NFF-27 25 1 12 1.04 1.8194 0.0946

* 0.1776
II 345kV Bkr 10042 Backup Trip FE-3BS

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) 1YL2NNC043 NFF-64 110 1 2 1.00 0.7182 0,1580

1YL2NNC020 NFF-15 1340 1 12 1.04 1.1424 3.1842
1YL2NNC026 NFF-15 375 1 12 1.04 1.1424 0.8911
1YL2NNC031 NFF-15 335 1 12 1.04 1.1424 0.7960
1YL2NNC035 NFF-15 432 1 12 1.04 1.1424 1.0265

* 6.0599
15 71PCB-10042 345kV Bkr Trip Ckt FE-2AG

40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) 1YL2NNC022 NFF-18 100 1 2 1.00 0.2845 0.0569

1YL2NNC021 NFF-18 1370 1 2 1.00 0.2845 0.7797
1YL2NNC017 NFF-18 1340 1 2 1.00 0.2845 0.7626
lYLINNC121 NFY-28 40 1 12 1.04 1.8194 0.1514

6 * 1.7545
17 71PCB-10052 345kV Bkr Trip Ckt FE-2AH

40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) 1YLINNCO24 NFF-18 101 1 2 1.00 0.2845 0.0575

lYLINNCO23 NFF-18 1150 1 2' 1.00 0.2845 0.6545
lYLINNCO21 NFF-09 1270 1 4 1.04 0.2845 0.7517
1YL1NNCO77 NFF-48 80 1 4 1.04 1.1424 0.1901
Unscheduled NGG-47 25 1 2 1.00 1.8194 0.0910

,* 1.7487
Iotal resistance oT the circuit patn Tor this load
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125V DC Power Panel 71 DC-B13
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

18 345kV Bkr 10052 Backup Trip FE-3BT
40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) lYLINNCO25 NFF-64 140 1 2 1.00 0.7182 0.2011

lYL1NNCO39 NFF-15 1270 1 12 1.04 1.1424 3.0178
lYL1NNCO42 NFF-15 310 1 12 1.04 1.1424 0.7366
IYL1NNCO40 NFF-15 268 1 12 1.04 1.1424 0.6368
IYL1NNCO41 NFF-15 302 1 12 1.04 1.1424 0.7176

* 5.3140
19 71IMOD-10031 345kV Disc. Switch Open FE-2AS

40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) IYG1NNCO08 NFE-61 76 1 2 1.00 1.8194 0.2766

1YG1NNCO07 NFE-65 180 1 9 1.04 1.8194 0.6812
IYG1NNCO04 NFF-15 988 1 12 1.04 1.1424 2.3477
IYG1NNCO09 NFF-15 240 1 12 1.04 1.1424 0.5703
1YG1NNC010 NFF-15 172 1 12 1.04 1.1424 0.4087
lYG1NNCO20 NFE-61 175 1 2 1.00 1.8194 0.6368

Jumper cable from RU-4 to RU-3 Unscheduled NFF-27 10 1 12 1.04 1.8194 0.0378
-* 4.9631

71MOD-10031 Motor
40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) 1YL1NNC001 NFF-64 785 1 2 1.00 0.7182 1.1277

Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
* 1.1460

* Total resistance of the circuit path for this load

i
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125V DC Power Panel 71DC-B2
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

F eed to 09-33 Panel FE-3DE
20 Amp Breaker (ohms) 0.010 PEDB
(Panel 09-33 @ Relay Room) 1CICBBC107 NFF-21 70 1 2 1.00 1.8194 0.2547

* 0.2647
RCIC Chanel B Relay Logics ICICBBC700 NFY-50 115 1 7 1.04 1.8194 0.4352

* 0.4352
ADS System Alt. Pwr Logic IADSBBC020 NFF-21 70 1 2 1.00 1.8194 0.2547

1ADSBBC005 NFF-24 100 1 5 1.04 1.8857 0.3922
* 0.6469

ADS System 6 SOV Load 1ADSBCCO02** NFF-21 60 1 2 1 1.8857 0.2263 FE-3FV
(@Primary Cont.) 1ADSARC006** NFF-24 75 1 5 1.04 1.8857 0.2942

1ADSARC081** NFF-24 255 1 5 1.04 1.8857 1.0002
1ADSARC070** NGG-49 60 1 5 1.04 1.8857 0.2353
IADSARC060** NGG-49 60 1 5 1.04 1.8857 0.2353
1ADSARC003* NFF-24 385 1 5 1.04 1.8857 1.5101

16X-101B*** SIS-12 15 1 1 1.04 2.1508 0.0671
: _* 3.5685

02SOV-71 E I IADSBCCO02** NFF-21 60 1 2 1 1.8857 0.2263 FE-3FV
(@Primary Cont.) IADSARC006** NFF-24 75 1 5 1.04 1.8857 0.2942

1ADSARC08 1*-* NFF-24 255 1 5 1.04 1.8857 1.0002
IADSARC070** NGG-49 60 1 5 1.04 1.8857 0.2353
1ADSARC060** NGG-49 60 1 5 1.04 1.8857 0.2353
IADSARC003** NFF-24 385 1 5 1.04 1.8857 1.5101

16X-101B*,** SIS-12 15 1 1 1.04 2.1508 0.0671
1ADSARC021*** NFF-21 120 1 2 1.00 2.1508 0.5162
Unscheduled*** NFF-21 10 1 2 1.00 2.1508 0.0430

* 4.1277
RHR Chanel B Logic 1RHRBBC711 NFY-51 115 1 9 1.04 1.8194 0.4352 FE-3DF

_ _* 0.4352
ADS Low Level Logic 1ADSBBC700 NFY-50 115 1 7 1.04 1.8194 0.4352 FE-3DF
__ * 0.4352

* Total resistance of the circuit path for this load
** All resistances are based on 500 C cable temperature due to cable entering Reactor Building

**+ W __t - - _ 9-__-.t _- mnO A,t, 4 -- oo $ r o ~ r_ r
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125V DC Power Panel 71DC-B2 (Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

2 Syst & Back-Up Scram Intilk FE-FQ
20 Amp Breaker (ohms) 0.010 PEDB
(@ Reactor Building) 1RPSBJK002** NFF-21 80 1 2 1.00 1.8857 0.3017

1RPSBMC001** NFF-21 450 1 2 1.00 1.8857 1.6971
1RPSBMC002** NFF-21 50 1 2 1.00 1.8857 0.1886

__ *_ _ _2.1974
5 Core Spray Chnl B Logic (Pnl 09-47) FE-3FU

20 Amp Breaker (ohms) 0.010 PEDB
(@Relay Room) 1CSPBBC151 NFF-21 65 1 2 1.00 1.8194 0.2365

1CSPBBC700 NFY-52 110 1 12 1.04 1.8194 0.4163
._ ;* 0.6628

6 Feed to 09-39 Panel FE-3FP
20 Amp Breaker (ohms) 0.0100 PEDB
Feed to 09-39 Panel 1HPIBBC057** NFF-21 65 1 2 1.00 1.8857 0.2451

. * 0.2551
HPCI Relay Logic (Pnl 09-39) 1HPIBBC061** NFF-21 52 1 2 1.00 1.8857 0.1961

* 0.1961
23SOV- 1 02 (@Reactor Building) 1HPIBBC170** NGG-47 340 1 2 1.00 1.8857 1.2823

Unscheduled** NGG-47 25 1 2 1.00 1.8857 0.0943
.- * 1.3766

9 RFPT 31 FPD-5B Trip and Reset FE-3FD
20 Amp Breaker (ohms) 0.0100 PEDB

.RFPBNC152 NFF-21 120 1 2 1.00 1.8194 0.4367
1RFPBNC157 NFF-22 130 1 3 1.04 1.8194 0.4920
1RFPBNC244 NFF-21 191 1 2 1.00 1.8194 0.6950
1RFPBNC242 NFF-24 780 1 5 1.04 1.8194 2.9518
Unscheduled NFF-21 25 1 2 1.00 1.8194 0.0910

31 SOV- I 2B( Turbine Bldg) _ , . * 4.6765
* Total resistance of the circuit path for this load

** All resistances are based on 500 C cable temperature due to cable entering Reactor Building
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125V DC Power Panel 71DC-B2 (Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

10 Feed to 09-3 Panel FE-3BM
20 Amp Breaker (ohms) 0.0100 PEDB

1RHRBBC334** NFF-28 150 1 2 1.00 0.7444 0.2233
* 0.2333

Position Indicators Lights 1HPIBBC110** NFF-24 780 1 5 1.04 1.8857 3.0594
(@ Control Room) * 3.0594
HPCI Inverter 231NV-79 (Pnl 09-3) Unscheduled** SIS-14 10 1 2 1.00 2.9930 0.0599
(@ Control Room) * 0.0599
Pwr Supply 23TU-3-12 (PnI 09-39) IHPIBBC112** NFF-21 150 1 2 1.00 1.8857 0.5757
(@Relay Room) Unscheduled** SIS-14 10 1 2 1.00 2.9930 0.0599

* 0.6356
23SOV-53 & -54 1HPIBBC099** NFF-21 735 1 2 1.00 1.8857 2.7720
(@Reactor Building) 1HPIBBCIOO** NFF-21 600 1 2 1.00 1.8857 2.2628

* 5.0348
11 Rx Recirc Pmp 02-184P-3B FE-10AZ

20 Amp Breaker (ohms) 0.0100 PEDB
(@MG Room) 1RWRBNK043** NFF-28 175 1 2 1.00 0.7444 0.2605

IRWRBNK044** NFF-28 60 1 2 1.00 0.7444 0.0893
O.L. Heater @ 500 C C8.67A 0.0286 0.0286
Fluid Drv Emer Lube Oil Pmp Mtr £ * 0.3885
Rx Recirc Pmp 02-184P-3B Cntr 1RWRBNK043** NFF-28 175 1 2 1.00 0.7444 0.2605

IRWRBNCO35** NFF-26 60 1 9 1.04 1.8857 0.2353
* 0.5059

12, RWR MG Set B Exiter Fid CB FE-3CL
20 Amp Breaker (ohms) 0.0100 PEDB
(@MG Room) 1RWRBNCO49** NFF-28 165 1 2 1.00 0.7444 0.2457

Unscheduled** SIS-14 10 2 1 1.00 2.9930 0.0599
* 0.3155

* Total resistance of the circuit path for this load
** All resistances are based on 50° C cable temperature due to cable entering Reactor Building
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125V DC Power Panel 71DC-B2 (Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 400 C

13 RWR MG Set A Exiter Fld CB FE-3CL
20 Amp Breaker (ohms) 0.0100 PEDB
(@MG Room) IRWRBNC050** NFF-28 305 1 2 1.00 0.7444 0.4541

Unscheduled** SIS-14 10 2 1 1.00 2.9930 0.0599
* 0.5240

14 Steam Leak Det Sys Logic (09-21) FE-3CS
20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) 1LKDBBC001 NFF-21 125 1 2 1.00 1.8194 0.4549

* 0.4649
16 ECCS Cabinet Pwr (09-96) FE-3TD

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1SCBBBC001 NFE-08 60 1 2 1.00 0.7182 0.0862

* 0.0962
22 RB CCW Cont Isol Va (Pnl 09-75) Feed FE-3EW

20 Amp Breaker (ohms) 0.0100 PEDB
(@Reactor Building) IRBCBBC700** NFE-55 116 1 2 1.00 1.8857 0.4375

* 0.4475
15SOV-130B 1 RBCBBC708** NGG-50 279 1 7 1.04 1.8857 1.0943
(@Reactor Bldg) 1RBCBBC709**t- NFE-55 81 1 2 1.00 1.8857 0.3055

* 1.3998
23 27MAP Monitoring Analysis Panel FE-3SG

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) IHPIBBC146 NGG-47 120 1 2 1.00 0.7182 0.1724

_____ _ _ *_ 0.1824
24 711NV-IB Inverter Pnl SE-3SAD

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) 1PCPBBC189 NGG-34 150 1 3 1.04 0.7182 0.2241

* 0.2281
* Total resistance of the circuit path for this load

** All resistances are based on 50° C cable temperature due to cable entering Reactor Building

II
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125V DC Power panel 71DC-B33
Compi LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) CABLE @ 40° C e 40° C
1 ESW Lockout Matrix Ckt. 1 ESWB04 FE-3FG

20 Amp Breaker (ohms) 0.0100 PEDE
(@Relay Room) I ESWBBC 131** NFF-21 175 1 2 1.00 1.8857 0.6600

IESWBBC134** NFF-22 526 1 3 1.04 1.8857 2.0631
1 ESWBBC 135** NFF-21 12 1 2 1.00 1.8857 0.0453

* 2.7784
-03 94EHC H2 & Stator Cooling Panel FE-2S

20 Amp Breaker (ohms) 0.0100 PEDB
1GSCNNCO01 NFE-05 672 1 2 1 1.1424 1.5354

_ 1.5454
05 SRV Electric Lift Cab 09-ECCS2-EP FE-3AAS

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) 1SCBBBC002 NGH-08 150 1 2 1.00 1.8194 0.5458

* 0.5558
6 Standby Gas Treat Cont B (27MAP) FE-3SG

20 Amp Breaker (ohms) 0.0100 PEDB
(@Relay Room) ISGTBBC010 NFF-21 185 1 2. 1 1.8194 0.6732

ISGTBBC077 NFE-63 129 1 5 1.04 1.8194 0.4882
* 1.1714

13 38MOV-VB2 Cond Vac SE-10AY
20 Amp Breaker (ohms) 0.0100 PEDB
(@Turbine Building) 1VACBNK022 NFF-21 390 1 2 1.00 1.8194 1.4191
OL Heater N-25 0.0551 0.0551
Total Res. __ * 1.4843

* Total resistance of the circuit path for this load
** All resistances are based on 50° C cable temperature due to cable entering Reactor Building



-

Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-0261 0 Rev. 2

Appendix I
Page 13 of 40
Computed by: A. Barton
Checked by: S. Kim

125V DC Power panel 71DC-B33
Compi LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

'NO. (feet) CABLE @ 400 C @ 400 C
17 71 H02 4160V SWGR Bus 10200 SE-8D

40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1 HONBNK001 NFF-31 420 1 2 1.00 0.4517 0.3794

0.3834
18 71H04 4160V SWGR Bus 10400 SE-8X

40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1 HONDNK001 NFF-33 480 1 2 1.00 0.2845 0.2732

* 0.2772
19 71 L34 600V SWGR Bus 13400 SE-9CE

40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1L3NBNK002 NFF-28 454 1 2 1.00 0.7182 0.6522

_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _0 .6 5 6 2
22 Annunciator Panel FE-7B

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) IANNNNC499 NFF-31 260 1 2 1.00 0.4517 0.2349

* 0.2389
24 Interposing Relay Cab 09IR-1 FE-7F

40 Amp Breaker (ohms) 0.0040 PEDB
(@Relay Room) 1ANNNNC498 NFF-31 270 1 2 1.00 0.4517 0.2439

* 0.2479
* Total resistance of the circuit path for this load
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125V DC Power Panel 71DC-B4
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) CABLE @ 40° C @ 400 C
2 93FPBD EDG B&D Para Cont Pnl FE-14B

20 Amp Breaker (ohms) 0.0100 PEDB
(@EDG Building) IEDGBBKO01 NFF-21 90 1 2 1.00 1.8194 0.3275

* 0.3375
TBRX1 orVSRX1 1EDGBBC068 NFF-22 140 1 3 1.04 1.8194 0.5298
TBRX2 orVSRX2 IEDGDBC068 NFF-22 135 1 3 1.04 1.8194 0.5109

TD8M IEDGBBC029 NFF-24 65 1 5 1.04 1.8194 0.2460 _

7 71 L26 600V SWGR Bus - SE-9CE
40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) IL2EBBKO04 NGG-14 315 1 3 1.04 0.7182 0.3529

* 0.3569
8 71H06 4160V SWGR Bus SE-8AU

40 Amp Breaker (ohms) 0.0040 PEDB
(@EDG Building) . HOEBBK001 NFF-33 65 1 2 1.00 0.2845 0.0370

* 0.0410
11 Panel 93ECP-B FE-14B

100 Amp Breaker (ohms) 0.0010 PEDB
(@EDG Building) 1 EDGBBKO36** NFF-28 137 1 2 1.00 0.7182 0.1968
93ECP-B Emergency Diesel Generator Enaine Control Panel Loads Cables: 0.1978

K - 1EDGBBC186 NGG-51 225 1 9 1.04 1.8194 0.8515
1EDGBBC185 NGG-51 175 1 9 1.04 1.8194 0.6623
1EDGBBC016 NFF-25 906 1 7 1.04 1.8194 3.4287
I EDGBBC024 NFF-21 142 1 2 1.00 1.8194 0.5167
1 EDGBBC040 NFF-21 50 1 2 1.00 1.8194 0.1819

****_ 5.4591
FFR IEDGBBC019 NFF-21 135 1 2 1.00 1.8194 0.4912

SOV-1B Unscheduled SIS-14 40 1 2 1.00 2.8878 0.2310
SOV-2B_ Unscheduled SIS-14 25 1 2 1.00 2.8878 0.1444
ESS-B Unscheduled SIS-14 35 1 2 1.00 2.8878 0.2021

93GS-5B Gov Booster Pmp Unscheduled SIS-12 15 1 2 1.00 1.8194 0.0546
93P-4B Fuel Oil Pmp Unscheduled SIS-12 10 1 2 1.00 1.8194 0.0364

* Total resistance of the circuit path for this load
** rfileni e-hl- Ic0nnfh %Afne warifiioei hi, wn~eirmrosn
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125V DC Power Panel 71DC-B4
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40 C @ 40° C

11 93EGP-B Emer Diesel Gen Cont. Pnl. (@EDG Building) . FE-14B
(Cont'd 93EDG-B Field Flash 1 EDGBBKO44 NFF-30 80 2 1 1.00 0.1788 0.0286

I _ _* 0.0296
93EDG- B Field Flash Limiting Resistor 1 2.5000

Rectifier Asembly Silicon Rectifier CR56 (P/N I N3296) 0.0055
1 EDGBBL008 NFF-34 120 2 1 1.00 0.0886 0.0213

Field Flash Resistance 0.4910 1.12-23
* 3.0474

93P/S-B 1 EDGBBC064 NFF-21 155 1 2 1.00 1.8194 0.5640
12 Panel 93ECP-D FE-14D

100 Amp Breaker (ohms) 0.0010 PEDB
(@EDG Building) IEDGDBK040** NFF-28 103 1 2 1.00 0.7182 0.1480
93EGP-D Emer Diesel Gen Cont. Pnl (@EDG Building) 0.1490

K1 1 EDGDBC183 NGG-51 235 1 9 1.04 1.8194 0.8893
IEDGDBC184 NGG-51 235 1 9 1.04 1.8194 0.8893
1EDGDBC167 NFF-25 936 1 7 1.04 1.8194 3.5422
1EDGDBC024 NFF-21 155 1 2 1.00 1.8194 0.5640
1EDGDBC031 NFF-21 50 1 2 1.00 1.8194 0.1819

* 6.0668
FFR 1EDGDBC019 'NFF-21 132 1 2 1.00 1.8194 0.4803

SOV-1 D Unscheduled SIS-14 40 1 2 1.00 2.8878 0.2310
SOV-2D Unscheduled SIS-14 25 1 2 1.00 2.8878 0.1444
ESS-D Unscheduled SIS-14 35 1 2 1.00 2.8878 0.2021

93GS-5D Gov Booster Pmp Unscheduled SIS-12 15 1 2 1 00 1.8194 0.0546
93P-4D Fuel Oil Pmp Unscheduled SIS-12 10 1 2 1.00 1.8194 0.0364

*Total resistance of the circuit path for this load
*Actual cable length was verifyed by walkdown
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125V DC Power Panel 71DC-B4
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting| R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
. NO. (feet) CABLE _ I @40O C @40-C

12 93EGP-D Emer Diesel Gen Cont. Pnl. (@EDG Building) FE-14D
(Cont'd 93EDG-D Field Flash 1EDGDBKO44 NFF-30 50 2 1 1.00 0.1788 0.0179

0.0189
93EDG- B Field Flash Limiting Resistor 2.5000

Rectifier Asembly Silicon Rectifier CR56 (PIN 1 N3296) 0.0055
1 EDGDBLOO8 NFF-34 114 2 1 1.00 0.0886 0.0202

Field Flash Resistance 0.4910 1.12-23
* 3.0356

93P/S-D 1EDGDBC064 NFF-21 122 1 2 1.00 1.8194 0.4439
* Total resistance of the circuit path for this load
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125V DC Power Panel 71 DC-B5
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 400 C @ 40° C

01 Feedwater Inverter 06INV-1 B FE-3CT
20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) 1 FWCNNCO09 NFE-21 300 1 2 1.00 0.1780 0.1068

* 0.1168
04 09ARI-1 B Alt. Rod Insertion. FE-3EAA

20 Amp Breaker (ohms) 0.0100 PEDB
(@Control Room) 1ARIBBC001 NGG-47 125 1 2 1.00 1.8194 0.4549

1RWRBNC701 NGG-49 35 1 5 1.04 1.8194 0.1325
1RWRANC702 NGG-47 215 1 2 1.00 1.8194 0.7824

* 1.3797
20 7IL14 600V SWGR Bus 11400 SE-9WZ

40 Amp Breaker (ohms) 0.0040 PEDB
(@Reactor Building) 1LINBNK001** NFF-28 570 1 2 1.00 0.7444 0.8486

0.8526
22 71 L24 600V SWGR Bus 12400 SE-9WZ

40 Amp Breaker (ohms) 0.0040 PEDB
(@Turbine Building) 1 L2NBNK001 NFF-28 385 1. 2 1.00 0.7182 0.5531

* 0.5571
24 71 L44 600V SWGR Bus 14400 SE-9WZ

40 Amp Breaker (ohms) 0.0040 PEDB
(@Turbine Building) I L4NBNK001 NFF-28 750 1 2 1.00 0.7182 1.0774

* 1.0814
Total resistance of the circuit path for this load

** All resistances are based on 50° C cable temperature due to cable entering Reactor Building
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125V DC 7IBMCC-2 React Bldg MCC
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE _ @ 500 C 1 50° C

OA2 23MOV-14 SE-10AF
70 Amp Breaker (ohms) 0.0040 PEDB
Armature (Al) 1HPIBBKO37 NFE-22 90 1 3 1.04 0.1154 0.0108
Armature (A2) 1HPIBBK037 NFE-22 90 1 3 1.04 0.1154 0.0108
Series (S1) . HPIBBKO37 NFE-22 90 1 3 1.04 0.1154 0.0108
Series (S2) 1HPIBBK005 NFF-33 120 1 2 (1sp) 1.00 0.2949 0.0354

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0298
OL Heater @ 550 C K21.3B1 0.0072 0.0072 PEDB

Total Res. _ 0.1088
23MOV-14 Control (Open) SE-10AF

70 Amp Breaker (ohms) 0.0040 PEDB
1HPIBBC001 NFF-24 120 1 5 1.04 1.8857 0.4707
IHPIBBC002 NFF-24 15 1 5 1.04 1.8857 0.0588
1HPIBBC003 NFE-64 625 1 7 1.04 1.8857 2.4514
1 HPIBBC004 NFF-21 145 1 2 1.00 1.8857 0.5469

Total Res. 3.5318
OB1 23MOV-17 SE-10AH

15 Amp Breaker (ohms) £ 0.0100 PEDB
Armature (Al) 1HPIBBK010 NFF-21 260 1 2 1.00 1.8857 0.4903

1HPIBBKO39 NFF-31 250 1, 2 1.00 0.4681 0.1170
Armature (A2) IHPIBBKO10 NFF-21 260 1 2 1.00 1.8857 0.4903

1 HPIBBKO39 NFF-31 250 1 2 1.00 0.4681 0.1170
Series (SI) I HPIBBKOI1 NFF-21 260 1 2 1.00 1.8857 0.4903

1 HPIBBKO40 NFF-31 250 1 2 1.00 0.4681 0.1170
Series (S2) 1HPIBBK011 NFF-21 260 1 2 1.00 1.8857 0.4903

1HPIBBKO40 NFF-31 250 1 2 1.00 0.4681 0.1170
OL Heater @ 550 C K6.42A 0.0643 0.0643 PEDB
Total Res. 0.4522

* Total resistance of the circuit path for this load

I,
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125V DC 7IBMCC-4 React Bldg MCC
compt LOAD CABLE CABLE CABLE NO. OF COND Twisting RJ1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 500 C @ 50° C

OBI 23MOV-25 SE-1 OAN
30 Amp Breaker (ohms) 0.0060 PEDB
Armature (Al) IHPIBBKO25 NFF-21 150 1 2 1.00 1.8857 0.2829
Armature (Al) I HPIBBKO49 NFF-33 150 1 2 1.00 0.2949 0.0442
Armature (A2) 1 HPIBBK025 NFF-21 150 1 2 1.00 1.8857 0.2829
Armature (A2) 1HPIBBKO49 NFF-33 150 1 2 1.00 0.2949 0.0442
Series (S1) I HPIBBK026 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (SI) IHPIBBKO50 NFF-33 150 1 2 1.00 0.2949 0.0442
Series (S2) 1 HPIBBKO26 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) I HPIBBKO50 NFF-33 150 1 2 1.00 0.2949 0.0442

O.L. Heater @ 550 C K42.5B 0.0023 0.0023 PEDB
Total Res. * 0.1613
23MOV-25 Control (Open)
30 Amp Breaker (ohms) 0.0060

I HPIBBC029 NFE-64 150 1 7 1.04 1.8857 0.5883
1HPIBBC030 NFF-24 15 1 5 1.04 1.8857 0.0588
1HP1BBC716 NGG-47 7 1 7 1.04 1.8857 0.0275
1HPIBBC160 NGG-50 142 1 7 1.04 1.8857 0.5570
1HPIBBC161 NGG-51 50 1 9 1.04 1.8857 0.1961
IHPIBBC031 NFF-26 511 1 9 1.04 1.8857 2.0043
IHPIBBC032 NFF-24 145 1 5 1.04 1.8857 0.5687
1HPIBBC104 Nr-r21 650 1 2 1.00 1.8857 2.4514
Unscheduled SIS-14 7 1 2 1.00 1.8194 0.0255

Total Res. * 6.4836
;23MOV-25 Control (Close)
30 Amp Breaker (ohms) 0.0060

IHPIBBC029 NFE-64 150 1 7 1.04 1.8857 0.5883
1HPIBBC030 NFF-24 15 1 5 1.04 1.8857 0.0588
IHPIBBC716 NGG-47 7 1 7 1.04 1.8857 0.0275
1HPIBBC160 NGG-50 142 1 7 1.04 1.8857 0.5570
IHPIBBC161 NGG-51 50 1 9 1.04 1.8857 0.1961
1 HPIBBC042 NFF-21 123 1 2 1.00 1.8857 0.4639
Unscheduled SIS-14 7 1 2 1.00 1.8194 0.0255

. Total Res. _ _ * 1.9231Tntsl resistsnce of the cirmiit nath for this load
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125V DC 7IBMCC-4 React Bldg MCC (C _ntd)

Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) CABLE _ _ 50° C @ 50° C
OB2 12MOV-18 SE-I OR

25 Amp Breaker (ohms) 0.0080 PEDB
Armature (Al) 1PCIBBKO29 NFE-25 227 1 3 1.04 0.0389 0.0092
Armature (A2) IPCIBBKO29 NFE-25 227 1 3 1.04 0.0389 0.0092
Series (S1) IPCIBBKO29 NFE-25 227 1 3 1.04 0.0389 0.0092
Series (S2) 1PCIBBKO30 NFF-34 600 1 2 1.00 0.0919 0.0551
JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0298

O.L. Heater @ 550 C L19.9B 0.0065 0.0065 PEDB
Total Res. * 0.1270
12MOV-18 Control (Close)
15 Amp Breaker (ohms) 0.0100

IPCIBBC005 NFE-64 775 1 7 1.04 1.8857 3.0398
1PCIBBC305 NGG-47 7 1 2 1.00 1.8857 0.0264
1PCIBBC006 NFF-24 10 1 5 1.04 1.8857 0.0392
1 PCIBBC260 NGG-51 298 1 9 1.04 1.8857 1.1688
1 PCIBBC261 NGG-51 130 1 9 1.04 1.8857 0.5099
1 PCIBBC007 NFF-26 636 1 9 1.04 1.8857 2.4946
1PCIBBC008 NFF-26 110 1 9 1.04 1.8857 0.4314

Total Res. * 7.7201
OCI 23MOV-57 SE-1 OAP

15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) IHPIBBKO51 NFE-05 260 1 2 1.00 1.1840 0.3079
Armature (A2) 1HPIBBKO51 NFE-05 260 1 2 1.00 1.1840 0.3079
Series (Si) 1HPIBBKO28 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (SI) 1HPIBBK029 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) 1 HPIBBKO28 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) 1HPIBBKO29 NFF-21 150 1 2 1.00 1.8857 0.2829

O.L. Heater @ 550 C K23.6B 0.0060 0.0060 PEDB
Total Res. _ * 0.9146

'Total resistance of the circuit path for this load
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125V DC 7IBMCC-4 React Bldg MCC (Cont'd) _

Compt LOAD CABLE CABLE CABLE r NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) _ CABLE @ 500 C @ 50° C
OCI 23MOV-57 Control (Open) SE-10AP

(Cont'd) 15 Amp Breaker (ohms) 0.0100 PEDB
1 HPIBBC033 NFF-25 150 1 7 1.04 1.8857 0.5883
1 HPIBBC034 NFF-24 30 1 5 1.04 1.8857 0.1177
1 HPIBBC035 NFF-25 675 1 7 1.04 1.8857 2.6475
1 HPIBBCO36 NFF-24 145 1 5 1.04 1.8857 0.5687

3.9323
23MOV-57 Control (Close)
15 Amp Breaker (ohms) 0.0100 PEDB

IHPIBBC033 NFF-25 150 1 7 1.04 1.8857 0.5883
IHPIBBC034 NFF-24 30 1 5 1.04 1.8857 0.1177
1 HPIBBC035 NFF-25 675 1 7 1.04 1.8857 2.6475
IHPIBBC036 NFF-24 145 1 5 1.04 1.8857 0.5687

* 3.9323
OC2 23MOV-58 SE-10AQ

15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) IHPIBBKO52 NFF-31 110 1 2 1.00 0.4681 0.0515
Armature (A2) 1 HPIBBKO52 NFF-31 110 1 2 1.00 0.4681 0.0515
Series (SI) IHPIBBK031 NFF-21 240 1 2 1.00 1.8857 0.4526
Series (S1) 1HPIBBK032 N`F-21 240 1 2 1.00 1.8857 0.4526
Series (S2) 1HPIBBKO31 NFF-21 240 1 2 1.00 1.8857 0.4526
Series (S2) IHPIBBKO32 NFF-21 240 1 1.00 1.8857 0.4526

O.L. Heater @ 550 C K6.42A 0.0643 0.0643 PEDB
Total Res. * 0.6299

* Total resistance of the circuit path for this load

t
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125V DC 7IBMCC-4 React Bldg MCC (Cont'd)
compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing
No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)

NO. (feet) CABLE @ 500 C @ 50° C
OC2 23MOV-58 Control (Open)

(Cont'd) 15 Amp Breaker (ohms) 0.0100 PEDB
1 HPIBBC037 NFE-64 240 1 7 1.04 1.8857 0.9413
1 HPIBBCO38 NFF-24 20 1 5 1.04 1.8857 0.0784
I HPIBBC039 NFF-26 665 1 9 1.04 1.8857 2.6083
I HPIBBC040 NFF-24 145 1 5 1.04 1.8857 0.5687

* 4.2068
23MOV-58 Control (Close)
15 Amp Breaker (ohms) 0.0100 PEDB

IHPIBBC037 NFE-64 240 1 7 1.04 1.8857 0.9413
1 HPIBBC038 NFF-24 20 1 5 1.04 1.8857 0.0784
1 HPIBBC039 NFF-26 665 1 9 1.04 1.8857 2.6083
1 HPIBBC040 NFF-24 145 1 5 1.04 1.8857 0.5687

* 4.2068
OE1 27MOV-122 SE-9AAH

40 Amp Breaker (ohms) 0.0040 PEDB
Armature (Al) IPCPBBKO66 NFE-13 365 1 3 1.04 0.2949 0.1119
Armature (Al) 1PCPBBKO71 NFE-09 17 1 3 1.04 0.7444 0.0132
Armature (A2) 1PCPBBKO66 NFE-13 365 1 3 1.04 0.2949 0.1119
Armature (A2) 1PCPBBKO71 NFE-09 17 1 3 1.04 0.7444 0.0132
Series (SI) 1 PCPBBKO65 NFE-13 365 1 3 1.04 0.2949 0.1119
Series (SI) 1 PCPBBKO70 NFE-09 17 1 3 1.04 0.7444 0.0132
Series (S2) 1PCPBBKO65 NFE-13 365 1 3 1.04 0.2949 0.1119
Series (S2) 1 PCPBBKO70 NFE-09 17 1 3 1.04 0.7444 0.0132

O.L. Heater @ 550 C C22.8B1 0.0057 0.0057 PEDB
Total Res. , 0.5102

* Total resistance of the circuit path for this load
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125V DC 71BMCC-4 React Bldg MCC (Cont'd)
Compt LOAD CABLEs CABLE CABLE NO. OF COND Twisting R/1000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 500 C @ 50° C

OE1 27MOV-122 Control (Open) SE-9AAH
(Cont'd) 40 Amp Breaker (ohms) 0.0040 PEDB

1 PCPBBCO65 NFE-64 380 1 7 1.04 1.8857 1.4905
1PCPBBC103 NFE-63 25 1 5 1.04 1.8857 0.0981
IPCPBBC102 NFE-66 400 1 12 1.04 1.8857 1.5689
1PCPBBC104 NFE-63 525 1 5 1.04 1.8857 2.0592

Total Res. 5.2206
27MOV-122 Control (Close)

40 Amp Breaker (ohms) 0.0040 PEDB
1 PCPBBC065 NFE-64 380 1 7 1.04 1.8857 1.4905
1PCPBBC103 NFE-63 25 1 5 1.04 1.8857 0.0981
IPCPBBC102 NFE-66 400 1 12 1.04 1.8857 1.5689

Total Res. * 3.1614
OE2 23P-150 SE-1 OAT

100 Amp Breaker (ohms) 0.0010 PEDB
1HPIBBKO34 NFF-32 160 1 4(lsp) 1.04 0.4681 0.1558

O.L. Heater @ 550 C F65.8B 0.0174 0.0174 PEDB
Total Res. _ _ 0.1742
23P-1 50 Control SE-10AT

100 Amp Breaker (ohms) - 0.0010 PEDB
I HPIBBC044 NFF-24 530 1 5 1.04 1.8857 2.0788
I HPIBBC045 NFF-21 145 1 2 1.00 1.8857 0.5469
1 HPIBBC046 NFF-21 600 1 2 1.00 1.8857 2.2628

Total Res. * 4.8895
I otal resistance Ot the circuit pain tor this load
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125V DC 71 BMCC-6 React Bldg MCC
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/ 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
t_ NO. (feet) CABLE @ 500 C @ 50° C

OA1 23MOV-16 SE-1 OAG
70 Amp Breaker (ohms) 0.0040 PEDB
Armature (Al) I HPIBBKO38 NFE-25 227 1 3 1.04 0.0389 0.0092
Armature (A2) 1 HPIBBKO38 NFE-25 227 1 3 1.04 0.0389 0.0092
Series (SI) 1HPIBBKO38 NFE-25 227 1 3 1.04 0.0389 0.0092
Series (S2) 1 HPIBBK008 NFE-21 220 1 3 1.04 0.1846 0.0141

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0298
O.L. Heater @ 550 C K21.3B1 0.0072 0.0072 PEDB

Total Res. 0.0826
23MOV-16 Control (Open)

70 Amp Breaker (ohms) 0.0040 PEDB
1 HPIBBC005 NFE-64 200 1 7 1.04 1.8857 0.7845
IHPIBBC164 NGG-51 245 1 9 1.04 1.8857 0.9610
IHPIBBC165 NGG-51 245 1 9 1.04 1.8857 0.9610
1 HPIBBC007 NFF-26 388 1 9 1.04 1.8857 1.5218
I HPIBBC008 NFF-24 145 1 5 1.04 1.8857 0.5687
1HPIBBC006 NFF-24 175 1 5 1.04 1.8857 0.6864
1 HPIBBC715 NGG-47 166 1 2 1.00 1.8857 0.6261

Total Res. * 6.1134
23MOV-16 Control (Close)

70 Amp Breaker (ohms) 0.0040 PEDB
IHPIBBC166 NGG-48 260 1 3 1.04 1.8857 0.5099
1HPIBBC005 NFE-64 200 1 7 1.04 1.8857 0.7845
1HPIBBC164 NGG-51 245 1 9 1.04 1.8857 0.9610
IHPIBBC165 NGG-51 245 1 9 1.04 1.8857 0.9610
1HPIBBC007 NFF-26 388 1 9 1.04 1.8857 1.5218
IHPIBBC008 NFF-24 145 1 !5 1.04 1.8857 0.5687
1 HPIBBC006 NFF-24 175 1 ?5 1.04 1.8857 0.6864
1 HPIBBC715 NGG-47 166 1 2 1.00 1.8857 0.6261

. Total Res. 6.6233
* Total resistance of the circuit path for this load
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125V DC 7IBMCC-6 React Bldg MCC (Cont'd)
Compt LOAD CABLE CABLE CABLE NO. OF COND Twisting R/1 000' R tot Drawing

No. NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
. NO. (feet) CABLE @ 500 C @ 50° C

OA2 23MOV-19 SE-10AJ
125 Amp Breaker (ohms) 0.0010 PEDB
Armature (Al) IHPIBBKO41 NFE-25 120 1 3 1.04 0.0389 0.0049
Armature (A2) I HPIBBKO41 NFE-25 120 1 3 1.04 0.0389 0.0049
Series (S1) 1 HPIBBKO41 NFE-25 120 1 3 1.04 0.0389 0.0049
Series (S2) I HPIBBKO42 NFF-51 110 1 1 1.00 0.0259 0.0029

JB - MOV (Arm.and Series) Unscheduled NFE-08 10 2 2 1.00 0.7444 0.0298
O.L. Heater @ 550 C (2 in parallel) F43.0B . 0.0174 0.0174 PEDB
Total Res. 0.0656
23MOV-19 Control (Open)

125 Amp Breaker (ohms) 0.0010 PEDB
IHPIBBC130 NFE-64 110 1 7 1.04 1.8857 0.4314
IHPIBBC014 NFF-24 15 1 5 1.04 1.8857 0.0588
IHPIBBC015 NFE-64 700 1 7 1.04 1.8857 2.7456
IHPIBBC016 NFF-21 145 1 2 1.00 1.8857 0.5469

Total Res. _ * 3.7837
23MOV-19 Control (Close)

125 Amp Breaker (ohms) 0.0010 PEDB
1HPIBBC130 !4FE-64 110 1 7 1.04 1.8857 0.4314
1HPIBBC014 NFF-24 15 1 5 1.04 1.8857 0.0588
IHPIBBC015 NFE-64 700 1 7 1.04 1.8857 2.7456
1HPIBBC121 NFF-21 140 1 2 1.00 1.8857 0.5280

Total Res. * 3.7649
* Total resistance of the circuit path for this load
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125V DC Power Panel 71HO2
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D. Descripton NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40" C t 40" C

4kV Bkr 71-10202 Norm. supply from 4kV Transf 71T-4X 1HONBNC002 NFF-27 440 1 12 1.04 1.8194 1.6651 SE-SD

(Trip) 1 HONBNC003 NFF-24 119 1 5 1.04 1.8194 0.4503
Unscheduled SIS-8 4 1 1 1.00 0.7182 0.0057
Unscheduled SIS-14 16 1 1 1.00 2.8878 0.0924

* 2.2136

4kV Bkr 71-10210 ReacRecirc PP 02-2P-IB (Trip) 1 RWRBNCO82* NFE-62 430 1 3 1.04 1.8857 1.6866 SE-SF

(For LOCA) 1 RWRBNC703* NGG-48 150 1 3 1.04 1.8857 0.5883
Unscheduled* SIS-8 4 2 1 1.00 0.7444 0.0060
Unscheduled** SIS-14 10 2 1 1.00 2.9930 0.0599

* 2.3407

React Recirc Pmp 02-2P-IB (Trip) Unscheduled SIS-8 4 2 1 1 0.7182 0.0057
(For SBO) Unscheduled SIS-14 10 2 1 1 2.8878 0.0578

* 0.0635

4kV Bkr 71-10212 Res. Supply from 4kV Transf 71 T-2X 1HONBNCO12 NFF-27 495 1 12 1.04 1.8194 1.8733 SE-8E

(Trip) IHONBNCO13 NFF-24 118 1 5 1.04 1.8194 0.4466
1HONBNCO18 NFF-21 55 1 5 1.00 1.8194 0.2001

Jumper wires from RL-3 to RL-5 Unscheduled SIS-12 10 1 12 1.04 1.8194 0.0378
Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 2.6213

Ckt. IHONBO3 4kV Bus 10200 UV. 1HONBNCO06 NFF-24 495 1 5 1.04 1.8194 1.8733 SE-S8D
Unscheduled SIS-8 4 2 1 1 0.7182 0.0057
Unscheduled SIS-14 10 2 1 1 2.8878 0.0578

1.9368
* Total resistance of the circuit path for this load

** All resistances are based on 500 C cable temperature due to cable entering Reactor Building
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125V DC Power Panel 71H04
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R 1000' R tot Drawing

L.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40 C @ 400 C

4kV Bkr 71-10402 Norm Supply from 4kV Transf 1HONDNCO02 NFF-27 536 1 12 1.04 1.8194 2.0284 SE-8Q
71T-4Y 1HONDNCO03 NFF-24 138 1 5 1.04 1.8194 0.5222

(Trip) Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 2.6171
4kV Bkr 71-10404 To 4kV Emerg Bus 10600 (Trip) 1HONDNCO13 NFF-24 312 1 5 1.04 1.8194 1.1807 SE-8AE

Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 14 2 1 1.00 2.8878 0.0809

* 1.2731
To 4kV Emerg Bus 10600 (Close) 1HONDNC012 NFF-27 480 1 12 1.04 1.8194 1.8165

1HONDNCO13 NFF-24 312 1 5 1.04 1.8194 1.1807
Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086
Unscheduled SIS-14 20 2 1 1.00 2.8878 0.1155
Unscheduled SIS-14 13 2 1 1.00 2.8878 0.0751

* 3.1965
71-10404 Brk Charging Motor Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0404

4kV Bkr 71-10410 Condensate Pmp 33P-8B (Trip) Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144 SE-8T
Unscheduled SIS-14 15 2 1 1.00 2.8878 0.0866

* 0.1010
86U-ICNDB02 UV Aux Relay ICNDBNCO02 NFF-27 480 1 12 1.04 1.8194 1.8165

Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578

* 1.8886

* Total resistance of the circuit path for this load
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125V DC Power Panel 711H04(cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
_ NO. (feet) CABLE @ 400 C @40 C

4kV Bkr 71-10412 Res. Supply from 4kV Transf 71T 1HONDNCO22 NFF-27 490 1 12 1.04 1.8194 1.8544 SE-8R
(Trip) 1HONDNCO23 NFF-24 120 1 5 1.04 1.8194 0.4541

1HONDNCO37 NFF-21 75 1 2 1.00 1.8194 0.2729
Jumper cables from RL3- to RL-5 Unscheduled SIS-12 25 1 12 1.04 1.8194 0.0946

Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 2.7828
Res. Supply from 4kV Transf 7IT 1HONDNCO22 NFF-27 490 1 12 1.04 1.8194 1.8544
(Close) 1HONDNCO23 NFF-24 120 1 5 1.04 1.8194 0.4541

1HONDNCO39 NFF-24 150 1 5 1.04 1.8194 0.5677
Unscheduled SIS-12 10 4 1 1.04 1.8194 0.0378

1HONDNCO38 NFF-21 425 1 2 1.00 1.8194 1.5465
Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 35 2 1 1.00 2.8878 0.2021

* 4.6770
71-10412 Brk Charging Motor Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0432

4kV Bkr 71-10420 Service Water Pmp 46P-IB (Trip) Unscheduled SIS-8 13 2 1 1.00 0.7182 0.0187 SE-8V
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.0476
86U-ISWSBOI UV Aux Relay ISWSBNC002 NFF-27 480 1 12 1.04 1.8194 1.8165

Unscheduled SIS-8 13 2 1 1.00 0.7182 0.0187
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

__III* 1.9276

* Total resistance of the circuit path for this load
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125V DC Power Panel 71H04(contd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40- C @ 400 C

4kV Bkr 71-10430 Circ Water Pmp 36P-1B (Trip) Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086 SE-8S
Unscheduled SIS-14 18 2 1 1.00 2.8878 0.1040

* 0.1126
4kV Bkr 71-10440 Aux Feed to 600V Buses (Trip) Unscheduled SIS-8 4 2 1 1.00 0.7182 0.0057 SE-8X

Unscheduled SIS-14 10 2 1 1.00 2.8878 0.0578
* 0.0635

4kV Bkr 71-10450 Cond Booster Pmp 33P-9B (Trip) Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086 SE-8X
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 0.1010

86U-lCNDBO1 V Aux Relay ICNDBNCO12 NFF-27 490 1 12 1.04 1.8194 1.8544
Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 1.9554
4kV Bkr 71-10460 TB Clsd Loop CIg Wtr Pmp 37P- Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115 SE-8W

(Trip) Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0404

86U-lTBCBO1 UV Aux Relay ITBCBNCO02 NFF-27 485 1 12 1.04 1.8194 1.8354
Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 14 2 1 1.00 2.8878 0.0809

* 1.9278
Ckt. 1HONDO3 4 kV Bus 10400 UV IHONDNCOO8 NFF-24 480 1 5 1.04 1.8194 1.8165 SE-8AE

Unscheduled SIS-8 12 2 1 1.00 0.7182 0.0172
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

* 1.9262

* Total resistance of the circuit path for this load

i

I
i'I

j

I
,I
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125V DC Power Panel 71H06
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40° C @ 40° C

4kV Bkr 71-10602 Ctrl Supply EDG-B Close 1EDGBBC180 NGG-51 175 1 9 1.04 1.8194 0.6623 SE-8AR
1EDGBBC181 NGG-51 105 1 9 1.04 1.8194 0.3974
1EDGBBC011 NFF-27 745 1 12 1.04 1.8194 2.8194
1EDGBBC165 NFE-63 150 1 9 1.04 1.8194 0.5677
Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 4.5332
71-10602 Brk Charging Motor Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0519

Kl0-EDGBI001 EDG B 1EDGBBC012 NFF-27 110 1 12 1.04 1.8194 0.4163
Failure Trip Relay 1EDGBBC030 NFF-24 137 1 5 1.04 1.8194 0.5185

Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.9866
Ctrl Supply EDG-B Trip IEDGBBC012 NFF-27 110 1 12 1.04 1.8194 0.2081

1 EDGBBC030 NFF-24 137 1 5 1.04 1.8194 0.2592
1EDGBBC165 NFE-63 150 1 9 1.04 1.8194 0.2838
Unscheduled SIS-8 16 2 1 1.00 0.7182 0.0230
Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462

* 0.8204
4kV Bkr 71-10604 K8-lEDGBO2 EDG B & D 1EDGBRC039 NFF-26 68 1 9 1.04 1.8194 0.2573 SE-8AT

Tie Brk Closing Relay Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.3063

93EDG Tie B & D Brk Close 1EDGBBC184 NGG-50 116 1 7 1.04 1.8194 0.4390
1 EDGBBC036 NFF-26 800 1 9 1.04 1.8194 3.0275
1EDGBBC183 NGG-50 116 1 7 1.04 1.8194 0.4390
1EDGBBC039 NFF-26 68 1 9 1.04 1.8194 0.2573
IEDGBBC037 NFF-24 156 1 5 1.04 1.8194 0.5904
IEDGBBC038 NFF-24 104 . 1 5 1.04 1.8194 0.3936
Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

._ * 5.1958
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H06(Cont'd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
_ NO. (feet) CABLE @ 40° C @ 40° C

4kV Bkr 71-10604 71-10604 Brk Charging Motor Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201 SE-8AT
(cont'd) Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.0490
62 & 62X-1 EDGBO2 EDG B & D 1 EDGBBC202 NGG-50 380 1 7 1.04 1.8194 1.4381
Output Brk Closing Interlock Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Relays Unscheduled SIS-14 19 2 1 1.00 2.8878 0.1097

* 1.5679
K9-lEDGBO2 EDG B & D 1EDGBBC037 NFF-24 156 1 5 1.04 1.8194 0.5904
Tie Brk Trip Relay 1EDGBBC039 NFF-26 68 1 9 1.04 1.8194 0.2573

Unscheduled SiS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.8967
93EDG Tie B & D Bkr Trip 1EDGBBC039 NFF-26 68 1 9 1.04 1.8194 0.2573

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.3063
4kV Bkr 71-10610 RHR SWP 10P-1D Close 1RHRDBC002 NFF-26 800 1 9 1.04 1.8194 3.0275 SE-8AX

Unscheduled SIS-8 22 2 1 1.00 0.7182 0.0316
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

* 3.1227
71-10610 Brk Charging Motor Unscheluled SIS-8 22 2 1 1.00 0.7182 0.0316

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0605

RHR SWP WAP-ID SOV IOSOV-1011 1RHRDBC217 NFF-21 275 1 2 1.00 1.8194 1.0007
Unscheduled SIS-8 22 2 1 1.00 0.7182 0.0316
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

. 1.0958
* Total resistance of the circuit path for this load
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125V DC Power Panel 71 H06(Contd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40- C @ 40° C

4kV Bkr 71-10612 Control Supply 93EDG-D Close 1EDGDBC180 NGG-51 117 1 9 1.04 1.8194 0.4428 SE-8AS
1EDGDBC181 NGG-51 105 1 9 1.04 1.8194 0.3974
1 EDGDBC011 NFF-27 735 1 12 1.04 1.8194 2.7815
1EDGDBC012 NFF-27 60 1 12 1.04 1.8194 0.2271
1EDGDBC168 NFE-63 122 1 5 1.04 1.8194 0.4617
Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 4.3594
71-10612 Brk Charging Motor Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0490

K10-IEDGD001 EDG D 1EDGDBC012 NFF-27 60 1 12 1.04 1.8194 0.2271 SE-8AS
Failure Trip Relay 1EDGDBC030 NFF-24 120 1 5 1.04 1.8194 0.4541

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.7302
Control Supply 93EDG-D Trip IEDGDBC012 NFF-27 110 1 12 1.04 1.8194 0.2081

1EDGDBC030 NFF-24 137 1 5 1.04 1.8194 0.2592
IEDGDBC168 NFE-63 122 1 9 1.04 1.8194 0.2308
Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462

* 0.7645
4kV Bkr 71-10614 Tie to Bus 10400 Trip Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144 SE-8AQ

Unscheduled SIS-14 8 2 1 1.00 2.8878 0.0462
* 0.0606

Tie to Bus 10400 Close 1HOEBBC002 NFF-27 742 1 12 1.04 1.8194 2.8080
1 HOEBBC020 NGG-50 116 1 7 1.04 1.8194 0.4390
1HOEBBC022 NGG-50 116 1 7 1.04 1.8194 0.4390
IHOEBBC003 NFF-21 344 1 2 1.00 1.8194 1.2518
Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 16 2 1 1.00 2.8878 0.0924

____ ____ __ _ ____5.0445

71-10614 Brk Charging Motor Unscheduled SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289

* 0.0432
* Total resistance of the circuit path for this load
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125V DC Power Panel 71H06(Contd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Descfiption NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
. NO. (feet) CABLE _ 40- C @ 400 C

4kV Bkr 71-10620 RHR SWP 10P-1B Close IRHRBBC002 NFF-26 800 1 9 1.04 1.8194 3.0275 SE-8AP
1 RHRBBC279 NGG-50 116 1 7 1.04 1.8194 0.4390
Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287
Unscheduled SIS-14 11 2 1 1.00 2.8878 0.0635

_ 3.5588
71-10620 Brk Charging Motor Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0576

RHR SWP lOP-1B SOV IOSOV-1O01 IRHRBBC217 NFF-21 275 1 2 1.00 1.8194 1.0007
Unscheduled SIS-8 20 2 1 1.00 0.7182 0.0287
Unscheduled SIS-14 11 2 i 1.00 2.8878 0.0635

1.0929
4kV Bkr 71-10630 Core Spray Pump 14P-IB 1CSPBBC145 NFE-63 155 1 5 1.04 1.8194 0.5866 SE-8AV

Close ICSPBBC002 NFF-27 750 1 12 1.04 1.8194 2.8383
Unscheduled SIS-8 18 2 1 1.00 0.7182 0.0259
Unscheduled SIS-14 13 2 1 1.00 2.8878 0.0751

* 3.5258
71-10630 Brk Charging Motor Unscheduled SIS-8 18 2 1 1.00 0.7182 0.0259

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
* 0.0547

4kV Bkr 71-10640 RHR Pump 1OP-3D Close IRHRDBC354 NGG-51 124 1 9 1.04 1.8194 0.4693 SE-8BB
1RHRDBC355 NGG-51 124 1 9 1.04 1.8194 0.4693
1RHRD C012 NFF-27 750 1 12 1.04 1.8194 2.8383
1RHRDBC014 NFF-24 145 1 5 1.04 1.8194 0.5487
Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 15 2 1 1.00 2.8878 0.0866

* 4.3256
71-10640 Brk Charging Motor Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115

Unscheduled SIS-14 5 2 1 , 1.00 2.8878 0.0289
* r e 0.0404cu a r l

* Total resistance of the circuit path for this load
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125V DC Power Panel 71H08(Contd)
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000 R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE @ 40 C @ 40- C

4kV Bkr 71-10650 RHR Pump 1OP-3C Close 1RHRBBC012 NFF-27 810 1 12 1.04 1.8194 3.0654 SE-8AZ
IRHRBBC014 NFF-24 155 1 5 1.04 1.8194 0.5866
Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 15 2 1 1.00 2.8878 0.0866

* 3.7501
71-10650 Brk Charging Motor Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115

Unscheduled SIS-14 5 2 1 1.00 2.8878 0.0289
X_ * 0.0404

RHR Pump IOP-3C Trip Unscheduled SIS-8 8 2 1 1.00 0.7182 0.0115
Unscheduled SIS-14 17 2 1 1.00 2.8878 0.0982

._ * 0.1097
Ckt. IHOEB03 Emergency Bus 10600 IEDGBBC201 NGG-50 115 1 7 1.04 1.8194 0.4352 SE-SAT

Undervoltage, Load Shedding 1EDGBBC199 NGG-47 830 1 2 1.00 1.8194 3.0202
and Sequencing 1EDGBBC198 NGG-47 50 1 2 1.00 1.8194 0.1819

Unscheduled SIS-8 14 2 1 1.00 0.7182 0.0201
Unscheduled SIS-14 20 1 1 1.00 2.8878 0.1155
Unscheduled SIS-14 6 2 1 1.00 2.8878 0.0347

* 3.8077
* Total resistance of the circuit path for this load
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125V DC Power Panel 71L14
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

L.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE _ @ 50° C @ 50, C

600V Bkr 71-11416 RB CIg PP 15P-2B 1RBCBNC105 NFF-26 510 1 9 1.04 1.8857 2.0004 SE-9H
(@Reactor Building) Relay 52X Energize IRBCBNC108 NFF-21 405 1 2 1.00 1.8857 1.5274

Unscheduled SIS-8 5 2 1 1.00 0.7444 0.0074 1.42-164
Unscheduled SIS-14 10 2 1 1.00 2.9930 0.0599

3.5951
Bkr 71-11416 Closing Unscheduled SIS-8 5 2 1 1.00 0.7444 0.0074 1.42-164
Coil 52CC Unscheduled SMS-14 10 2 1 1.00 2.9930 0.0599

* 0.0673
RB CIg PP 15P-2B Close 0.0661

600V Bkr 71-11418 RB Vent Supply Fan 66FN-5B IRNVBNC105 NFE-64 150 1 7 1.04 1.8857 0.5883 SE-9J
(@Reactor Building) Trip Unscheduled SIS-8 5 2 1 1.00 0.7444 0.0074

Unscheduled SIS-14 10 2 1 1.00 2.9930 0.0599
._ * 0.6556

600V Bkr 71-11420 RB Vent Return Fan 66FN-12B IRNVBNC194 NFE-64 150 1 7 1.04 1.8857 0.5883 SE-9K
(@Reactor Building) Trip Unscheduled SIS-8 5 2 1 1.00 0.7444 0.0074

Unscheduled SIS-14 10 2 1 1.00 2.9930 0.0599
* 0.6556

Total resistance of the circuit path for this load
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125V DC Power Panel 71 L24
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I.D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
NO. (feet _ CABLE @40 C @ 40° C

600V Bkr 71-12418 Wtr Heating Pmp 87P-23B IANVNNC169 NFE-65 440 1 9 1.04 1.8194 1.6651 SE-9X
(@Turbine Building) Trip Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086 1.42-5

Unscheduled SIS-14 10 2 1 1.00 1.8194 0.0364 1.42-5
1.7101

* Total resistance of the circuit path for this load

C



Enter6y 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 1
Page 40 of 40
Computed by: A. Barton
Checked by: S. Kim

125V DC Power Panel 71L44
LOAD LOAD CABLE CABLE CIRCUIT NO. OF COND Twisting R/1000' R tot Drawing

I. D Description NUMBER MARK LENGTH CABLE PER Multiplier (ohms) (ohms)
_ NO. (feet) CABLE @ 400 C @ 40° C

600V Bkr 71-14426 TB Vent Fan 67FN-5B 1TBVBNC104 NFF-27 850 1 12 1.04 1.8194 3.2167 SE-9AQ
(@Turbine Building) Trip Unscheduled SIS-8 6 2 1 1.00 0.7182 0.0086 1.42-10

Unscheduled SIS-14 10 2 1 1.00 1.8194 0.0364 1.42-10
*_____ Total_ resistance of__ the_ * cuphri3.2617 _oad

*Total resistance of the circuit path for this load
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General Notes

1) For LOCA and SBO scenario see Appendix 11 and 12. For HPCI MOV and Pump sequencing see Appendix 15.

2) For LOCA w/LOOP: At 0 Seconds the LOCA signals High Drywell Pressure and Reactor Low Level loads start.
If a component is energized from High Drywell Pressure or Lo-Lo-Lo Reactor Level, relay starting time is equal to 0.1 sec.
For SBO: @ 0 Sec loads all continuous control loads are energized before SBO event. If component energized from SBO
circuits time is equal to 0.1 sec.

Per FSAR Sections 14.6.1.3.1 all normal and reserve power is lost (including 115Kv and in house power) concurrent with
the LOCA. With a simultaneous loss of house power there will be an immediate loss of power to the EHC pumps,
Circulating water pumps, Stator water cooling pumps. Therefore, there will be a turbine trip on either loss of EHC pressure,
loss of condenser vacuum, loss of stator water cooling or a customer trip due to generator reverse power (71-32-lUPRN05).
If the reverse power relay didn't pickup, the anti motoring circuit would pickup (71-86-lUPRN06) due to the turbine trip. In
either case, this would cause the 345KV breakers to trip. The fuse (which is fed from 71DC-A3 ckt #9) that feeds the turbine
trip bus is 3 Amps. Since it is unknown when this would occur, this load will conservatively start at 0.1 seconds and remain
for the entire duration. The generator reverse power circuit IUPRN07 includes 2 HEA (23ohms each) relays in parallel with
2 HLA relays (3650ohms each) and 125ohm resistor in series (see drawing ESK-SCA and ESK-8CB). The equivalent
resistance is 11.5 ohms (1 0.9Amps at 125vdc). This load is momentary. However, since it is unknown exactly when it will
occur except that it will happen within I minute, this load will start at 0 seconds and continue for I minute. Additionally,
this will cause the exciter field breaker, 71-10202, 71-10402, 7lPCB-10042, 71PCB-10052 and 71-10031 to tripj.Again
since it is unknown when this will occur except that it will occur within the first minute, the trips will start at 0.1 second and
continue for I minute. However, 71-10202 and 71-10402 will trip by undervoltage at 3 seconds (should the other trips not
occur first) and 7lMOD-10031 will open after 71PCB-10042 and 71PCB-0052 are opened.

3) For LOCA, scenario the 125vdc emergency lighting will be powered by the EDG once the EDGs are loaded on the bus.
This is consistent with FSAR Section 8.7. For SBO Circuit breakers at Battery Control Board B will be placed in OFF
commencing within 30 minutes of the station blackout per AOP-49 "Station Blackout".
71 LPEEBDCI and 71LPEABDC2 will be ON for the 4 hour of SBO event.

4) SRVs will be used during SBO for pressure control.

5) All 4kV breakers supplying power to a non-safety related buses remain open until off-site power is restored. In
accordance with JAF licensing basis, the charger capability will be lost for two hours for the LOCA. Offsite and onsite
power will be lost for four hours during the SBO event.

6) - All non safety related 4kV breakers, except modified by notes on table, trip on bus undervoltage after about 3
seconds time delay. The time delay is built into the undervoltage control circuitry

7) The trip current for the 4kV breakers has been obtained from GE specification for Metal Clad Switchgear Contract
AP-I Section XVI Item 6.

8) Appendix 8 has the 4.16kv breaker spring charging motor current ratings. The old model spring charging motor has
an inrush of approximately 68 amps and running current of 13amps. The new model spring charging motor has an inrush
of approximately 60 amps and running current of 14 amps. Therefore, use 68 amps for inrush and 14 amps for running to
envelop both models. It should be noted that informational testing on an old model spring charging motor showed the
actual inrush to be less than 68 amps (-50amps). The duration of closing the 4 KV Breakers is shown as maximum 4
seconds in Appendix 8 (informational testing showed approximately 3.25 seconds). During an actual event the voltage to
the spring charging motor is reduced, therefore, an additional 25% duration will be added to yield a 5 second duration for
closing (including spring charging).

9) The load for various panels and relay logics is obtained from the referenced drawings by adding all component
loads (except when it was known exactly which relays would actuate).

10) A series of 125V DC Station Battery and Charger weekly surveillance tests from 6/20/96 through 6/15/00 (see
Appendix 13) indicate that the continuous control load is not greater than 30A. Conservatively, to bound the actual
operating conditions and to account for meter reading inaccuracies, a continuous control load of 40 Amps will be used in
this calculation. A separate line item has been added to 71BCB-2B to show the continuous control load. Where
continuous control data for individual circuits is shown, this value is subtracted from the line item on 71BCB-2B within
the calculation. The value of continuous control load, where it was separated from the load listed on 7IBCB-2B, was
obtained from associated ESK's and vendor manuals.
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PANEL 71BCB-ZB

LOCA w/ LOBC SBO
Compt Load Load Start Stop p Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.. [ Description Time Time Time | Time Current (A) Current (A Voltge Rating Type Cat.

A02 7ILPEEBDCI Emerg Lighting Panel 0. I sec 7.2 sec. 0.1 sec 240 min N/A 26.33 120 3159 Resistance II/II FE-IAH I
A03 7ILPEHBI Emerg Lighting Panel 0.1 sec 7.2 sec. 0.1 sec 30 min N/A 9.45 120 1134 Resistance IIAIII FE-IAH 2
A04 Panel 71DC-B4 Emer Diesel Gen Dist Cabinet (See details on Sheet 71DC-B4) I FE-IAH
A05 7ILPEADC2 Emerg Lighting Panel 0.1 sec 7.2 sec. 0.1 sec 240min I N/A | 36.41 120 4369 TResistance II/II FE-IAH 3
A06 Panel 71DC-B5 Relay Room Dist Cabinet (See details on Sheet 71DC-B5) II/III FE-IAX
A07 7ILPERDC3 Emerg Lighting Panel 0.1 sec 7.2 sec. 0.1 sec 30minm N/A 8.24 120 989 Resistance 11/111I FE-IAH 4
AOS 7ILPERW 1/25ASP- Emerg Lighting Panel/AS Pnl 0.1 sec 7.2 sec. 0.1 sec 30mi N/A 11.22 120 1347 Resistane II/III & FE-IAH 5
B02 Panel 7IDC-B3 Relay Room Dist Cabinet (See details on Sheet 71DC-B3) I FE-IAN
B03 Panel 71DC-B2 Relay Room Dist Cabinet (See details on Sheet 7IDC.B2) I FE-IAL
B04 Panel 71DC-BI Relay Room Dist Cabinet (See details on Sheet 71DC-B1) 11/111 FE-IAK
B05 7IBMCC-4 RB Motor Control Center (See details on Sheet 71BMCC-4) I FE-IAJ
B06 7iL16 600V SWGR Emer Bus 11600 (See details on Sheet 71L16) I FE-IAJ
C01 7IBMCC-2 RB Motor Control Center (See details on Sheet 7IBMCC-2) I FE-IAJ
C02 31P-7B(M) RFPT Emerg Oil Pump Inrush 15 sec 17 sec 17sec 19 sec [ 146.38 N/A | 125 | N/A lResistance IT/Il ESK-III 6

RFPT Emerg Oil Pump F.L. 17 sec | 120 min 19 sec 30 min N/A 59.38 125 7423 VA
RFPTEmerg Oil Pump Cntl 15 sec | 120 min | 17sec 30 min N/A 1.29 125 161 Resistanc 11/III

. Continuous Control 0 sec | 120 min 0 sec 240 min | N/A 0.21 125 | Resistance N/A
DO 711BMCC-6 RB Motor Control Center (See details on Sheet 711BMCC-6) I I FE-IAJ
D02 94P-2(M) Emerg Bearing Oil Pump Inrush N/A J N/A 2 min & 30 sec 2 min & 33.5 secl 592.18 N/A 125 N/A Resistance 11/ll ESK- IA 7

Emerg Bearing Oil Pump F.L. N/A | N/A 2 min & 33.5 sec| 30 min N/A 172.1 125 21514 VA
Emerg Bearing Oil Pump Cntl N/A | N/A 2 min & 30 sec 30 min N/A 1.5 125 192 Resistanc I1/III
Continuous Control 0 sec 1 120 min C 1 sec 1 240 min N/A 0.17 125 1 Resistanc N/A

N/A Continuous Control Continuous Control Loads 0 sec | 120 mmin 0 sec 240 min | N/A 40 132 5280 Resistanc N/A
NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 3
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PANEL 71BCB-2B (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

I) Loading data forthis panel was obtained from WR-02-00135-00. Additional load of 200watts forlights thatwere potentially noton duringthe current readings. These lightswere
identified in performance of ST-1616 dated I 1/01/02. Wattage for lights which were either off or inaccessible was obtained from the FE series lighting drawings.
The total load is 12OVDC x 26.2 Amps / 127.5 VDC + 200 Waits / 12OVDC = 26.33 Amps total.

2) Loading data for this panel was obtained from WR-02-00136-00. All lights were verified to be on.
The total load is 120VDC x 10.3 Amps / 130.8 VDC = 9.45 Amps total.

3) Loading data for this panel was obtained from WR-02-00134-00. Additional load of 2850 watts for lights that were potentially not on during the current readings. These lights were
identified in performance of ST-16.6 dated 11/01/02. Wattage for lights which were either off or inaccessible was obtained from the FE series lighting drawings.
The total load is 12OVDC x 13.8 Amps / 130.8 VDC+ 2850 Watts /120VDC = 36.41 Amps total. I

4) Loading data for this panel was obtained from WR-02-00139-00. Additional load of 100 watts for lights that were potentially not on during the current readings. These lights were
identified in performance of ST-16J6 dated 11/01/02. Wattage for lights which were either off or inaccessible was obtained from the FE series lighting drawings.
The total load is I20VDC x 8.0 Amps / 129.6 VDC + 100 Watts /120VDC = 8.2 Amps total.

5) Loading data for this panel was obtained from WR-02-00140-00. All lights were verified to be on.
The total load is 12OVDC x 12.1 Amps / 129.4 VDC = 11.22 Amps total.

6) The full load current for this motor was obtained from the motor nameplate (see Appendix 8). The starter for this motor is a RVNR type
and the starting current of this motor is calculated in Appendix 14. Appendix 14 provides technical justification inrush duration (2 seconds).
Pump No. 3 1P-7B Timing Sequence Justification: The pump starts on low lube oil pressure (31 PS-6B closes on lube oil pressure to
bearings <36psig), following turbine trip. For LOCA, based on engineering judgement and discussions with turbine
engineers, the pump will start after 15 seconds due to turbine coast down time. With a LOCA, steam
is lost to the turbine rapidly and the pump will load the turbine down. During this time the shaft driven pump will maintain pressure which
is considered to be 15 seconds. During an SBO this pump is not considered to start until after at least 17 seconds (because MSIVs stay open longer).

The additional 2 seconds is due to the MSIVs staying open for at least 2 seconds because the MSIVs don't get a closure signal until after power is lost from RPS.
Circuit breakers at Battery Control Board B will be placed in OFF within 30 minutes of the station blackout per AOP-49 "Station Blackout".
During LOCA/LOBC this load is considered energized for the entire duration of LOCA.

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 4
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PANEL 71BCB-2B (Cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)

7) The full load current for this motor was obtained from the motor nameplate (see Appendix 8).
The starter for this motor is a RVNR type and the starting current of this motor is obtained from TIL-914 see Apendix 14.
Appendix 14 provides technical justification inrush duration (3.5 seconds).
Pump No. 94P-2 Timing Sequence Justification:
94P-2(M) will not operate during a LOCA/LOOP scenario. By design, the Main Turbine Turning Gear Lube Oil Pump 94P-I will provide sufficient turning gear oil pressure to the turning gear
and header oil to prevent the Emergency Bearing Oil Pump from automatically starting.
See ESK-1 IA and ESK-6BA for schematics for 94P-2(M) and 94P-I(M).
The setpoint for 94PS-2A is 197PSIO (auto start for 94P-I), for 94PS-3 is 187PSIO, for 94PS-201 is 17PSIG (reset of 22PSIG), and for 94PS-4 is 17PSIO (reset of 22PSIO).
94PS-3, 94PS-4 and 94PS-201 are in the auto start circuit for 94P-2(M). 94P-I(M) starts when turbine header pressure is approximately 197PSI during coastdown of the main turbine after a turbine trip.
Upon starting the turning gear oil pump 94P- I, sufficient turning gear oil discharge pressure will be available to reset 94PS-4 prior to 94PS-3 reaching the trip setpoint of 187PSIO
(which would auto start the EBOP). (maximum II seconds).
The time for header pressure to drop from 197PS10 to 187PSIG would exceed the time ittakes for turning gear oil pressure to reset 94PS-4. It takes I to 1-1/2 hours to coast down from 1800RPM
to ORPM during a normal shutdown.
Normal operating header pressure is between 240 and 255PS10. Assuming a I hour coast down and a 24OPSIG operating pressure, pressure would reduce approximately 4PSIG per minute.
Therefore, during a normal shutdown it would take approximately 2.5 minutes to drop from 197PSIO to 187PSIG.
During a LOCA w/LOOP this would be considerably faster because of loss of Circulating Water Pumps. However, even if this were reduced in half, there would still be considerable time
to reset 94PS-4 prior to tripping 94PS-3 (@187PSIG). Additionally, during coastdown, once the pressure in the main header reduced to approximately turning gear oil pump discharge pressure

(-3OPSIO at turbine centerline), the turning gear oil pump will provide sufficient pressure to prevent 94PS-201 from initiating an EBOP autostart.
It should also be noted that the turning gear oil pump is fed from MCC-262 (10600 Bus) and would only be lost momentarily during EDO starting

During SBO, starting of 94P-2 would occur due to loss of 10600 bus (i.e. no power to the turning gear oil pump 94P-I). However, since the vacuum breakers are opened during AOP-49,
the main turbine will come to a rapid stop shortly after the condenser vacuum is lost. The simulator shows that the pump will start between approximately 2.5 and 3 minutes. This is considered
reasonable based on engineering judgement. The duty cycles uses 2.5 minutes because it removes more amphours from the battery.

Circuit breakers at Battery Control Board B will be placed in OFF within 30 minutes of the station blackout per AOP-49 'Station Blackout".
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PANEL 71DC-B1

LOCA w/LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
N. I.D. Description Time IrTme Time Time Current (A) Current (A) Voltage (V) Rating Type Cat

If[ 717T-2 RSS Transf BU Prot 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance I/ ESK-8CE I
2 7I T-3 RSS Transf BU Prot 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 1/ ESK-8CF -

3 IUPRN06 Gen. & Transf. Prim. Protect. 0.1 6sc I min 0.1 sec 0.2 sec N/A 5.15 125 N/A Resistance 1/ ESK-8CC 2
4 Panel 71 RU-2 Exciter Prot. Diff IEXCN06 0 sec 120 min O sec 240 min N/A N/A N/A N/A Resistance 11/111 ESK-8DD -

S FITZ #3 Line 115kV Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance f/i ESK-8FC -

6 71RU-3 System BU Prot. Osec 120 min O sec 240 min N/A N/A N/A N/A Resistance Il/lll ESK-8CD I
7 IZLCN04 115kV Bus Diff & Bkr Failure 3 sec 3.1 sec 3 sec 3.1 sec N/A 5.5 125 691 Resistance _/ ESK-8FM 3

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.10 125 Resistance N/A
8 71 BRK- 10022 115kV Swyd Bkr Trip Ckt N/A N/A N/A N/A N/A N/A N/A N/A Resistance 1/111 ESK-8FN I
9 71 BRK-10012 115kV Swyd Bkr Trip Coil #2 N/A N/A N/A N/A N/A N/A N/A N/A Resistance l/ll ESK-8FH I

10 71EDSC-10017 (M 115kV Bus Tie Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance Il/HII ESK-8FK 1
II I YL2NO7 345kV Bkr 10042 Backup Trip 0.1 sec I min N/A N/A N/A 0.34 125 N/A Resistance I/ ESK-8EF 4

Continuous Control I min 120 min 0 sec 240 min N/A 0.16 125 Resistance N/A
12 FITZ #4 115kV Prot Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/H ESK-8FF I
13 71EDSC-10025 71T-2 High Side Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance TI/I ESK-8FL I
14 71MOD-10051 345kV Bkr Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance Il/HI ESK-8EP I
15 71 PCB-1 0042 345kV Bki Trip Coil #2 0.1 sec I min N/A N/A 15 N/A 125 N/A Resistance 1/ ESK-8EC 4

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.03 125 Resistance N/A
16 71 MOD-10053 345kV Bkr Disconnect 0.1 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance IL/_1 ESK-8EP I
17 71PCB-10052 345kV Bkr Trip Coil #2 0.1 sec I min __N/A N/A IS N/A 125 N/A Resistance IT/HI ESK-8EK 4

. Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.03 125 N/A Resistance N/A
18 IYLIN07 345kV Bkr 10052 Backup Trip 0.I sec I min N/A N/A N/A 0.22 125 N/A Resistance 111111 ESK-8EN 4

Continuous Control I min 120 min 0 sec '240 min N/A 0.16 125 Resistance N/A
19 71MOD-10031 345kV Disc. Switch Open Coil 0.2 sec I min 0.3 sec I min 1.71 N/A 125 N/A Resistance I/Ill ESK-8EW 5

345kV Disc. Switch Motor Inrus 0.21 sec 1.21 sec 0.31sec 1.31 sec 12 N/A 125 N/A Resistance
345kV Disc. Switch Motor F.L. 1.21 sec I min 1.31 sec I min N/A 3.5 125 438 VA
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.08 125 N/A Resistance

20 71 MOD-I 0001 71 T-4 & NSS Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 111111 ESK-8CM I
21 Panel 71 RL-2 Lighthouse Hill #3 SEC Relaying 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance I1/I1l ESK-8FD I
22 Panel 71 RH-9 Direct Comparison 0 sec 120 min O sec 240 min N/A: N/A N/A N/A Resistance 11/111 ESK-8EL I
23 Panel 71 RL-5 Receptacle 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance IT/ll N/A I
24 Panel 71RL-4 DC Test Pole sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance ILI1 N/A

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 6
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PANEL 71DC-B1 (C-nt'd)

NOTES (Timing Sequence and Individual Load Current Justifications)

I) This load is not operating during LOCA and/or SBO and considered as part of the continuous control load. For constant load requirements see Panel 71BCB-213

2) It is anticipated that the anti motoring circuit will be initiated as soon as all turbine stop valves and all intercept control valves or all intermediate stop valves are closed.
(see also Appendix 11). This is considered a random load for LOCA which will initiate between 0.1 seconds and 1 minute of the event.
For SBO the anti-motoring logic will pickup immediately due the turbine trip (which causes all Stop & Intercept valves to close). Therefore, this load will occur at 0.1 seconds for S10.
This circuit includes (1) 2-lUPRN05 (RPM) relay and (2) 86-1UPRNO6, 86X -IUPRN06 (2 HEA ,23ohms each) relays in parallel and (2) 94-IUPRNO6 and 94A-IUPRNO6
(HLA relay, 3650Ohms each) and 75 ohm resistor in series.

3) After 3 seconds of sustained undervoltage on the 115 KV bus, an 86LB1-IZLCN04 lockout relay is energized to trip selected loads.
Continuous Control includes both 27-IZLCN04 & 2LB-IZLCN04

4) The primary protection on this breaker will trip the breaker in the first minute of the event.

Breaker primary protection control circuits for 52-10042 and 52-10052 are powerd from Battery A. Therefore, breaker failure circuits are assumed not energized if Battery A
power is available. During SBO event we do not assume this failure. Therefore alternate trip circuits need not be energized.
However, for LOCA/LOOP scenarios applying single failure criteria the Battery A as assumed failed. Then, Battery B will provide the control power to alternate trip circuit
(trip coil # 2) via solid state breaker failure logic circuits.

5) 71MOD-10031 will open when both breakers 51-10042 and 52-10052 are tripped. Open the Disconnect switch time for the Battery degraded voltage
would be anticipated for less than I minute.
This is based on actual field experience in viewing opening and closing.

. 4
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PANEL 71DC-B2

LOCA wlLOBC SBO 0

Compt| Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
No. I.D. Description Trme | Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat 1

ICICB04 RCIC Relay Logic 0 sec 120 min 0 sec 240 min| N/A 0.30 125 37.5 Resistance I 1.61-153 1
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.07 125 N/A Resistance N/A

IADSB0I ADS System Pwr Logic 0.1 sec 120 min N/A N/A N/A 0.51 125 63.2 Resistance I 1.83-38 2, 3, 5
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.05 125 N/A Resistance N/A

. __ 6 ADS SOV Load 2 min 60 min. N/A N/A N/A 7.68 125 960 Resistance 1 3,6
02SOV-71EI ADS Auto Pilot SOV' 2 min 60 min. N/A N/A N/A 1.17 125 145.7 Resistance 1 3, 6

. Continuous Control 0 sec 120 min 0 sec 240 min N/A 2.53 125 N/A Resistance N/A
IRHRB33 RIR Channel B Logic O sec 120 min N/A N/A N/A 3.05 125 381 Resistance I 1.65-121 2, 3

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.13 125 N/A Resistance N/A
IADSB02 ADS Low Water Level Logic 0.1 sec 120 min N/A N/A N/A 0.14 125 17 Resistance I 1.83-38 2, 5

. N/A N/A 0.1 sec 240 min N/A 0.07 125 9 Resistance
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.03 125 N/A Resistance N/A

2 03SOV-140B Syst & Back-Up Scram Intlk 0.1 sec 120 min 0.1 sec 240 min N/A 0.22 125 N/A Resistance I 1.67-91 2
3 LOTC4 600V SWGR Test Cabinet N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/111 N/A 8
4 Panel 09-42 Main Steam Isol Valves 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance I 1.70-108 7
5 ICSPBIO Core Spray Chnl B Logic 0 sec 120 min N/A N/A N/A 1.24 125 N/A Resistance I 1.64-30 2, 3

Continuous Control . 0sec 120 min 0 sec 240 min N/A 0.03 132 N/A Resistance N/A
6 I HPIB24 HPCI Relay Logic (Panel 09-39) 0 sec 120 min 0 sec 240 min N/A 1.54 125 193 Resistance I 1.61-141 1

Contiiuous Control 0 sec 120 min 0 sec 240 min N/A 0.37 132 N/A Resistance N/A
23SOV-102 HPCI Remote Trip Sol Va. 0.1 sec 120 min 0.1 sec 240 min N/A 0.08 120 10 Resistance 1 1.61-143

7 RFPT 31 FPD-5B Mtr Speed Chgr & Gear Unit 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance 11/111 ESK-9AE 4
8 RFPT 31FPD-5B Test and Low Vac Reset N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-9AB 4
9 RFPT 31FPD-5B Turbine Trip and Reset 0.1 sec 120 min. 0.1 sec 240 min N/A 0.97 125 N/A Resistance 11/111 ESK-9AA 9

ontinuous Control O sec 120 min O sec 240 min N/A 0.17 132 N/A Resistance N/A
10 Panel 09-3 Position Indicators 0 sec 120 min 0 sec 240 min N/A 0.21 125 27 Resistance II/III 1.61-141

Continuous Control N/A N/A N/A N/A N/A 0.21 125 27 Resistance
231NV-79 HPCI Inst Pwr Inverter Pnl 09-3 0 sec 120 min 0 sec 240 min N/A 1.26 125 157 VA I 1, 14

ontinuous Control N/A N/A N/A N/A N/A 1.12 125 140 VA
23TU-3-12 HPCI Turbine Speed Pwr Supply 0 sec 120 min 0 sec 240 min N/A 0.32 125 40 VA I I, 14

ontinuous Control N/A N/A N/A N/A N/A 0.29 125 37 VA
23S0V-53, -54 HPCI Steam Supply Trap & Exh VA's 0.1 sec 120 min 0.1 sec 240 min N/A 0.28 125 34.8 Resistance I 1
NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 9
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PANEL 71DC-B2 (Cont'd)

LOCA w/ LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing NotesNo. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat

II 02-184P-3B(M) RWR MG Set B Emerg.Oil Pmp Inrush 6 sec 7 sec 6 sec 7 sec 28.1 125 Resistance II/III ESK- IlCi 10
RWR MG Set B Emerg.Oil Pmp F.L. 7 sec 120 min 7 sec 30 min 8.02 125 1003 VA
RWRMG SetB Emerg.Oil Pmp Cntl 6 sec 120 min 6 sec 30 min 2.1 0.43 125 54 Resistance
Continuous Control 0 sec 120 min O sec 240 min N/A 0.09 132 N/A Resistance

12 02-184-IB(BKR) Reac Recir M/G Set B Trip 17 sGc 18 sec 17 sec 18 sec 2.02 N/A 125 N/A Resistance / 1.62-150 12
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.09 125

13 02-184-IA(BKR) Reac Recir M/G Set A Alt Trip 17 sac 18 sec N/A N/A 2.02 N/A 125 N/A Resistance lI/ll 1.62-150 13
Continuous Control 0 sec 120 min O sec 240 min N/A 0.09 125 _

14 Panel 09-21 13INV-801B Steam Leak Dot Sys o sec 120 min N/A N/A N/A 0.58 125 72.4 VA 1 1.85-12 15_ Continuous Control Osec 120 min O sec 240 min N/A 0.53 125 65.8 VA
15 Fire Prot Pnl Fire Prot PnA C02 Sys Ann 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M ESK-1 D1 416 02-3V/V-613D ATTS Cabinet Pwr Supply Converter O sec 7.2 sec N/A N/A N/A 4.21 125 527 VA I 1.60-16 16N/A N/A 0 sec 240 min N/A 3.83 125 479 VA

. Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.34 125 42 VA N/A
17 71T-IB Main Transf IB Ann Ckt 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/III 1.21-20 418 76DS-4 Fire Prot. C02 System Osec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M 1.81-108 4
19 Spare
20 Spare
21 i7EMRP Start-Up Transient Test Sys 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance |I/III SKE-441sh. 822 Panel 09-75 RB CCW Cont Isol Valves loads O sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance I ESK-6KT Ii23 23E/S-200B Foxboro Inst Pwr Supply O sec 7.2 sec ;0 sec 240 min N/A 3.52 125 440 VA I FE-3SB 17

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.002 125 0.25 VA N/A
24 71IINV-IB 27 MAP PnI -Inst INV Loads. O sec 7.2 sec O sec 240 min N/A 5.97 125 746 VA 1 1.49-164 18__ _ _ Continuous Control O sec 120 min 0 sec 240 min N/A 0 125 N/A VA N/A!NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 9
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PANEL 71DC-B2 (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)
1) For conservatism all relays are considered energized for the entire duration of LOCA and SBO. For RCIC logic all relays and indicating lights were included in the loading.
2) This load is considered energized for the entire duration of LOCA. RHR and Core Spray channel 'B" logic circuit loading conservatively included all relays and indicating lights whether

logically energized during the event or not

3) This load is considered de-energized for the entire duration of SBO
4) This load is not operating during LOCA and/or SBO and considered as part of the continuous control load. For continuous load requirements see Panel 71BCB-2B

5) Some of the ADS logic relays energize at the start of LOCA. Others energize after either on ECCS pump is running or after 120 seconds.
For conservatism this calculations includes all ADS logic relays from on-set of LOCA (at 0.1 seconds).
The load for ADS relay logics is obtained from the referenced drawings by adding all component loads. For circuit I ADSB02 4 HGA relays are energized for the entire duration of
LOCA. For circuit lADSBO2 2 HGA relays are energized during SBO. Although one of the 2 relays is only energized when reactor level is below "Lo" (confirmatory level for ADS),

for simplicity this relay will remain energized for the entire SBO event

6) This load is energized for the first 60 minutes of LOCA per Safety Evaluation JAF-SE-96-016 Rev.2
All seven ADS valves open on lo-lo-lo Rx level. The load for SRV's is obtained from the referenced drawings by adding all component loads.

7) The circuitry for the MSIV's is normally energized. Isolation is achieved by deenergizing the solenoid valves.
The total load is (2 x 7.8W/I 25VDC + 9 x 42/1 000 Amp + 4 x 8.7W/I 25VDC = 0.76 Amps total. Although this load is expected to deenergize after about 0.5 seconds
per FSAR section 14.6.1 .3.3.c due to reaching lo-lo-lo rx level, (for SIO MSIVs will stay energized until the RPS mg set undervoltage is reached, >2 seconds), conservatively this load is
included for the duration of LOCA and SBO as continuous control.

8) "Testing Related" loads are not operating during accident scenarios including SBO.
9) This circuit includes 74-lRFPBO5 relay (0.125 Amps holding), Green Ind. Light (42 mA) and Reactor Feed Pump Tirbine Trip SOV (125 V DC, 100 Watt).

The total load is (0.125 A + 42/1000 Amp + I OOW/25VDC = 0.965 Amps total.

10) The full load current for this motor was obtained from the JAF Electric Motor Data Sheets and/or further confirmed via a telecon with the motor
manufacturer (See Appendix 8). The starting current of these motors was assumed conservatively to be with duration of I sec.
The starter for this motor is a RVNR type and the starting current of this Wnutor is obtained from Appendix 14.
02-184P-3B starts on low pressure after a six second time delay (see ESK-1 ICA). This pump is not a shaft oil driven pump (M-G set). See ESK-1 I CA and GE instruction
Manual GEK-16631 pgs. 2-23 & 24 (this is the original GE Operation and Maintenance Instruction Manual suppjied with the plant from GE). Procedure No. AOP-49 "Station
Blackout" requires commencing to shed this load at 30 minutes after SBO initiation.

I 1) These valves are manually operated, and considered not operating for entire duration of a LOCA and SBO.

12) Reactor Recirculation MIG Set A Breaker Generator Field trips approximately 17 seconds after loss of AC power (see OP-27).
This circuit includes I HGA relay ( 4.8 Watts), 2 Red Ind. Light ( 2x 42 mA) and Reactor Recirc M/G Set AKF-2-25 Breaker (1.9 Amps triping).
The total load is (4.8 Watts/125 VDC + 2 x 42/1000 Amp + 1.9 Amps = 2.02 Amps total.

13) Assume battery A failed for LOCA. Battery B will provide the breaker control power
This circuit includes 1 HGA relay ( 4.8 Watts), 2 Red Ind. Light ( 2x 42 mA) and Reactor Recirc M/G Set AKF-2-25 Breaker (1.9 Amps triping).
The total load is (4.8 Watts/125 VDC + 2 x 42/1000 Amp + 1.9 Amps = 2.02 Amps total.

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 10
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PANEL 71DC-B2 (Cont'd)

NOTES (Timing Sequence and Individual Load Current Justifications)

14) Loading and Continuous Control data for the 23TU-3-12 Lambda Model JWS-150-48/A was obtained from WR-99-06438-00. For conservatism the measured load was
increased by 10%. Loading for 231NV-79 was obtained from WR-01-10999-00 which included both standby and running measurements. The maximum load was during running.

For conservatism the running load of 143watts was increased by 10% to 157watts.

15) Loading and Continuous Control data for the 13INV-801B Topaz Model 125-GW-1 25-60 was obtained from WR-02-00664- 00. Data was increased by 10%
16) This load will be energized by the battery until AC power is restored. That is in 7.2 sec in LOCA and 240 min in SBO

Loading for LOCA is based on 27 MTU's (@260mA each), 9 STU's (@75mA each) and 24 Agastat EGP trip relays (@ 250mA each). The basis for 24 trip relays conservatively assumed
all Division 2 ATTS trip relays energize except the high temperature trip relays (i.e. those with RTD inputs). Since we are already assuming a station battery as the single failure, one.
of these circuits energized would require an additional single failure. The loading for the MTU's and STU's is from G080-0207. The loading (6watts @24VDC) for the Agastat EGP relays
from A348-C008. Based on telephone memorandum in Appendix 8, this power supply conservatively assumes a 65% efficiency. Therefore, the load is 527 watts (25xl3.695/0.65).
The efficiency is based on sound engineering judgement and the telephone memorandum with Datametrics in Appendix 8 .
For SBO only 19 Agastat relays were considered tripped (or potentially tripped). The 5 eliminated were for Rx Lo-Lo-lo, Hi drewell pressure and RCIC steam line break.
Therefore, the load is 479 watts (25xl2.445/0.65).
Continuous Control data for the 02-3V/V-0613D ATTS Power Supply Volt Converter obtained from WR-02-00166-00

17) The Monitoring and Analyzing panel (27MAP) contains both AC and DC instrument loads. The normal supply via MCC-262 & MCC-263.
The DC loads are provided with battery backup power from circuit 23.
The AC loads are provided with battery back-up via DC to AC Inverter Panel 71INV-IB, which is fed from circuit 24.
Upon loss of offsite power, the supply for these loads will be provided by the Station Battery until the emergency
diesel generator start sequence is completed and power is restored to the 600 V emergency buses. As per Table 8.6-Iof JAFNPP FSAR.
This will take approximately 7.2 seconds. However, it should be noted that for SBO scenario, these loads will be considered for the entire 4 hour duty cycle.

Maximum power consumption for 23E/S-200B is 510 watts per F180-1569. Our Foxboro rack for Torus Bulk Water Temperature monitoring contains 2 nest with 11 slots each. 2 ofthe
slots have dummy modules and 2 slots contain modules which are spare. The spare modules require a trickle current for the internal logic circuits. The 2 spare modules is (at most)
equivilent to one slot being loaded. Therefore, there are a total of 3 dumtfiyimodules out of 22. The calculated power consumption will be (I 9/22)x5lOwatts = 441watts. Conversation
with Bob Davis of Foxboro (866-746-6477) concurred that this is a conservative approach to determining the load on the 2AX-BB4 battery backup module. Bob also indicated that
the power supply is capable of "riding thru" momentary dips in supply voltage during motor starting (primarily due to the capacitors on the output xfmr - 100microfarad).
Continuous Control data for the 23E/S-200B Foxboro Model N-2ARPS05-A6+BB4 was obtained from WR-01 -13842-00.

18) The load during an SBO or LOCA (when AC power is unavailable) is 187VA. The load consists of 21 ET-16 lights and 75VA for chart recorder (I6-1TR-1 31B) drive motor power.
The solenoid valves are isolated on reactor lo level (scram setpoint). Based on tech manual H999-0089 the unit is least efficient at full voltage (I4OVDC input) which is 82.4%
(3.00KW output/3.64KW input). The no load demand is 0.532kw. The efficiency excluding no load is (3.00KW/(3.64KW-0.532KW))x100% = 96.5%. Excluding no load
demand, the required input to yield 0.187KW is 0.187KW/0.965 = 0.1 94KW. The total efficiency at 0.187KW output is: (0.187KW/(0.194KW + 0.532KW))xlOO% = 26%.

Therefore, the load on this circuit is 726W.
There is no current value for Continuous Control for the 7IINV-IB Inverter. See WNR-01-13843-00

19) It is unknown if or when the condesate drain pot valves (23AOV-53 & 54) will open. Therefore, conservatively, they will be considered a load for the entire LOCA & SBO duty cycles.
The remaining AOVs do not cycle because 23MOV-14 remains open.
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PANEL 71DC-B3

LOCA w/LOBC | _ SBO130
Compt Load Load Start Stop Start Stop Rated Inmush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time rime Time Current (A) Current (A) Voltage (V) Rating Type Cat.
I IESWBO4 ESW Lockout Matrix Inrush 2 sec 4.4 sec 2 sec 4.4 sec 2.9 N/A 120 Resistance I ESK. I IAC I

ESW Lockout Matrix 4.4 sec 120 min 4.4 sec 240 min N/A 0.46 120 56 Resistance
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.13 125 Resistance N/A

2 38SOV-1 13B Off-Gas SJAE Suct. Isol Valve 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/HI ESK-1 I AA 2
3, 94HSC H2 Stator Cooling Panel 0.1 sec 120 min N/A N/A N/A 0.33 125 N/A Resistance II/IlI 1.11-261 3

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.30 125 Resistance N/A
4 25RK-8-03 Extract Stm Non-Retum Valves 0 sec 120 min 0 sec 240 min N/A 1N/A N/A N/A Resistance I/HI ESK- I AAE 4
S 09-ECCS2-EP SRV Electric Lift Cabinet 0 sec 7.2 sec N/A N/A N/A '0.66 125 41.1 VA I ESK- 11AA 5

Power Supply N/A N/A 0 sec 240 min N/A 1.06 125 90 VA 6
Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.34 125 42 VA

6 Panel O9AR-6B Standby Gas Treat Cont B 0.1 sec 120 min 0. I st sec 240 min 6.58 1.64 125 205 Resistance I ESK-IIAAI 7
Continuous Control 0 sec 120 min O sec 240 min N/A 0.33 125 Resistance N/A

7 Panel 25-17-1 Radwaste Sys Annun Pnl 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance Il/HI FE-3BY 2
S Panel O9AR-4 Vibration Detect Alarm 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance II/HI ESK-1 1 V 2

9 HWC H2 Water Cooling Panel 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance MI/HI 1.11-260 2
10 71RH-7 345kV Tone Cabinet 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance IlIMI ESK-8ES 2
I 76FPRC Fire Prot Relay Cabinet 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M ESK-I I DV 2

12 71RH-8 345kV Transf Trip Cab O sec 120min 0 sec 240 min N/A N/A N/A N/A Resistance IJ/1II ESK-8ES 2
13 38MOV-VB2 Condenser Bkr Vac Valve Inrus N/A N/A 4 min 4 min & I sec 29 N/A 125 Resistance II/III ESK- I1 AB 8

Condenser Bkr Vac Valve F.L. N/A N/A 4 min & I sec 5 min & 27.5 sec N/A 6 125 750 VA
Condenser Bkr Vac Valve Cntt N/A N/A 4 min 5 min & 27.5 sec 0.66 0.66 125 83 Resistance
Continuous Control & Htr 0 sec 120 min O se c 240 min N/A 0.54 125 Resistance

14 71LOTC-6 600V SWGR Test Cab N/A N/A N/A N/A N/A Resistance II/HI FE-IAN 9
15 Spare

16 71RH-8 345kV Transf Trip Cab 0 sec 10 min 0 sec | 240 min N/A N/NA | N/A N/A | Resistance II/III ESK-8ER 2
17 Panel 711H02 4160V SWOR Bus 10200 (See details on Sheet 71H02) IT/II/ FE-IAM
18 Panel 711104 4160V SWGR Bus 10400 (See details on Sheet 71H04) lI1/HI FE-IAM
19 71L34 600VSWGRBus 13400 | (See details on Sheet71L34) Il/HI FE-IAK
20 Panel 42WTP-1 Pretreatment & Make-up Ann 0 sec 1120 min 0 sec 240 min N/A | 125 N/A Resistance IT/I 1.55-74 2
21 71HOTC-2 4160V Bkr Test Cubicles N/A N/A N/A N/A } N/A Resistance I T/ITI 9
22 PanelO09-43 Annunciator Panel | see 120 min | see 240 min | N/A | 18.2 | 125 | 25 | VA | Il/III| 1.51-259 |1

Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.32 125 40 VA N/A
23 Spare
24 71UPS-7 InterposingRelayCabO9IR-1 Osec | 120minm 0 sec 240 min N/A 7.0 125 875 VA Il/III ESK-IOGA 12

Continuous Control |0 sec |120 min 0 sec 240 min N/A 0.22 125 27 VA N/A 13
NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 12
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PANEL 71DC-B3 (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

1) The ESW lockout matrix picks up on loss pressure (i.e. < 4OPSIG) upon loss of AC power to the RBCLC pumps. Based on PTE-96-002 RBC pressure reached
75PSIG between 2 and 3.25 seconds (from normal operating pressure of approximately 120PSIG). The reason for the 1.25 second difference is because there is a 1.25 second difference
between the initiation signal of the event from the SOE log and the Alarm Typer. Therefore, 75PSIG was reached by at least 3.25 seconds into the event. Since the initiation signal for
the ESW lockout matrix is 40PSIG, for simplicity the calculation will use 2 to 4.4 (i.e.an addition 1 seconds to reach 4OPSIG) seconds as the pickup time for the ESW lockout matrix.

2) These loads are part of the continuous control load.
3) LOOP/LOCA and SBO event sequence:

Battery "B" is a alternate feed. For LOCA assume Battery "A" is failed
Loss of AC Stator Water Cooling pump due to loss of AC power creates low pump discharge pressure (94PS-63-P60A) and low cooing water flow (YFL-1, 63-P82, 63-P79).

These switches actuate the relays;
T=0 seconds 63-X82, 62-C5, 62-C1, 63-C57, 74-XI5 and 74-C60
T=10 seconds 63-X13
Ref. 1.1 1-261, GE Generator instruction manual drawing 234R547, Fig 33-1

4) This load is normaly energized during the normal plant operation.
5) The loading for LOCA includes 2 MTYs (@260mA each), 4 STUs (@75mA each), 1 6watt Agastat EGP relay, and I ET-16 indicating light (@42.5mA). This yields

I 12.5mA @24VDC (26.7watts).Since the power supply is lightly loaded, use 65% efficiency (verses the puplished 80%). Published Lamda literature indicates 65% is typical for a lightly
loaded JWS-150 power supply (similar to JWS-300). Therefore the load on the station battery will be 41.1 watts @ 125VDC during LOCA. No SRVs are actuated by the electric lift circuit

during a LOCA. Continuous control data was obtained from WR-02-00166-00
6) This calculation only requires 2 SRVs electrically lifting for SBO (see Appendix 12).The loading for SBO includes 2 MTIJs (@26OmA each),4 STUs (@75mA each), I ET-16 indicating

light (@42.5mA), 5 6Watt/24vdc Agastat EGP relays (@ 25OmA each) and 2 6watt/125vdc Agastat EGP relays. This yields 2112.5mA @24VDC (50.7watts).
Since the power supply is lightly loaded, use 65% efficiency (verses the puplished 80%). Published Lamda literature indicates 65% is typical for a lightly loaded JWS-150 power
supply (similar to JWS-300). Therefore, the load on the station battery will be 90watts @ 125VDC during SBO. Continuous control data was obtained from WR-02-00166-00

7) All loads on this circuit are conservatively considered energized for the duration of LOCA and SBO. This breaker feeds II CR2810 relays ( Inrush 0.641 Amps & holding
0.125 Amps ohms), one Agastat E7014PF (8 watts), 9 Struthers Dunn relays (2.5 watts each).

8) Both the FLA. and LRC for these motor was obtained from Appendix 8. 6
Open stroke time for the Battery degraded voltage (79.52 sec + 10% = 87.5 sec) was obtaited from BWR Owners Group DC Motor Performance methodology NEDC-32958 Rev. 0
Values of loading are based on comparableltypical loading for a size I DC starter (IC28001607). Per appendix 8 this contactor has a 1050 ohm coil. Additionally,
during opening, for conservatism, all 6 indicating lights are included in the loading to simulate valve in mid stroke. I CR2800 contactor,
3 Red Indicating light ( 3 x 42 mA) and 50 Watt 120 V heater. This loading typical for a size I starter.
38 MOV-VB2 is opened after the 2 minute of SBO. This is considered a "random" load between 2 -S minutes. Opening of this valve is placed at the most critical time during that period.
This occurs at 4 minutes when HPCI tripping on rx high level.
This is a "prompt" operator action in AOP-49 "Station Blackout". Per conversation with Operations it is not reasonable to expect an operator to commence opening this valve prior to
2 minute into on SBO.

9) These "Testing Related" loads are not operating during accident scenarios.
10) The load current was obtained from Atometrics Report 15904-1 "Control Room Annunciator Study". A review of the annunciator response shows that at I minute into a

LOCA/LOOP scenario there are 156 NSSS windows (out of 360) and 147 BOP windows (out of 496) lit. This yields 1820watts (.2 amps per wmidow, 5 speakers and 36 interposing
relays all @28VDC). Assuming an efficiency of 80% for the i25vdc to 28vdc converter, this yields 18.2 amps @ 125 VDC. 80% is based on engineering judgement and is considered
conservative for this type of power supply. This assumption needs no further verification. Additionally, this load will be used for SBO even though therc are fewer expected alanns.

11) Continuous Control data for the 09-43 Annunciator Tennination Cabinet obtained from WR-01-1 1888-00
12)This loading conservatively includes 284 interposing relays and 9 et-16 lamps (which consists of almost all loads on this circuit)
1 l) C(onfiulnoui Contml dats for the nsTR-1 Intemnnsing Relav enhinet ohtained from WR-00-04'6o-w4
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PANEL 71DC-B4
LOCA w/LOBC

Compt Load Load Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
No. I.D. Description Time Time Current (A) Current (A) Voltage (V) Rating Type Cat. D

I LOTC2 I600VSWGRTestCab J N/A N/A j N/A N/A J N/A N/A J N/A II/III | FE-IAH 1
2 93FPBD Force Paralleling Cntl Pnl

TBRXI-IEDGBI3 Start Tie Brk Control 1.85 sec 120 min NiA 0.02 130 3 Resistance I ESK-1 BP
TBRX2-1EDGB13 Start Tie Brk Permissive 1.85 sec 120 min N/A 0.02 130 3 Resistance I
TD8M-IEDGBI3 EDGB & DForceParallel 1.90sec 120 min N/A 0.06 125 8 Resistance I
VSRX1-IEDGBI3 EDG B Start Field Flashing 3.52 sec 120 min N/A 0.02 130 3 Resistance I
VSRX2-IEDGBI3 EDG D Start Field Flashing 3.52 sec 120 min N/A 0.02 130 3 Resistance I

GFR-IEDGB13 EDGB & D Field Flashing 3.54 sec 6.54 sec N/A 0.02 130 3 Resistance I
|TD9M-IEDGBI3 EDG B & D Force Parallel 3.54 sec 120 min N/A 0.06 125 8 Resistance I
TD9X- I EDGB13 EDG B & D Force Parallel 6.54 sec 120 min 2.26 0.14 120 17 Resistance I

Continuous Control 0 sec 120 min N/A 0.151 125 19 Resistance __
7 7 1L26 jEmer SWGR Bus 12600 | (See details on Sheet 71L26) | I FE-IAK
8 71H06 Emer SWGR Bus 10600 | (See details on Sheet 71H06) | I | FE-IAM

11 93LCP-B IEDG "B" Ctrl & Ann
KI-IEDGBI2 AutoStart 0.Isec 120min 2.26 0.14 120 N/A Resistance I ESK-IIBK

TBR-IEDGBI2 RemoteStart 1.8sec 1 120min N/A 0.02 130 3 Resistance I
TD6-IEDGBI2 Engine Start Interlock 1.8 sec 120 min N/A 0.06 125 8 Resistance I
.TD7-IEDGBI2 EngineStartRawWtr 1.8sec -120min N/A 0.06 125 8 Resistance I
K4-IEDGBI2 Loss of Gen Field 3.5 secr 120 min N/A 0.02 130 3 Resistance I
FFR-IEDGBI2 Field Flash 3.56sec 120 min 1.47 0.090 125 N/A Resistance I
VSR-IEDGBI2 Volt Speed 3.5 sec 120 min N/A 0.02 130 3 Resistance I
TD5-IEDGBI2 Diesel Fail to Start 0.2 sec 1.75 sec I N/A 0.06 125 8 Resistance I ESK-IIBL

SOV-IB Air Start Right Solenoid 0.2 sec 1.75 sec, N/A | 0.104 125 13 Resistance I 10
'SOV-2B |Air Start Left Solenoid 0.2 sec 1.75 sec N/A 0.104 125 13 Resistance I 10

K2-IEDGBI2 Gov. Booster Pump 0.2 sec 1.75 sec 2.08 0.154 125 N/A Resistance I
ESR40-IEDGB12 40RPMSpeedRelay 0.32sec | 120min 2.36 0.15 125 N/A Resistance I
ESR200-lEDGB12 200 RPM Speed Relay 1.75 sec 120 min 1 2.36 0.15 125 N/A Resistance I
ESR400-lEDGBI2 400 RPM Speed Relay 3.4 sec 120 min 2.36 0.15 125 N/A Resistance I | __ i

C2-IEDGBI2 Fuel Oil PrimePump 0.2sec 120 min 2.08 0.154 125 N/A Resistance I ESK-IIIBM
TDI0-IEDGB12 LossofField 3.52sec 3.58sec N/A 0.06 125 8 Resistance I
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PANEL 71DC-B4(cont'd)

I ~~~LOCA wi'LOBC IIII
Compi Load Load Strstop Rated Inrush NominalI Nominal Normal VA1  Load QA Drawing Notes

No. I.D. Description TeTie Current (A) Current (A) jo tage(V9 Rating Type Cat. ____

1I I 3ECP-B EDG "B" Ctrl & Ann (Contd _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cont'd TDI-IEDGB12 Gov. SolenoidTD 0.2 see 120 mini NIA O.0 125 8 Resistance JI ES.- IIBM L
E EG12RuTueIdctr0.se SW 120min 0.50 IN/A l 120 IN/Al VA I I __ _ 5

93GS-513 EDG "B" Boaster Pmp %Inru 0.3 sec 1.3 sec 40 N/A 115 Resistance I ESK-1 IBM 2,3
EDG 'B"Booster Pip F.L. 1.3 sec 1.75 ser N/A 9 115 1035 VA I ____

93PA4B EDO "B" Fuel Oil Pmp tInusl 0.3 sec, 1.3 sec 6.64 N/A 120 Resistance I ESK-1 IBM 2,3
EDOG"B" Fuel Oil Pmp F.L.. 1.3 sec 120 mini N/A 4.44 120 533 VA

ESS-IEDOB12 Speed Switch 0.32 sec 120 mini N/A 0.04 125 Resistance 1 4
62-IEDGB12 High Circulating Currn 3.58 sec 120 mini N/A 0.06 158 Resistance I

Continuous Control 0 sec 120 min N/A 0.15 125 1 9 Resistance _______

93EGP-Bl Gen "B" Cont Panel _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,EDG"B"FF EDG "B" Field Flash } 3.6 sec 6.6 see N/A 41.14 125 5142 JResistancej I ESK-811E J9
K2/VR-IEDGB25 Auto Field Flash J 3.58 sec 6.6 see N/A 0.14 J 115 16 Resistance J 11.12-41
-TDVR-IEDGB25 IField Shutdown 3.58 sec 6.6 sec N/A 0.06 j 125 8 IResistancel I 111241 1

93P/S-B PSfor EG-M Control J 0 sec 120 mini N/A 0.36 J 125 44.6 j VA j I JESK-8HG j7j
______ Continuous Control J N/A N/A I N/A 0.32 1 125 41 J VA J ____ 81

1 2 9ECP-D [EDG "D" Ctr1 & Ann _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _

KI-IEDGD12 Auto Start 0.1lsee 120min 2.26 0.14 120 N/A Resistance I ESK-IIBQ
TI3R-IEDGD12 Remote Start 1.8 see 120 min N/A 0.02 130 3 Resistance I
TD6-IEDGD12 Engine Start Interlock 1.8 sec 120 min N/A 0.06 125 8 Resistance I
TD7-IEDGDI2 Engine Start Raw Wtr 1.8 sec 120 min N/A 0.06 125 8 Resistance I
K4-IEDGD12 Loss of Gen Field 3.5 sec 120 min N/A 0.02 130 3 Resistance I

FFR-IEDGD12 Field Flash 3.56 sec 120 min 1.41 0.14 125 N/A Resistance I
V9R-1EDGDI2 Volt Speed 3.5 sec 120 min N/A 0.02, 130 3 Resistance I ____

TD5-IEDGDI2 Diesel Fail to Start 0.2 sec 1.75 see N/A 0.06' 125 8 Resistance I ESK-1113R
SOy-C Air Start Right Solenoid -0.2 sec 1.75 sec N/A 0.104 125 13 Resistance I 1 0
SOV-2C Air Start Left Solenoid 0.2 sec 1.75 sec N/A 0.104 125 1 3 Resistance I 10

K2-IEDGDI2 Gov. Booster Pump 0.2 see 1.75 sec, 2.08 0.15 125 N/A Resistance I
ESR40-IEDGD12 40 RPM Speed Relay 0.32 sec 120 mlii 2.36 0.15 125 N/A Resistance I
ESR200-IEDGD12,200 RPM Speed Relay 1.75 see 120 mini 2.36 0.15 125 N/A Resistance I
ESR400-IEDGD121400 RPM Speed Relay 3.4 sec 120 mini 2.36 0.15 125 N/A_ Resistance I ________
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PANEL 71DC-B4'(Cont'd)

LOCA % v/ LOBC __
Compt Load Load Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Tim Time Current (A) Current (A) Voltage (V) Rating Type Cat.
12 93ECP-D EDG "D" Ctrl & Ann (Cont'd)

(Cont'd C2-IEDGD12 Fuel Oil Prime Pump 0.2 sec 120 min 2.08 0.15 125 N/A Resistance I ESK-1IBSTDIO-IEDGD12 Loss of Field 3.52 sec 3.58 sec N/A 0.06 125 8 Resistance I
TDI-lEDGD12 Gov. Solenoid TD 0.2 sec 120 min N/A 0.06 125 8 Resistance I

_ _ETM-IEDGD12 Run Tune Indicator 0.1 se_ 120 min 0.5 N/A 120 N/A VA _ 5
93GS-15D EDG "D" Booster Pump Inrush 0.3 sec 1.3 sec 40 N/A 115 Resistance I ESK-l I BS 2,3

EDG "D" BoosterPumpF.L. 1.3sec 1.75sec N/A 9 115 1035 VA _______

93P-4D EDO "D" Fuel Oil Pmp Inrush 0.3 sec 1.3 sec 6.64 N/A 120 Resistance I ESK-I IBS 2,3
EDG "D" Fuel Oil Pmp F.L. 1.3 sec 120min N/A 4.44 120 533 VA i i i_ I

ESS-IEDGD12 Speed Switch 0.32 sec 120 min N/A 0.04 125 Resistance I 4
62-IEDGD12 High Circulating Current 3.58 sec 120 min N/A 0.06 125 8 Resistance I

Continuous Control 0 sec 0.1 sec N/A 0.15 125 19 Resistance N/A
93EGP-D IGen "D" Cont Panel
I EDG"D"-FF EDG"D" FieldFlash 3.6 sec 6.6sec N/A 41.3 125 5160 Resistance I 2ESK-84E
K2ER-IEDGD25 EAuto Field Flash 3.58sec 6.6 sec N/A 0.14 115 516 Resistance I 1 1.12-41
TDVR-IEDGD25 FieldShutdown 3.58 sec 6.6 sec N/A 0.06 125 8 Resistance I 1.1241 _ _

93P/S-D P/S for EG-M Control 0.1 sec j 120 min I N/A 0.36 125 45.5 VA I ESK-81IG| 7
Continuous Control N/A N/A N/A 0.32 1 125 40.3 VA N/A ___ 8. 403.J
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PANEL 71DC-B4 (Cont'd)
SBO

Comp Load Load Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes
No. I.D. Description Time Time Current (A) Cufat (A) Voltage (V) Rating Type Cat.

I LOTC2 600V SWGR Test Cab N/A N/A NiA N/A NWA N/A N/A Il/Ill FE-IAH I
2 93FPBD EDG B&D Pam Cont Pnl 4.35 sec 240 min N/A 2.66 120 319.1 Resistance I ESK-I IBP

Continuous Control O sec 240 min N/A 0.15 125 19 Resistance N/A
7 7 IL26 Emer SWGR Bus 12600 (See details on Sheet 7 1L26) I FE-IAK
8 71H06 Emer SWGR Bus 10600 (See details on Sheet 71H06) I FE-lAM
II 93ECP-B EDG "B" Ctrl & Ann 2.5 sec 240 min N/A 4.61 120 553 Resistance I ESK-I IBK 6

Continuous Control 0 sec 240 min N/A 0.15 125 19 Resistance N/A 7
93GS-5B EDG "B" Booster Pmp Inrus 2.8 sec 3.8 sec 40 N/A 115 Resistance I ESK-1 IBM 2,3

EDG "B" Booster Pmp F.L. 3.8 sec 4.2 sec N/A 9 115 1035 VA
EDG "B" Booster Pmp Inrus 239 min & 0.3 sec 239 min & 1.3 sec 40 N/A 115 Resistance
EDG"B"BoosterPmpF.L. 239min &1.3sec 239nmin&1.75se N/A 9. 115 1035 VA

93P14B EDG "B" Fuel Oil Pump 2.8 sec 240 min 6.64 4.44 120 533 VA I ESK-I IBM 2,3
93EGP-B EDG "B" Field Flash 6.1 sec 9.1 sec N/A 40.5 125 5063 | Resistance I ESK-8HE 6, 9239 min & 3.6 sec 239 min & 6.6 sec l
93P/S-B P/S for EG-M Control 0 sec 240 min N/A 0.36 125 44.6 VA I ESK-8HF 8

Continuous Control 0.1 sec 120 min N/A 0.32 125 41 Resistance N/A
12 93ECP-D EDG "D" Ctrl & Ann 2.5 sec 240 min N/A 4.61 120 553 Resistance I ESK-1 IBQ 6

Continuous Control 0 sec 240 min N/A 0.15 125 19 Resistance N/A _
93GS-5D EDG "D" Booster Pmp Inrusl 2.8 sec 318 sec 40 N/A 115 Resistance I ESK- I IBS 2,3

EDW "D" Booster Pmp F.L. 3.8 sec 4.2 se N/A 9 115 1035 VA
93P-4D EDG "D" Fuel Oil Pmp Inrus 2.8 sec 3.8 sec 6.64 N/A 120 Resistance I ESK-I I1BS 2,3

EDG "D" Fuel Oil Pmp F.L. 3.8 sec 240 min N/A 4.44 120 533 VA _

93EqP-D EDG "D" Field Flash N/A N/A N/A 40.5 125 5063 Resistance I ESK-811E 6, 9

93P/S-D P/S for EG-M Control 0 sec 240 min N/A 0.36 125 45.5 VA I ESK-811F 8
_ Continuous Control 0.1 sec 240 min N/A 0.32 125 40 VA N/A

'Nu n r,~ kIImmg 3equence anu Inaiviualla LOWa turren, Jusuiicaiions,; cont-d on page 1I /
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PANEL 71DC-B4 (Cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) These loads are not operating during LOCA and SBO.

2) For the LOCA scenario, High Drywell Pressure or Low Low Reactor Water Level signals will start the EDOs without time delay. For the SBO scenario,
sustained undervoltage for more than 2.5 seconds will start the EDGs. EDGs start signals will start the Fuel Oil pumps, the Governor Booster pumps and
and the engine start sequence (Ref. ESK I lBK & ESK-1 IBQ).

3) Both the FLA and LRC for these motors were obtained from Appendix 8.
Pump Nos. 93P-4B & D automatically start on loss of AC power or
low reactor water level and high drywell pressure and continue throughout EDG operation.
Pump Nos. 93GS-5B/D start with EDGs and stop when EDG's start reach 200 rpm

4) For test data on ESS current consumption at 125V DC refer to Appenilix 8. Load with EDG in standby is 39.6mA. At 40RPM the load is 51mA.
At 200RPM the load is 63mA. At 400RPM the load is 74.4mA.

5) The loading basis is in Appendix 8. For conservatism, this load was included for the entire duration for LOCA

6) For the SBO scenario this load is assumed to be energized between 2.5 and 9.7 seconds in the duty cycle as shown on the table. The diesels fail to load on the Bus.
For SBO it is assumed that a single EDG loads on the Bus at minute 239. The load for this circuit represents the maximum load on this circuit during EDG
starting (4.61 amps normally occurs at 200RPM). Since it is unknown during an SBO w/failed EDG when this will occur we placed 4.61 amps on the circuit
for the entire SBO conservatively.

7) Continuous Control data for the 93P/S-B Lambda Model JWS-150-48/A was obtained from WR-01-10535-00. Loading data was increased by 10% for margin & conservatism
8) Continuous Control data for the 93P/S-D Lambda Model JWS-l 50-48/A was obtained from WR-99-06448-00. Loading data was increased by 10% for margin & conservatism

9) The generator field resistance is 0.491ohms (see drawing 1.12-23). The field flashing blocking diode IN3296 has an ohmic value of 5.5 mohms.
The current limiting resistor network is 2.5 ohms. See drawing 1.12-41 and vendor tech manual M20 and M21. All resistances are summarized in Appendix I.

10) These SOV's are rated for l3Watts at 125VDC per Graham White Drawing'712-015 which can be found in Design Change DI-98-020.
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PANEL 71DC-B5

LOCA w/LOBC SBO T
Coinpt Load Load Start Stop Start I Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

06INV-IB Feedwater Inverter B Osec 120 min O sec 240 min N/A 1.15 125 143.3 VA M 1.75-70 1
_ Continuous Control N/A N/A N/A N/A N/A 0.99 132.0 130.3 VA N/A

2 71DAP-3 Data Aquisition Panel 0 sec 120 min 0 sec 240 miin N/A N/A 120 N/A Resistance I 1.53-91 2
4 09ARI-IB CRD B Alt. Rod Insertion. 0.1 sec 120 min 10 sec 240 min N/A 0.29 125 36 Resistance I ESK-7FA 3
17 71RH-5 Ckts. lYL2N24 & 25 N/A N/A N/A N/A N/A N/A N/A N/A Resistance II/I ESK-8EX 2
20 71L14 600V SWGR Control (See details on Sheet 71L14) Il/III FE-IAK
22 71L24 600V SWGR Control (See details on Sheet 71L24) II/III FE-IAM
24 71L44 600V SWGR Control (See details on Sheet 71L44) 111111 FE-IAJ

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) Actual measurement of load during WR 01-10998-00 was 132.04VDC @ 0.993Amps (I30.3.4Wans). For conservatism 10% margin was added to
130.3 watts for a total of 143.3 watts. 143.3 watts was used for the loading table. 130.3 watts was removed from the continuous control load on 7lBCB-2A table.

2) These loads were considered to be part of the continuous control load indicated on Sheet 2 of this Appendix for
7 IBCB-2B. This continuous control load value was obtained from a series of Station Battery and Charger weekly surveillance tests.

3) All ARI relays will operate on a LOCA and SBO on Reactor lo-lo level and remain energized for the duration.

j4
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MCC 71BMCC-2

. LOCA w/ LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat

OAI 29MOV-77 Main Steam Line Drain Isol Valve N/A N/A N/A N/A N/A N/A N/A N/A VA I ESK-II AF
OA2 23MOV-14 HPCI Turbine Steam Inlet VA Inrush 0.1 sec 1.1 sec 10 sec 11 sec 136 N/A 125 N/A Resistance I ESK- I IAK 2

(Open) HPCI Turbine Steam Inlet VA F.L. I .Psec 16.8 sec II sec 26.7 sec N/A 36 125 4500 VA
HPCI Turbine Steam Inlet Cntl Open 0.1 sec 16.8 sec 10 sec 26.7 sec N/A 0.58 125 72.8 Resistance I
Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 125 24.2 Resistance

OBI 23MOV-17 HPCI Cond Storage Tk to PP N/A N/A N/A N/A N/A N/A N/A N/A VA I ESK-I IAL 3
OC2 IOMOV-67 RHR To Radwaste Inboard Isol N/A N/A N/A N/A N/A N/A N/A N/A VA 1m/ll ESK-I AH I
6DI 23P-140 HPCI Gland Seal Cond Exhstr Inrush 0.1 sec 1.1 sec 10 sec I 1sec 9.41 N/A 120 N/A Resistancel II/III ESK-II CB 4

HPCI Gland Seal Cond Exhstr F.L. 1.1 sec 120 min 11 sec 240 min N/A 3.5 120 420 VA 1
HPCI Gland Seal Cond Exhstr Control 0.1 sec 120 min 10 sec 240 min N/A 0.49 125 61.8 Resistancel II/II -

Continuous control 0 0.1 sec 0 sec 10 sec N/A 0.19 125 24.2 Resistance
OEI 23P-141 HPCI Gland Seal Cond Pmp Inrush 19 sec 20 sec 29sec 30 sec 46.36 N/A 125 N/A R tanc T/I ESK-l ICB 5

HPCI Gland Seal Cond Pump F.L. 20 sec 120 min 30 sec 240 min N/A 10 125 1250 VA WHIVIT
HPCI Gland Seal Cond Pump Control 19 sec 120 min 29sec 240 min N/A 0.49 125 61.8 Resistance IVI
Continuous control 0: se 10 sec O sec 20 sec N/A 0.19 125 24.2 Resistance _

0E2 23MOV-60 Bypass HPCI Outboard Iso VV N/A N/A N/A N/A N/A N/A N/A VA I I ESK- I AAG I
NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 20



Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP Appendix 2
JAF-CALC-ELEC-02610 Rev. 2 Page 20 of 35

Computed by: A. Barton
Checked by: S. Kim

MCC 71BMCC-2 (Cont'd)

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) This MOV is not cycled during LOCA and SBO

2) Both the FLA. and LRC for23MOV-14 motorwas obtained fromAppendix 8.
See Appendix 15 for stroke time and sequencing.

3) This valve does not stroke. See Appendix 11

4) The full load current for 23P-140 motor was obtained from the JAF Electric Motor Data Sheets. (see Appendix 8).
The starting current of this motor was calculated (see Appendix 14).
The total value for the motor inrush current includes also the motor starting resistor.
See Appendix 15 for sequencing.

5) The full load current for 23P-141 motor was obtained from the JAF Electric Motor Data Sheets and/or with the Baldor Elec. Co. motor test data See B0600-0182 (T16)).
The starting current (locked rotor) for this motor was obtained from motor test data ( See B0600-0182 (T16)).
The total value for the motor inrush current includes also the motor starting resistor.

See Appendix 15 for sequencing.
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MCC 71BMCC-4t

LOCA w/LOBC SBO I . I II I
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.
OA2 23MOV-24 HPCI-RCIC Return Cond Tk N/A N/A N/A N/A N/A N/A N/A N/A VA -/I ESK-I IAN 1,8
OBI 23MOV-25 HPCI Min Flow Bypass Inrush 19 sec 20 sec 29 sec 30 sec 82 N/A 125 N/A Resistance I ESK-1 1AN 2

(Open) HPCI Min Flow Bypass F.L 20 sec 29 sec 30 sec 39 sec N/A 14.5 125 1812.5 VA
HPCI Min Flow Bypass Control 19 sec 29 sec 29 sec 39 sec N/A 0.62 125 78.1 Resistance

23MOV-25 HPCI Min Flow Bypass Inrush 29 sec 30 sec 39 sec 40 sec 82 N/A 125 N/A Resistance
(Close) HPCI Min Flow Bypass F.L. 30 sec 38 sec 40 sec 48 sec N/A 14.5 125 1812.5 VA

HPCI Min Flow Bypass Seating LR 38 sec 39 sec 48 sec 49 sec 41 N/A 125 N/A Resistance
HPCI Min Flow Bypass Control 29 sec 39 sec 39 sec 49 sec N/A 0.62 125 78.1 Resistance

23MOV-25 HPCI Min Flow Bypass Inrush N/A N/A 4 min 4 min & Isec 82 N/A 125 N/A Resistance
(Open) HPCI Min Flow Bypass F.L. N/A N/A 4 min & Isec 4 min & 10 sec N/A 14.5 125 1812.5 VA

HPCI Min Flow Bypass Control N/A N/A 4 min 4 min & 10 sec N/A 0.62 125 78.1 Resistance
23MOV-25 HPCI Min Flow Bypass Inrush N/A N/A 4 min & 10 sec 4 min & 1 Isec 82 N/A 125 N/A Resistance

(Close) HPCI Min Flow Bypass-Close N/A N/A 4 min & 1 Isec 4 min & 19 sec N/A 14.5 125 1812.5 VA
HPCI Min Flow Bypass Seating LR N/A N/A 4 min & 19 sec 4 min & 20 sec 41 N/A 125 N/A Resistance
HPCI Min Flow Bypass Control N/A N/A 4 min & 10 sec 4 min & 20 sec N/A 0.62 125 78 Resistance
Continuous control 0 sec 120 min 0 sec 240 min N/A 0.24 125 30 Resistance

OB2 12MOV-18 Reactor Wtr Cleanup Inrush 0.1 sec 1.1 sec I sec 2 sec 112.2 N/A 125 N/A Resistance I ESK-IIAD 3
(Close) Reactor Wtr Cleanup F.L. 1.1 sec 19.1 sec 2 sec 20 sec N/A 26 125 3250 VA

Reactor Wtr Cleanup Seating LRA 19.1 sec 20.1 sec 20 sec 21 sec 56.1 N/A 125 N/A Resistance
_ Reactor Wtr Cleanup Control 0.1 sec 20.1 sec I sec 21 sec N/A 0.62 125 78 Resistance

_ Continuous control 0 sec 120 min .0 sec 240 min N/A 0.24 125 30 Resistance
OCI 23MOV-57 Suct from Suppr Pool Inrush 0.1 sec 1.1 sec N/A N/A 25.2 N/A 125 N/A Resistance I ESK-I IAP 4

(Open) Suct from Suppr Pool F.L 1.1 sec 43 sec N/A N/A N/A 5.5 125 688 VA
Suct from Supp Pool Control 0.1 sec 43 sec N/A N/A N/A 0.62 125 78.1 Resistance

23MOV-57 Suct from Suppr Pool Inrush 43 sec 44 sec N/A N/A 25.2 N/A 125 N/A Resistance
(Close) Suct from Suppr Pool FL 44 sec I min & 25 sec N/A N/A N/A 5.5 125 688 VA

.uct .from uPpr Pool Seating LZA I min & 25 sec I mi & 26 se N/A N/A 12.6 N/A 125 N/A Resistance
Suct from Suppr Pool Control 43 sec I min & 26 sec N/A N/A N/A 0.58 125 72.8 Resistance

_ Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 125 24 Resistnc =
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MCC 71BMCC-4(Cont'd)

_ LOCA w/LOBC I SBO _
Comptt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat. _

OC2 23MOV-58 Suppr Pool Upstream Inrush 0.1 sec 1.1 sec N/A N/A 20.96 N/A 125 N/A Resistance I ESK- II AP 5
(Open) Suppr Pool Upstream F.L. 1.1 sec 43 sec N/A N/A N/A 5.5 125 688 VA

Supp Pool Upstream Control 0.1 sec 43 sec N/A N/A N/A 0.62 125 78.1 Resistance
23MOV-58 Suppr Pool Upstream Inrush 43 sec 44 sec N/A N/A 20.96 N/A 125 N/A Resistance

(Close) Suppr Pool Upstream F.L. 44 sec I min & 25 sec N/A N/A N/A 5.5 125 688 VA
Suppr Pool Upstream Seating LRA I min & 25 sec I min & 26 sec N/A N/A 10.48 N/A 125 N/A Resistance
Suppr Pool Upstream Control 43 sec I min &U26 sec N/A N/A N/A 0.58 125 72.8 Resistance
Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 125 24 Resistance : _

OC3 02ADS-71 ADS Relief Valve Cntrl Pnl 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance M eSK-I IAA" I
0D2 IOMOV-17 Outboard Iso Recirc to RHR N/A N/A N/A N/A N/A N/A N/A N/A VA I ESK- I1AE I
OEI 27M0V-1 2 PCP Exhaust Valve Inrush 30 ruin 30 min& I se-c N/A N/A 115.9 N/A 125 N/A Resistance I ESK-IIAAN 6

(Open) PCP Exhaust Valve F.L. 30 min & I sec 30 min & 8 sec N/A N/A N/A 24 125 3000 VA
PCP Exhaust Control 30 min 30 min & 8 sec N/A N/A N/A 0.62 125 78 Resistance

27MOV-12: PCP Exhaust Valve Inrush 101 min 101 min & I sec N/A N/A 115.9 N/A 125 N/A Resistance
(Close) PCP Exhaust Valve - Close 101 min & I sec 101 min & 7 sec N/A N/A N/A 24 125 3000 VA

PCP Exhaust Valve Seating LRA 101 min & 7 sec 101 min & 8 sec N/A N/A 57.95 N/A 125 N/A Resistance
PCP Exhaust Control 101 min 101 min & 8 sec N/A N/A N/A 0.62 125 78 Resistance
Continuous control 0 sec 120 min 0 sec 240 min N/A 0.24 125 30 Resistance _

OE2 23P-150 HPCIAuxOilPump Inrush 0.1 sec 1.1 sec 10sec 11 sec 72.18 N/A 120 N/A Resistance I ESK-IICB 7
HPCI Aux Oil Pump F.L. 1.1 sec 30 sec 11 sec 40 sec 50 120 6000 VA
IIPCI Aux Oil Pump Control 0.1 sec 30 sec C 10 sec 40 sec N/A 0.49 125 62 Resistance
HPCI Aux Oil Pump Inrush 43 sec 44 sec 4 min 4 min & I sec 72.18 N/A 120 N/A Resistance
HPCI Aux Oil Pump F.L. 44 sec 120 min 4min & I sec 35 min & 30sec 50 120 6000 VA
HPCI Aux Oil Pump Control 43 sec 120 min 4 min 35 min & 30se N/A 0.49 125 62 Resistance
HPCI Aux Oil Pump Inrush N/A N/A 40 min 40 min & I sec 72.18 N/A 120 N/A Resistance
HPCI Aux Oil Pump F.L. N/A N/A 40 min & Isec 240 min 50 120 6000 VA
HPCI Aux Oil Pump Control N/A N/A 40 min 240 min N/A 0.49 125 62 Resistance

_ Continuous control 0 sec 120 min 0 sec 240 min N/A 0.19 125 24 Resistancel
NOTES (Timing Sequence and Individual Load Current Justifications) contd on page 23

I



Entergy 125V DC STATION BATTERY "$7 SIZING & VOLTAGE DROP Appendix 2
JAF-CALC-ELEC-02610 Rev. 2 Page 23 of 35

Computed by: A. Barton
Checked by: S. Kim

MCC 71BMCC-4(CQnt'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

I) It is assumed that this SOV/MOV is not cycled during LOCA and SBO.

2) Both the FLA and LRC for the valve 23MOV-25 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendix 8).
Data from Votes testing was not reliable for locked rotor current. Therefore, for 23MOV-25, the motor data sheet in Appendix 8 will be the source of LRA and FLA.
See Appendix 15 for sequencing and stroke time duration. Although the calculated stroke time (Appendix 8) is less than 10 seconds, for simplicity the duty cycle will use 10 seconds for the

opening and closing stroke times.

3) Both the FLA and LRC for the valve 12MOV- I8 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendix 8)

1 2MOV- 18 Timing Sequence Justification: This valve closes on low reactor water level and high drywell pressure.
Based on 9/16/96 event, it takes approx. I sec to reach reactor water Lo level from the event inception.
The 20 second maximum close stroke time obtained from the Technical Requirement Manual (TRM). The calculated value using BWROG methodology is 19.75 seconds (see
Appendix 8). The 19.75 seconds is obtained from the calculated spreadsheet value at 0% position. See Design Input 2.5 for acceptability of BWROG methodology. In this particular case
an additional 10°/. margin was not added (as in the case with other MOVs). The calculated stroke time is slightly less than the PCIS required stroke time of 20 seconds. Since this value
assumes the lowest bus voltage for the entire stroke, the calculated value of 19.77 seconds is conservative. For simplicity, this duty cycle will use 20 seconds.

4) FLA for 23MOV-57 was obtained from nameplate (see Appendix 8 ). The LRA was obtained from VOTES testing and corrected for circuit resistance.
See Appendix 15 for HPCI sequencing. This valve receives an open signal at the onset of the LOCA. However, it stops in mid stroke due to low reactor pressure (75PSIG).
The open stroke lasts for 43 seconds. The close stroke will also be 43 seconds.

5) FLA for 23MOV-58 was obtained from nameplate (see Appendix 8 ). The LRA was obtained from VOTES testing and corrected for circuit resistance.
See Appendix 15 for HPCI sequencing. This valve receives an open signal at the onset of the LOCA. However, it stops in mid stroke due to low reactor pressure (75PSIG).
The open stroke lasts for 43 seconds. The close stroke will also be 43 seconds.

6) Both the FLA and LRC for the valve 27MOV-122 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendix 8).

27MOV-122 may be manually cycled for drywell venting during LOCA in accordance with EP-6. EP-6 recommends Torus Venting over Drywell Venting.
However, for conservatism, this MOV is assumed to operate at ts30 minutes manually. During SBO event, this MOV would not be cycled because no accident is postulated during SBO.

8 seconds is the maximum close stroke time obtained from the Technical Requirement Manual (TRM). The calculated value using BWROO methodology is
3.77 seconds for opening and 3.91 seconds for closing (see Appendix 8). See Design Input 2.5 for acceptability of BWROG methodology.
An additional 10% margin was added to yield 4.1 seconds (for opening) and 4.3 seconds (for closing).The calculated stroke time (plus 10% margin) is less than the PCIS required
stroke time of 8 seconds. For simplicity, this duty cycle will use 8 seconds.

7) The full load current for this motor was obtained from the JAF Electric Motor Data Sheets. (see Appendix 8). .
The stdrting current (locked rotor) for this motor was obtained from the Baldor Electric Co. (see Appendix 8 Fax from Baldor Electric Co. Dated 7/7/97).
The total value for the motor inrush current includes also the motor starting resistor. See Appendix 14
See Appendix 15 for sequencing.

8) 23MOV-24 is required to be stroked during SBO should RCI system be placed in pressure control mode as would be expected per AOP-49.
However, this calculation uses an additional restart of HPCI ir lieu of RCIC being in pressure control. With RCIC in pressure control a
restart of HPCI would not be necessary. The load imposed by a restart of HPCI significantly exceeds the demand of cycling 23MOV-24.
Therefore, a cycling of 23MOV-24 will not be included in this calculation.
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MCC 71BMCC-6
LOCA w/ LOBC SBO I

Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes
No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V Rating Type Cat.

OAI 23MOV-16 HPCI St Outboard Iso VA lnrush 0.1 sec 1.1 sec 10 sec 11 seo 129.5 N/A 125 N/A Resistance I ESK- I I AK
(Open) HPCI St Outboard Iso VA F.L. 1.1 seo 12.7 sec 11 sec 22.6 seo N/A 36 125 4500 VA

HPCI St Outboard Iso VA Control 0. I sec 12.7 wec 10 sec 22.6 seo N/A 0.62 125 78.1 Resistance
23MOV-16 HPCI St Outboard Iso VA Inrush 43 sec 44 sec N/A N/A 129.5 N/A 125 N/A Resistance

(Close) HPCI St Outboard Iso VA F.L. 44 sec 55.5 sec N/A N/A N/A 36 125 4500 VA
HPCI St Outboard Iso VA Seating LRA 55.5 see 56.5 seo N/A N/A 64.75 N/A 125 N/A Resistance
HPCI St Outboard Iso VA Control 43 sec 56.5 sec N/A N/A N/A 0.62 125 78.1 Resistance
Continuouscontrol 0 seo 120 min 0 seo 240 min N/A 0.24 125 30 Resistance

OA2 23MOV-19 HPCI Disoharge Downstream Inrush 0.1 sec 1.1 sec 10 osec 11 sec 477 N/A 125 N/A Resistance I ESK-IIAL 2
(Open) HPCI Discharge Downstream F.L. 1.1 sec 28.S seo II seo 38.7 seo N/A 43.4 125 5431 VA

HPCI Discharge Downstream Control 0.1 sec 28.8 swo 10 seo 38.7 seo N/A 0.58 125 72.8 Resistance
23MOV-19 HPCI Discharge Downstream Inrush 44 sec 45 sec 4 min 4 min & I seo 477 N/A 125 N/A Resistance

(Close) HPCI Discharge Downstream F.L. 45 sec I min & 9.4 sec 4 min & I see 4 min & 25.4 seo N/A 43.4 125 5431 VA
HPCI Discharge Downstream Seating LR U min & 9.4 se I min & 10.4 se 4 min & 25.4 se 4 min & 26.4 seo 238.5 N/A 125 N/A Resistance
HPCI Discharge Downstream Control 44 seo I min & 10.4 sc 4 min 4 min & 26.4 seo N/A 0.58 125 72.8 Resistance

23MOV-I 9 HPCI Discharge Downstream Inrush N/A N/A 35 min 35 min & I wc 477 N/A 125 N/A Resistance
(Open) HPCI Discharge Downstream F.L. N/A N/A 35 min & I sec 35 min & 28.7 N/A 43.4 125 5431 VA

HPCI Discharge Downstream Control N/A N/A 35 min 35 min & 28.7 sec N/A 0.58 125 72.8 Resistance
23MOV-19 HPCI Discharge Downstream Inrush N/A N/A 40 min 40 min & I seo 477 N/A 125 N/A Resistance

(Close) HPCI Discharge Downstream F.L N/A N/A 40 min & I see 40 min & 25.4 se N/A 43.4 125 5431 VA
HPCI Discharge Downstream Seating LR k N/A N/A 40 min & 25.4 sec 40 min & 26.4 sec 238.5 N/A 125 N/A Resistance
HPCI Discharge Downstream Control N/A N/A 40 min 40 min & 26.4 sec N/A 0.58 125 72.8 Resistance
Continuous control 0 seo 120 min 0 sea 240 min N/A 0.19 125 24 Resistance

01 1 23MOV-21-HPCI Test Return Valve - Trottle N/A N/A N/A N/A N/A N/A N/A N/A VA I ESK- 1 3
0OB2 23MOV-20 HPCI Disch Upstream Shutoff N/A N/A N/A N/A N/A N/A N/A N/A I VA I I J ESK- 1 4

NOTES (Timing Sequence and Individual Load Current Justifications) contd on page 25
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MCC 7IBMCC-6 (Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)

I) Both the FLA and LRC fr the valve 23MOV- 16 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendix 8)
23MOV-16 riming Seque ice Justification: This valve opens on HPCI Initiation Signal.
For stroke time and sequencing see Appendix 15

2) Both the FLA and LRC for the valve:3MOV-19 was obtained from DC Valve Test Results Summary. (see Appendix 8).

The FLA selected was from the 9/1/92 VOTES Test which was measured during dynamic testing (under load).
For this valve the test data was used to determine the inrush current (477 Amps determined by test versus name plate of 810 Amps). See Appendix 8
For all other MOVs the name plate data was used for conservatism, however for 23MOV-1 9 there is very big difference between the name plate and test values.

For sequencing and stroke time see Appendix 15.

3) This valve is normally closed, and stays closed on HPCI initiation signal.

4) It is assumed that this MOV is not cycled during LOCA and SBO.
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4 kV SWGR 71H02

LOCA w/LOBC SBOl
Compt Load Load Start Stop Start Stop jRated Inrush 1 Nominal Nominal ormal V Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage ( Rating Type Cat.

71H02 71-10202 Norm.Supply from 4kV Transf7IT4X (Tnl 0.1 sec 3 sec 0.1 sec 0.2 sec 6 N/A 125 N/A Resistance VIII ESK-5D 1
71H02 71-10210 ReacRecircPP 02-2P-IB(Trip) 0.1 sec 0.2 sec 3 sec 3.1 sec 6 N/A 125 N/A Resistance 11/111 ESK-5F 2
71-102 71H1021 2 Res.Supply from 4kV Transf p r T-2X0N/A N/A i 0 c2 6N/A N/A 125 N/A Resistance 111111 ESK-5G3 3
71H02 71-102N23 Bus 10200 Undefvoltage Oper. 0.1 se 120 min. 0.1 se /240 min N/A 0.22 125 N/A Resistance IIII ESK-5G 4
71H02 _ Continuous Control 0 sec 120 min 0 sec 240 mi N/A 0.26 125 N/A Resistance,

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) Breaker No. 71-10202 will trip when either the undervoltage relays actuate at 3 seconds or when anti-motoring circuit logic is made (ESK-8CC).
However, since it is unknown exactly when the anti-motoring circuit logic is made, the duty cycle will conservatively show this breaker trip from 0.1 seconds to 3 second for L
Breaker tripping is momentary at SBO thru anti-motoring circuit logic is made (ESK-8CC).

2) Breaker No.71-102 10 trips on initiation of event for LOCA and 3 seconds for SBO.

3) Breaker No. 71-10212 is assumed not to be reclosed until 2 hours for the LOCA w/LOBC event and 4 hours after the SBO event.

4) The load is I SAMI7A relay (0.12amps + 0.069amps) and IHLA relay (4.3 watts). See G080-0576 and G080-C019.
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4 kV SWGR 71H04
LOCA w/LOBC SBO |

Compt Load Load Start | Stop Start [ Stop Rated Inrush ' Nominal Nominal NormlVAl Load QA Drawing Notes
No. I.D. Description Time | Time Time I Time Current (A) Current (A) Voltage (V Rating Type Cat. _

71H04 71-10402 NormSupplyfrom4kVTransfl7T-4Y(Trip) 0.1 sea 3see 0.1 see 0.2ssee 6 N/A 125 N/A Resistance II/Ill ESK-5AJ I
71H04 71-10404 Feed to 4kV Emerg Bus 10600(Trip) 6.2 seo 6.3 see 8.7 seo 8.8 sec 6 N/A. 125 N/A Resistance 11/1Il ESK-5AY 2

Feed to 4kV Emerg Bus 10600 (Close) 119min 20 see 119 min 21 see N/A N/A 6 N/A 125 N/A Resistance 3
BreakerCharging Motorlnrush 119min 21 seo 119min 22 see N/A N/A 68 N/A 125 N/A Resistance
Breaker Charging Motor F.L. 119 rmin 22 see 119 min 25 see N/A N/A N/A 14 125 1750 VA IiII

71H04 71-10410 Condensate Pmp 33P-8B (Trip) 3 see 3.1 sec 3 see 3.1 sec 6 N/A 125 N/A Resistance I/I11 ESK-5ATs
86U-ICNDBO 37P-8B Undervoltage Trip Aux Relay 3 sec 120 min. 3 seo 240 min N/A 0.06 125 7.8 Resistane II/II I_ - -_

711104 71-10412 Res. Supply from 4kV Transf 71 T-2Y (Close) 119 min 0 see 119 min I seo N/A N/A 6 N/A 125 N/A Resistance I/I11 ESK-5A 3 ,4
Breaker Charging Motor Inrush 119 min I see 119 min 2 sec N/A N/A 68 N/A 125 N/A Resistance
BreakerCharging Motor F.L. l19min 2 see 119 min 5 sec N/A N/A N/A 14 125 1750 VA

71H04 71-10420 Service WaterPmp 46P-IB (Trip) 3 sec 3.1 sec 3 sec 3.1 sec 6 N/A 125 N/A Resistance II/III ESK-5A -

86U-ISWSB0 46P-IB Undervoltage Trip Aux Relay 3 see 120 min. 3 see 240 min N/A 0.06 125 7.8 Resistance 11,/11 __
711104 71-10430 Cire WaterPmp 36P-IB (Trip) 3 see 3.1 see 3 sec 3.1 see 6 N/A 125 N/A Resistance 11/111 ESK-5A -

711104 71-10440 Aux Feed to 600V Buses (Trip) 3 sec 3.1 sec 3 see 3.1 sec 6 N/A 125 N/A Resistance II/III ESK-5A -
711104 71-10450 Cond BoosterPmp 33P-9B (Trip) 3 see 3.1 see 3 see 3.1 see 6 N/A 125 N/A Resistance 11/111 ESK-5A -

86U-ICNDBO 33P-9B Undervoltage Trip Aux Relay 3 see 120 min. 3 see 240 min N/A 0.06 125 7.8 Resistance IlII
711104 71-10460 TBClsdLoopClgWtrPmp37P-2B(Trip) 3 see 3.1 seo 3 sec 3.1 sec 6 N/A 125 Resistance 11/111 ESK-5A -

86U-ITBCB0 37P-2B Undervoltage Trip Aux Relay 3 sec 120 min. 3 sec 240 min N/A 0.06 125 7.8 Resistance 11/111
711104 71-10470 Breaker Control (Spare) N/A N/A N/A N/A N/A N/A N/A 11/111
71 H04 I HONDo3 Bus 10400 Undervoltage Oper. 0.1 see 120 min. 0.1 see 240 min N/A 0.24 125 Resistance IVIII ESK-5H S
711H04 _ Continuous control 0 see 120 min 0 see 240 min N/A 0.78 125 97 Resistance,

NOTES: (Timing Sequence and Individual Load Current Justifications)

I) Breaker No. 71-10402 will trip when either the undervoltage relays actuete;at 3 seconds or when anti-motoring circuit logic is made (ESK-8CC).
However, since it is unknown exactly when the anti-motoring circuit logic is made, the duty cycle will conservatively show this breaker trip from 0. I seconds to 3 second for LOCA.
Breaker tripping is momentary at SBO thru anti-motoring circuit logic is made (ESK-8CC).

2) Breaker trips when one of the EDG's reaches 75% of rated voltage and one of the double ended tie breakers is opened with both of EDG output breakers open.
3) For the purpose of this calculation, these breakers are considered to close during the last minute of battery duty cycle as a random load for LOCA.
4) This breaker is normally open, therefore the trip signal at 3 seconds does not trip breaker from the 115 kV bus undervoltage lockout relay 861,BI-IZLCN04.
5) The load is I SAM17A relay (0.12amps + 0.069amps) and 2 HLA relays in series with 300ohm reststor and I HLA (4.3 watts). See GORO-0576 and G080-C019.
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4 kV SWGR 71H06
LOCA w/ LOBC SBO^Compt Load Load | Start Stop Star Stop Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes

No. I.D. Description | Time Time Time Time Current (A) Current (A) Voltage (VI Rating Type Cat.
71H06 71-10602 EDG-B feed to Bus 10600 (Close) 7.2 sea 7.3 sec 9.7 see 9.S sec 6 NIA 125 NiA Resistance I ESK-5BK I

Breaker Charging Motor Inrush 7.3 sec 8.3 see 9.8 sec 10.8 sea 63 N/A 125 N/A Resistance I
Breaker Charging Motor F.L. 8.3 sec 12.2 sec 10.8 sec 14.7 sec N/A 14 125 N/A VA

K10-lEDGB01 EDO B Egn Failure N/A N/A 9.7 sec 240 min 1.41 0.086 120 10 Resistance I
EDG-B feed to bus 10600 (Trip) N/A N/A 9.8 sec 9.9 sec 6 N/A 125 N/A Resistance I
EDG-B feed to bus 10600 (Close) N/A N/A 239 min 7.2 sec 239 min 7.3 sec 6 N/A 125 N/A Resistance I
Breaker Charging Motor Inrush N/A N/A 239 min 7.3 sec 239 min 8.3 sec 68 N/A 125 N/A Resistance I
Breaker Charging Motor F.L. N/A N/A 239 min 8.3 see 239 min 12.2 sec N/A 14 125 N/A VA

711106 K8-lEDGB02 EDG-B&D Tie Brk Closing Ret 1.9 sec 120 min 4.4 sec 10.7 sec 1.41 0.086 120 10 Resistance I ESK-5BM 1,2
71-10604 Gen. Tie to 93EDG-B & D (Close) 2 sec 2.1 sec 4.5 sea 4.6 se 6 N/A 125 N/A Resistance I

Breaker Charging Motor Inrush 2.1 aeo 3.1 sec 4.6 see 5.6 sec 68 N/A 125 N/A Resistance 1
Breaker Charging Motor F.L. 3.1 sec 7 sec 5.6 sec 9.5 sae N/A 14 125 N/A VA

62-1EDGB02 EDG-B&D OutputBrk Closing Rel 7 sec 8.2 sec 9.5 see 10.7 sec N/A 0.06 125 8 Resistance I
62X-lEDGB02 EDG-B&D Output Brk Closing Rel 7 see 8.2 sec 9.5 sec 10.7 sec N/A 0.03 125 4.3 Resistance I
K9-lEDGB02 Gen. Ticto 93EDG-B &D(Trip) 7.3 se 120 min 9.7 sre 240 min 1.41 0.086 120 10 Resistance I

Gen. Tie to 93EDG-B & D (Trip) 7.4 see 7.5 sec 9.8 se 9.9 sae 6 N/A 125 N/A Resistance I
711106 71-10610 RHR Serv Wtr Pmp 1OP-ID (Close) 10 min 10 min I sec N/A N/A 6 N/A 125 N/A Resistance I ESK-5BR 3

Breaker Charging Motor Inrush 10 min I sea 10 min 2 seo N/A N/A 68 N/A 125 N/A Resistance I
Breaker Charging Motor F.L. 10 min 2 seo 10 min 5 seo N/A N/A N/A 14 125 N/A VA

10SOV-1011D RHR Pmp Mtr Cooling SOV 0 seo 10 min N/A N/A N/A 0.21 125 26.6 Resistance 1
71H06 71-10612 EDG-D feed to Bus 10600 (Close) 7.2 sea 7.3 see 9.7 sec 9.8 sec 6 N/A 125 N/A Resistance I ESK-5BL

Breaker Charging Motor Inrush 7.3 sec 8.3 see 9.8 sec 10.8 sec 68 N/A 125 N/A Resistance 1
Breaker Charging Motor F.L. 8.3 sec 12.2 sec 10.8 sec 14.7 sec N/A 14 125 N/A VA

K10-lEDGD01 EDODEgn Failure N/A N/A 9.7 sec 240 min 1.41 0.086 120 10 Resistance
EDG-D feed to Bus 10600 (Trip) N/A N/A r 9.8 sec 9.9 sec 6 N/A 125 N/A Resistance _

711106 71-10614 Bus 10400 feed to bus 10600 (Trip) 6.2 sec 6.3 sec 8.7 sec 8.8 sec 6 N/A 125 N/A Resistance I ESK-5BJ 4
Bus 10400 feed tobus 10600 (Close 119 min 40 se 119min 41 se N/A N/A 6 N/A 125 N/A Resistance I 5
Breaker Charging Motor Inrush 119 min 41 se 119 min 42 se N/A N/A 68 N/A 125 N/A VA I
Breaker Charging Motor F.L. 119 min 42 se 119 min 45 se N/A N/A N/A 14 125 N/A VA

711106 71-1i0620 RHR Service Wtr Pmp l0P-1B (Close 10 min 5 sec 10 min 6 sec N/A N/A 6 N/A 125 N/A Resistance I ESK-5B13 3
Breaker Charging Motor Inrush 10 min 6 sec 10 min 7 sec N/A N/A 68 N/A 125 N/A Resistance I
Breaker Charging Motor F.L. 10 min 7 se 10 min 10 sec N/A N/A N/A 14 125 N/A VA

10SOV-101B RHRPmpMirP-lBCoolingSOV O sec 10min 5 sec N/A N/A N/A 0.21 125 26.6 Resistance 1
711106 71-10630 Core Spray PP 14P-IB (Close) 18.2 sec 18.3 sec N/A N/A 6 N/A 125 N/A Resistance I ESK-5i3P I

Breaker Charging Motor Inrush 18.3 sec 19.3 sec N/A N/A 68 N/A 125 N/A Resistance I
Breaker Charging Motor F.L. 19.3 sec 23.2 sec N/A N/A N/A 14 125 N/A VA I
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4 kV SWGR 71H06 (Cont'd)

l LOCA w/ LOBC SBO

No. I.D. L Description Time Time Time Time Current (A) Current (A) Voltage (V Rating Type Cat.

71Ho6 71-10640 RR Pump lOP-3D (Close) 13.2 see 13.3 sec N/A N/A 6 N/A 125 N/A Resistance I ESK-5BX I
Breaker Charging Motor Inrush 13.3 seo 14.3 se N/A N/A 6$ N/A 125 N/A Resistance I
Breaker Charging Motor F.L. 14.3 sec 18.2 sec N/A N/A N/A 14 125 N/A VA

711106 71-10650 RHR Pump I OP-3C (Close) I ace 1.1 sea 3.5 seo 3.6 sea 6 N/A 125 N/A Resistance I ESK.5BW I
Breaker Charging Motor Inrush 1.1 se 2.1 sea 3.6 sec 8.5 sec 6$ N/A 125 N/A VA 1
Breaker Charging Motor F.L. 2.1 goo 6 see 3.6 sea 2.5 sea N/A 14 125 N/A VA I
RHR Pump I OP-3C (Trip) 6.2 sec 6.3 sea 8.7 sea 8.2 sea 6 N/A 125 N/A Resistance I 4
RHR Pump IOP-3C (Close) 8.2 sec .3 seo N/A N/A 6 N/A 125 N/A Resistance 1 I
Breaker Charging Motor Inrush 8.3 sec 9.3 sea N/A N/A 68 N/A 125 N/A Resistance
Breaker Charging Motor F.L. 9.3 see 13.2 sec N/A N/A N/A 14 125 N/A VA I _

71H06 71-10660 Feed toBuses 11600 & 12600 (Close N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-5BN 6
711106 IOEB03 EmefrBu 10600 Undervoltage, 0.g see 0.1 see min a 7.2 se N/A 1.11 125 139 Resistance I ESK-5BT

Load Shedding and Sequencing I S
711106 Continuous control 0 sec 120 min 0 se 240 min N/A 1.22 125 152 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) For the LOCA + LOBC scenario timing is based on the load sequence included in UFSAR table 8.6-1

2) EDG B & D Tie breaker is closed when both engines reach 200 rpm.

3) RHR SW are manually started by operators after RHR Pump Start. RHR SW pumps IOP-IB & IOP-ID start at 10 min to initiate RFIRSW cooling.
RHRSW pump will be started manually by the control room operator one by one, not simultaneously.
OP-I 3C directs to start one pump first, and then start next pump if required. According to Control Room SM, Chris Adner,
operation would not start pumps simultaneously because operator knows that 4KV motors can draw high inrush currents resulting in a high voltage drop on emergency buss.
At least 5 to 10 seconds duration is expected between the pumps" start. C
T=10 minutes is selected for the first manual start of RHRSW pump. This is the time reasonably early because no earlier time is credible for manual action.
Startup of RHRSW pumps which are to provide cooling to the RHR Heat Exchangers would not be delayed until the end time of the 2 hours' battery duty cycle period.

4) Breaker trips when one of the EDG's reach 75% of rated voltage and one of the double ended tie breakers is open with both of EDG output breakers open.

5) For the purpose of this calculation, these breakers are considered to close during the last minute of battery duty cycle as a random load for LOCA.

6) This breaker is not automatically actuated as result of the postulated scenarios
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600VSWGR 71L14

. LOCA w/LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

71L14 71-11402 Breaker Control 7 IL 14 Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance 11/11 ESK-6A I
71L14 71-11416 RB ClgWtrPP 15P-2B 52XEnergize 2 se 4.4 sec 2 sec 4.4 sec N/A 1 125 125 Resistanc TI/lIT ESK-6AE 2

_ RB Clg Wtr PP 15P-2B Close 2.1 sec 4.4 see 2.1 sec 4.4 sec 44 N/A 125 N/A Resistance II/III
71L14 71-11418 RBVentSupply Fan 66FN-SBTrip 0.1 sec 0.2 sec 0.1 se 0.2 sec 1.9 N/A 125 N/A Reslstance 11/111 ESK-6AT 3
7IL14 71-11420 RB Vent Retum Fan 66FN-12B Trip 0.1 sec 0.2 sec 0. I sec 0.2 sec 1.9 N/A 125 N/A Resistancl 11/1Il ESK-6A4
71L14 __ Continuous Control 0 se 120 min 0 sec 240 min N/A 0.17 125 _Resistancel

NOTES: (Timing Sequence and Individual Load Current Justifications)
1) This breaker is manually operating.

2) Based on PTE-96-002 RBC pressure reached 75PSIG between 2 and 4 seconds based on the SOE and Alarm Typer (from normal operating pressure of approximately 120PSIG).
75PSIG is a closure signal for an RBC pump motor breaker. It is assumed that an RBC pump is in standby because the system is normally operated with one pump in standby.

Therefore one pump breaker will receive a closure signal. Conservatively, this breaker closure signal will start at 2 seconds and continue until 4.4 seconds.
The 4.4 seconds is derived from 4.0 seconds plus 0.4 seconds. The 0.4 seconds is the closure time of the breaker (see DER 00-04175).

3) During the normal plant operation, two out of three supply fans (66FN-5A, SB and SC) are running. For conservatism, 66FN-SB fan is assumed
to be operating. On loss of AC power (71ACIO), the breaker will trip via relay 62CX-IRNVN07 n.c. contact in the trip coil circuit.
(Ref. DBD-066, ESK-6AT, ESK-6ED)

4) During the normal plant operation, one out of two return fans (66FN-12A and 12B) is running. For conservatism, 66FN-12B fan is assumed
to be operating. On loss of AC power (71RBACB5), the breaker wilf-tri via relay 33Y-IRNVBO6 n.c. contact in the trip coil circuit.
(Ref. DBD-066, ESK-6AU, ESK-6EA)
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600 V SWGR 71L16

LOCA w/ LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time I Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

I 71L16 | 71-11602 jBreakerControlSupply N/A I N/A I N/A I N/A I N/A I N/A I N/A I N/A IResistancel I I ESK-6H I |
71L16 | 71-11616 jCntrICRDWaterPumpO3P-l6B| N/A I N/A | N/A I N/A I N/A I N/A I N/A I N/A I Resistance I I ESK-6AKI 2

NOTES: (liming Sequence and Individual Load Current Justifications)

I)This breaker is manually operating.

2) This breaker will not trip on low suction pressure due to the head of water from the CST tank
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600 V SWGR 71L24

LOCA w/LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

71L24 71-12402 Breaker Control Supply N/A N/A N/A N/A NIA N/A N/A N/A Resistance Il/11 ESK-6B i
71L24 71-12404 Bkr Control Tie to Bus 71L23 N/A N/A N/A N/A N/A N/A N/A N/A Resistance Il/IM J ESK-6E 1
71L24 71-12410 Air Compressor 39AC-IB N/A N/A N/A N/A N/A N/A N/A N/A Resistance EVl ESK-6AH 2
71L24 71-12418 Wtr Heating Pmp 87P-23B Trip 0.1 sec 0.2 sec 0.1 sec 0.2 sec 1.9 N/A 125 N/A Resistance IlIl ESK-6AY 3
71L24 71-12416 Air Removal Vac Pump 38P-2B N/A N/A N/A N/A N/A N/A N/A N/A Resistance TIll ESK-6AB 4
71L24 Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.21 125 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) This breaker is manually operating.

2 ) Modification Ml-99-014 is changing this feeder from electrically operated breaker to manually operated breaker. Therefore, this breaker will not automatically close on loss of AC.

3) During the normal plant operation, one out of two pumps (87P-23A and 23B) is usually running in September thru May. For conservatism, 87P-23B pump is assumed
to be operating. On loss ofAC power(71ACIO), the breakerwill tripviarelay 71-IAHVN13 n.c. contact in the trip coil circuit.
(Ref. ESK-6AY, ESK-IOFT, ESK-6JQ)

4) This vacuum pump is normally off during the normal plant operation. This pump is used for initial condenser vacuum during plant start-up.
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600 V SWGR 71L26

_LOCA w/LOBC| SBO ll
Compt Load Load I Start sop S top Rated Inrush Nominal Nominal Normal V Load QA Drawing Notes

No. I.D. Description Time w OTime Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

71L26 71-12610 ESWPmp46P-2B52XEnergize 2 sec 3.9 sec 2 sec 6.4 sec N/A 1 125 125 |Resistance I ESK-6AL
ESW Pmp 46P-2B 52CC (Close) 2.1 sec 3.9 sec 2.1 sec 6.4 sec 44 N/A 125 N/A Resistance I

7IL26 71-12602 71L26 Breaker Control Supply N/A N/A N/A N/A N/A N/A N/A N/A {Resistance I ESK-6H 2
71L26_ Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.21 125 JResistance =

NOTES: (Timing Sequence and Individual Load Current Justifications)

I) The ESW Pump P46-2A will operate upon a LOCA signal . The pump will receive a signal to start when the Emergency Diesel Generator reaches 400 RPM in accordance with the
reference drawing. Based on PTE-96-002, RBC pressure reached 75PSIG between 2 and 4 seconds (from normal operating pressure of approximately 12OPSIG).
It is unknown how quickly RBC reached 4OPSIG. 4OPSIG is a closure signal for the ESW pump motor breaker. It is unknown which ESW Pump Motor breaker closure signal
will come in first (I.E. 4OPSIG or EDG reaching 400RPM).

The breaker will definitely receive a closure signal by 3.5 seconds due to reaching 400 RPM. Conservatively, this breaker closure signal will start at 2 seconds
and continue until 3.9 seconds.

The 3.9 seconds is derived from 3.5 seconds plus 0.4 seconds. The 0.4 seconds is the closure time of the breaker (see DER 00-04175).

2) This breaker is manually operating.
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600 V SWGR 71134

LOCA w/ LOBC SBO
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

71L34 71-13402 71L34 Breaker Control Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance fl/IIl ESK-6C
71L34 71-13404 Tie to Bus 13300 N/A N/A N/A N/A N/A N/A N/A N/A Resistance I ESK-6F 1
71L34 71-13420 TB Fan 67FN-6B Trip 0.1 secr 0.2 sec 0.1 sec 0.2 sec 1.9 N/A 125 NIA Resistance l11 ESK-6AW 2
71L34 71-13412 71TBT-4 Admin Complex Trans. N/A jN/A N/A N/A N/A N/A N/A N/A Resistance I/MI ESK-6AM: I
71L34 Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.17 125 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) This breaker is manually operating.

2) During the normal plant operation, one out of two exhaust fans (67FN-6A and 6B) is running. For conservatism, 67FN-6B fan is assumed
to be operating. On loss of AC power (71TBACB6), the breakerwill trip via relay 33Y-ITBVB04 n.c. contact in the trip coil circuit.
(Ref. DBD-067, ESK-6AW, ESK-6EM)

C
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600 V SWGR 71L44

LOCA w/ LOBC SBO I
Compt Load Load Start Stop Start Stop Rated Inrush Nominal Nominal Normal VA Load QA Drawing Notes

No. I.D. Description Time Time Time Time Current (A) Current (A) Voltage (V) Rating Type Cat.

71L44 71-14420 Elec Driven Fire Pmp 76P-2 N/A N/A N/A N/A N/A N/A N/A N/A Resistance Il/H ESK-6XC I

71L44 71-14426 TB Vent Fan 67FN-5B Trip 0.1 sec 0.2 see 0.1 sec 0.2 sec 1.9 N/A 125 N/A Resistance II/III ESK-6AV 2
71L44 71-14402 Control Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance RI/Ill ESK-6D 3

71L44 Continuous Control 0 sec 120 min 0 sec 240 min N/A 0.13 125 Resistance

NOTES: (riming Sequence and Individual Load Current Justifications)

1) This fire pump is normally off during the normal plant operation

2) During the normal plant operation, one out of two Supply fans (67FN-5A and 5B) is finning. For conservatism, 67FN-5B fan is assumed
to be operating. On loss of AC power (71TBACB6), the breaker will trip via relay 33X-ITBVBO4 n.c. contact in the trip coil circuit.

(Ref. DBD-067, ESK-6AV, ESK-6EM)

3) This breaker is manually operating.

It
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Gould NCN-33
Amp

Time Ampere Amps per Hours Cumulative _ Volts Actual
(min.) Rate pos plate per pos A.H./pos. ____ per Battery

_ (16 plates) plate Discharge cell Voltage

0 2.074 124.46
1 980.96 61.31 1.02 1.02 1.873 112.36
2 444.76 27.80 0.46 1.49 1.937 116.25
3 444.76 27.80 0.46 1.95 1.937 116.25
4 444.76 27.80 0.46 2.41 1.937 116.25
5 444.76 27.80 0.46 2.87 1.937 116.25
6 444.76 27.80 0.46 3.34 1.937 116.25
7 444.76 27.80 0.46 3.80 1.937 116.25
8 444.76 27.80 0.46 4.26 1.937 116.25
9 444.76 27.80 0.46 4.73 1.937 116.25

10 444.76 27.80 0.46 5.19 1.937 116.25
11 444.76 27.80 0.46 5.65 1.937 116.25
12 444.76 27.80 0.46 6.12 1.937 116.25
13 444.76 27.80 0.46 6.58 1.937 116.25
14 444.76 27.80 0.46 7.04 1.937 116.24
15 444.76 27.80 0.46 7.51 1.937 116.24
16 444.76 27.80 0.46 7.97 1.937 116.24
17 444.76 27.80 0.46 8.43 1.937 116.24
18 444.76 27.80 0.46 8.90 1.937 116.24
19 444.76 27.80 0.46 9.36 1.937 116.24
20 444.76 27.80 0.46 I 9.82 1.937 116.23
21 444.76 27.80 0.46 10.29 1.937 116.23
22 444.76 27.80 0.46 10.75 1.937 116.23
23 444.76 27.80 0.46 11.21 1.937 116.23
24 444.76 27.80 0.46 11.68 1.937 116.23
25 444.76 27.80 0.46 12.14 1.937 116.23
26 444.76 27.80 0.46 12.60 1.937 116.23
27 444.76 27.80 0.46 13.07 1.937 116.23
28 444.76 27.80 0.46 13.53 1.937 116.23
29 444.76 27.80 0.46 13.99 1.937 116.23
30 444.76 27.80 0.46 14.46 1.937 116.23
31 444.76 27.80 0.46 14.92 1.937 116.23
32 444.76 27.80 0.46 15.38 1.937 116.23
33 444.76 27.80 0.46 15.85 1.937 116.23
34 444.76 27.80 0.46 16.31 1.937 116.23
35 444.76 27.80 0.46 16.77 1.937 116.23
36 444.76 27.80 0.46 17.24 1.937 116.23
37 444.76 27.80 0.46 17.70 1.937 116.23
38 444.76 27.80 0.46 18.16 1.937 116.23
39 444.76 27.80 0.46 18.63 1.937 116.23
40 444.76 27.80 0.46 19.09 1.937 116.23
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Gould NCN-33
Amp

Time Ampere Amps per Hours Cumulative Volts Actual
(mi.) Rate pos plate per pos A.H./pos. per Battery

___ (16 plates) plate Discharge cell Voltage

41 444.76 27.80 0.46 19.55 1.937 116.23
42 444.76 27.80 0.46 20.02 1.937 116.23
43 444.76 27.80 0.46 20.48 1.937 116.22
44 444.76 27.80 0.46 20.94 1.937 116.21
45 444.76 27.80 0.46 21.41 1.937 116.20
46 444.76 27.80 0.46 21.87 1.937 116.20
47 444.76 27.80 0.46 22.33 1.937 116.19
48 444.76 27.80 0.46 22.80 1.936 116.19
49 444.76 27.80 0.46 23.26 1.936 116.19
50 444.76 27.80 0.46 23.72 1.936 116.18
51 444.76 27.80 0.46 24.19 1.936 116.18
52 444.76 27.80 0.46 24.65 1.936 116.18-
53 444.76 27.80 0.46 25.11 1.936 116.17
54 444.76 27.80 0.46 25.58 1.936 116.17
55 444.76 27.80 0.46 26.04 1.936 116.17
56 444.76 27.80 0.46 26.50 1.936 116.16
57 444.76 27.80 0.46 26.97 1.936 116.15
58 444.76 27.80 0.46 27.43 1.936 116.15
59 444.76 27.80 0.46 27.89 1.936 116.14
60 444.76 27.80 0.46 28.36 1.936 116.13
61 444.76 27.80 0.46 28.82 1.935 116.12
62 444.76 27.80 0.46 29.28 1.935 116.12
63 444.76 27.80 0.46 29.75 1.935 116.11
64 444.76 27.80 0.46 30.21 1.935 116.10
65 444.76 27.80 0.46 30.67 1.935 116.10
66 444.76 27.80 0.46 31.14 1.935 116.09
67 444.76 27.80 0.46 31.60 1.935 116.09
68 444.76 27.80 0.46 32.06 1.935 116.08
69 444.76 27.80 0.46 32.53 1.935 116.07
70 444.76 27.80 0.46 32.99 1.934 116.07
71 444.76 27.80 0.46 33.45 1.934 116.06
72 444.76 27.80 0.46 33.92 1.934 116.05
73 444.76 27.80 0.46 34.38 1.934 116.05
74 444.76 27.80 0.46 34.84 1.934 116.04
75 444.76 27.80 0.46 35.31 1.934 116.03
76 444.76 27.80 0.46 35.77 1.934 116.03
77 444.76 27.80 0.46 36.23 1.934 116.02
78 444.76 27.80 0.46 36.70 1.933 116.00
79 444.76 27.80 0.46 37.16 1.933 115.99
80 444.76 27.80 0.46 37.62 1.933 115.98
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Computed bi
Checked by

Gould NCN-33
| Amp

Time Ampere Amps per Hours Cumulative Volts Actual
(min.) Rate pos plate per pos A.H./pos. per Battery

(16 plates) | plate Discharge. cell Voltage

81 444.76 27.80 0.46 38.08 1.933 115.97
82 444.76 27.80 0.46 38.55 1.933 115.95
83 444.76 27.80 0.46 39.01 1.932 115.94
84 444.76 27.80 0.46 39.47 1.932 115.92
85 444.76 27.80 0.46 39.94 1.932 115.91
86 444.76 27.80 0.46 40.40 1.932 115.89
87 444.76 27.80 0.46 40.86 1.931 115.88
88 444.76 27.80 0.46 41.33 1.931 115.86
89 444.76 27.80 0.46 41.79 1.931 115.85
90 444.76 27.80 0.46 42.25 1.931 115.83
91 444.76 27.80 0.46 42.72 1.930 115.82
92 444.76 27.80 0.46 43.18 1.930 115.80
93 444.76 27.80 0.46 43.64 1.930 115.79
94 444 76 27.80 0.46 44.11 1.930 115.78
95 444.76 27.80 0.46 44.57 1.929 115.76
96 444.76 27.80 0.46 45.03 1.929 115.75
97 444.76 27.80 0.46 45.50 1.929 115.73
98 444.76 27.80 0.46 45.96 1.929 115.72
99 444.76 27.80 0.46 46.42 1.928 115.70

100 444.76 27.80 0.46 46.89 1.928 115.69
101 444.76 27.80 0.46 47.35 1.928 115.67
102 444.76 27.80 0.46 47.81 1.928 115.66
103 444.76 27.80 0.46 48.28 1.927 115.64
104 444.76 27.80 0.46 48.74 1.927 115.63
105 444.76 27.80 0.46 49.20 1.927 115,62
106 444.76 27.80 0.46 49.67 1.927 115.60
1076 444.76 27.80 -0.46 509.3 1.926 115.59
108 444.76 27.80 0.46 50.59 1.926 115.57
109 444.76 27.80 0.46 51.06 1.926 115.56
110 444.76 27.80 0.46 51.52 1.926 115.54
111 444.76 27.80 0.46 51.98 1.925 115.53
112 444.76 27.80 0.46 52.45 1.925 115.51
113 444.76 27.80 0.46 52.91 1.925 115.49
114 444.76 27.80 0.46 53.37 1.924 115.46
115 444.76 27.80 0.46 53.84 1.924 115.44
116 444.76 27.80 0.46 54.30 1.924 115.42
117 444.76 27.80 0.46 54.76 1.923 115.40
118 444.76 27.80 0.46 55.23 1.923 115.38
119 444.76 27.80 0.46 55.69 1.923 115.36
120 444.76 27.80 0.46 56.15 1.922 115.33
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BATTERY "B" LOCA VOLTAGE PROFILE
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Gould NCN-33
Amp

Time Ampere Hours Cumulative Volts Actual
(min.) Rate per pos A.H./pos. per Battery

p plate Discharge cell Voltage

0 2.074 124.46
1 907.80 0.95 0.95 1.881 112.83
2 287.21 0.30 1.24 1.953 117.20
3 762.35 0.79 2.04 1.901 114.05
4 486.41 0.51 2.55 1.934 116.02
5 949.71 0.99 3.53 1.876 112.56
6 556.43 0.58 4.11 1.927 115.65
7 556.43 0.58 4.69 1.927 115.65
8 556.43 0.58 5.27 1.927 115.65
9 556.43 0.58 5.85 1.927 115.65

10 556.43 0.58 6.43 1.927 115.64
11 556.43 0.58 7.01 1.927 115.64
12 556.43 0.58 7.59 1.927 115.64
13 556.43 0.58 8.17 1.927 115.63
14 556.43 0.58 8.75 1.927 115.62
15 556.43 0.58 9.33 1.927 115.60

" 16 556.43 0.58 9.91 1.926 115.59
17 556.43 0.58 10.49 1.926 115.59
18 556.43 0.58 11.07 1.926 115.59
19 556.43 0.58 11.65 1.926 115.59
20 556.43 0.58 12.23 1.926 115.58
21 556.43 0.58 12.81 1.926 115.57
22 556.43 0.58 13.39 1.926 115.57
23 556.43 0.58 13.97 1.926 115.56
24 556.43 0.58 14.55 1.926 115.56
25 556.43 0.58 15.13 1.926 115.56
26 556.43 0.58 15.71 1.926 115.56
27- 556.43 0.58 16.29 _ 1.926 115.56
28 556.43 0.58 16.87 1.926 115.56
29 556.43 0.58 17.45 1.926 115.56
30 556.43 0.58 18.03 1.926 115.56
31 236.63 0.25 18.27 1.959 117.52
32 236.63 0.25 18.52 1.959 117.52
33 236.63 0.25 18.76 1.959 117.52
34 236.63 0.25 19.01 1.959 117.52
35 236.63 0.25 19.26 1.959 117.52
36 561.23 0.58 19.84 1.925 115.49
37 561.65 0.59 20.43 1.925 115.48
38 561.65 0.59 21.01 1.924 115.46
39 561.65 0.59 21.60 1.924 115.45
40 561.65 0.59 22.18 1.924 115.44
41 561.65 0.59 22.77 1.924 115.43
42 236.65 0.25 23.01 1.958 117.51
43 236.65 0.25 23.26 1.958 117.51
44 236.65 0.25 23.51 1.958 117.51
45 236.65 0.25 23.75 1.958 117.51
46 236.65 0.25 24.00 1.958 117.51
47 236.65 0.25 24.25 1.958 117.51
48 236.65 1 0.25 24.49 1.958 117.51
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Gould NCN-33
Amp

Time Ampere Hours Cumulative Vol Actual
(min.) Rate per pos A.H./pos. per Battery

plate Discharge cell Voltage
49 236.65 0.25 24.74 1.958 117.51
50 236.65 0.25 24.99 1.958 117.51
51 236.65 0.25 25.23 1.958 117.51
52 236.65 0.25 25.48 1.958 117.51
53 236.65 0.25 25.73 1.958 117.51
54 236.65 0.25 25.97 1.958 117.51
55 236.65 0.25 26.22 1.958 117.51
56 236.65 0.25 26.47 1.958 117.50
57 236.65 0.25 26.71 1.958 117.50
58 236.65 0.25 26.96 1.958 117.50
59 236.65 0.25 27.20 1.958 117.50
60 236.65 0.25 27.45 1.958 117.50
61 237.75 0.25 27.70 1.958 117.50
62 237.75 0.25 27.95 1.958 117.50
63 237.75 0.25 28.19 1.958 117.50
64 237.75 0.25 28.44 1.958 117.50
65 237.75 0.25 28.69 1.958 117.50
66 237.75 0.25 28.94 1.958 117.50

t 67 237.75 0.25 29.18 1.958 117.50
68 237.75 0.25 29.43 1.958 117.50
69 237.75 0.25 29.68 1.958 117.49
70 237.75 0.25 29.93 1.958 117.49
71 237.75 0.25 30.18 1.958 117.49
72 237.75 0.25 30.42 1.958 117.49
73 237.75 0.25 30.67 1.958 117.49
74 237.75 0.25 30.92 1.958 117.49
75 237.75 0.25 31.17 1.958 117.49
76 237.75 0.25 31.41 1.958 117.49
77 237.75 0.25 31.66 1.958 117.49
78 237.75 0.25 31.91 1.958 i 17.49
79 237.75 -- 0.25 32.16 1.958 117.49
80 237.75 0.25 32.40 1.958 117.49
81 237.75 0.25 32.65 1.958 117.49
82 237.75 0.25 32.90 1.958 117.49
83 237.75 0.25 33.15 1.958 117.49
84 237.75 0.25 33.39 1.958 117.49
85 237.75 0.25 33.64 1.958 117.49
86 237.75 0.25 33.89 1.958 117.49
87 237.75 0.25 34.14 1.958 117.49
88 237.75 0.25 34.39 1.958 117.49
89 237.75 0.25 34.63 1.958 117.49
90 237.75 0.25 34.88 1.958 117.49
91 237.75 0.25 35.13 1.958 117.49
92 237.75 0.25 35.38 1.958 117.49
93 237.75 0.25 35.62 1.958 117.49
94 237.75 0.25 35.87 1.958 117.49
95 237.75 0.25 36.12 1.958 117.49
96 237.75 0.25 36.37 1.958 117.49
97 237.75 0.25 36.61 1.958 117.49
98 237.75 0.25 36.86 1.958 117.49
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Gould NCN-33
__ _ A m p _ _ I _ I _

Time Ampere Hours Cumulative | Volts | Actual
(min.) Rate per pos A.H./pos.1 per Battery

plate Discharge cell Voltage
99 237.7 0.25 37.11 1.958 117.49

100 237.75 0.25 37.36 1.958 117.49
101 237.75 0.25 37.61 1.958 117.49
102 237.75 0.25 37.85 1.958 117.49
103 237.75 0.25 38.10 1.958 117.49
104 237.75 0.25 38.35 1.958 117.49
105 237.75 0.25 38.60 1.958 117.49
106 237.75 0.25 38.84 1.958 117.49
107 237.75 0.25 39.09 1.958 117.49
108 237.75 0.25 39.34 1.958 117.49
109 237.75 0.25 39.59 1.958 117.49
110 237.75 0.25 39.83 1.958 117.49
111 237.75 0.25 40.08 1 1.958 117.49
112 237.75 0.25 40.33 1.958 117.49
113 237.75 0.25 40.58 1.958 117.49
114 237.75 0.25 40.82 1.958 117.49
115 237.75 0.25 41.07 1.958 117.49

116 237.75 0.25 41.32 1.958 117.49
117 237.75 0.25 41.57 1.958 117.49
118 237.75 0.25 41.82 1.958 117.49
119 237.75 0.25 42.06 1.958 117.49
120 237.75 0.25 42.31 1.958 117.49
125 237.75 1.24 43.55 1.958 117.49
130 237.75 1.24 44.79 1.958 117.49
135 237.75 1.24 46.03 1 1.958 117.49
140 237.75 1.24 47.26 1.958 117.49
145 237.75 1.24 48.50 1.958 117.48
150 237.75 1.24 49.74 1.958 117.48
155 237.75 1.24 50.98 _ 1.958 117.47
160 237.75 1.24 52.22 1.958 117.46
165 237.75 1.24 53.45 1.958 117.46
170 237.75 1.24 54.69 1.958 117.45
175 237.75 1.24 55.93 __=_ 1.957 117.45
180 237.75 1.24 57.17 1.957 117.41
185 237.75 1.24 58.41 1.956 117.38
190 237.75 1.24 59.65 1.956 117.35
195 237.75 1.24 60.88 1.955 117.31
200 237.75 1.24 62.12 1.955 117.28
205 237.75 1.24 63.36 1.954 117.24
210 237.75 1.24 64.60 1.953 117.20
215 237.75 1.24 65.84 1.953 117.16
220 237.75 1.24 67.08 1.952 117.12
225 237.75 1.24 68.31 1.951 117.08
230 237.75 1.24 69.55 1.951 117.04
235 237.75 1.24 70.79 = 1.950 116.99
239 237.75 0.99 71.78 1.949 116.94
240 293.59 0.31 72.09 1.937 116.22
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BATTERY "B" SBO VOLTAGE PROFILE
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PANEL 711BCB-21B for LOCA PICK UP & DROP OUT VOLTAGES

I- -I-Component I LOCA Pickup. LOCA Dropout
Comp Load Load IQ.A.IMFG Model No Ref. Nominal PickupI Dropou Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description Icati Jj__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ V la e V la e Voltage Voltage Acceptable Voltage _ __IAce~ptableJ

A02 7ILPEEBDCI Emerg Lighting Panel I/IAll GE 1C28001607 See Design Input 2.1 8 &2.19 120 78 18.0 103.29 25.29 YES 102.61 84.61 YES
A03 7iLPEHBI Ernerg Lighting Panel Il/ill GE IC28001607 See Design Input 2.1 8 & 2.19 120 78 18.0 106.26 28.26 YES 105.57 '87.57 YES
A05 7ILPEADC2 Ernerg Lighting Panel Il/1ll GE 1C28001612 See Design Input 2.18 &2.19 120 78 18.0 102.07 24.07 YES 101.41 83.41 YES
A07 71ILPERDC3 Ernerg Lighting Panel IlIllI GE 1C28001607 See Design Input 2. 1 8&2.19 120 78 18.0 104.37 26.37 YES 103.69 85.69 YES
A08 7ILPERWI Emerg Lighting Panel Il/Ill1 GE 1C28001607 See Design Input 2.18 & 2.19 120 78 18.0 105.09 27.09 YES 104.40 86.40 YES
C02 31 P-713(M) RFPT B Ernerg Oil Pump IlIllI GE 5CD256EI050 IEEE-946 (80% of nominal) 125 100 100.0 97.58 :;-2A2 NO; 100.27 0.27 YES

31P.7B(M) Control 31 P-7B(M) Control Wil/l GE IC2820AI00BB3J See Design Input 2.21 120 75.6 24.0 109.97 34.37 YES 107.07 83.07 YES
Il/Ill GE 1C28001621AM3H See Design Input 2.18 & 2.19 120 78.0 18.0 109.97 31.97 YES 107.07 89.07 YES
Il/Ill GE 1C2800A501AB23C GE Technical inquiry dated 08/08/97 120 75.6 9.6 109.97 34.37 YES 107.07 97.47 YES

______IlIllI GE IC282OA10OBB3J See Design Input 2.21 120 75.6 24.0 109.97 34.37 YES 107.07 83.07 YES
D02 94P-2(M) Emerg Bearing Oil Pump IlIllI GE 5CD366E735 IEEE-946 (80% of nominal) 125 100 100.0 N/A N/A N/A N/A N/A N/A

94-()Control 94P-2(M) Control 1l/Ill GE 1C28001621AM3H See Design Input 2.18 & 2.19 120 78.0 18.0 N/A N/A N/A N/A N/A N/A
11/Ill GE j1C2820A100l3B3K See Design Input 2.21 120 75.6 24.0 t N/A N/A N/A N/A N/A N/A

Il/Ill G 1C2800A 01AB23C See Design Input 2.20 & E-M ail from GE 1 0 7 . . / / / / / /
____ ___ __OOA SO IA B 23C__ ___ 12/19/01 120 75. 9 6 1 N / N /AN /AN /AN /AN /

PANEL 71BCB-2B for SBO PICK UP & DROP OUT VOLTAGES

[JI IComponent ___SBOPickup. SBODropout]
Comp Load Load Q.A. MFG Model No Ref. oina Pickup Dropou4 Minimuml Margin Pickup Minimum [Margin[ DropoutI.No. I.D. Description Cat [__J_______ ____________Voltagei Voltag I Voltage Voltage j_ __Acceptable Voltage IAcceptablej

A02 7ILPEEBDCI Ernerg Lighting Panel Il/Ill GE IC28001607 See Design Input 2.18 &2.19 120 78.0 18.0 112.13 34.13 YES 102.90 84.90 YES
A03 -7ILPEHBI113 Emerg Lighting Panel I/IllI GE 1C28001607 See Design Input 2. 18 & 2.19 120 78.0 1 8.0 115.36 37.36 YES 105.86 87.86 YES
A05 7ILPEADC2 Emerg Lighting Panel Il/Ill GE 1C28001612 See Design Input 2.18 &2.19 120 78.0 189.0 110.81 32.81 YES 101.69 83.69 YES
A07 7ILPERDC3 Ernerg Lighting Panel IAIfI GE 1C28001607 Seq.Design Input 2. 18& 2.19 120 78.0 18.0 113.31 35.31 YES 103.98 85.98 YES
A08 7ILPERWI Ernerg Lighting Panel Il/ll GE 1C28001607 See Design Input 2. 18 &2.19 120 78.0 1 8.0 114.09 36.09 YES 104.69 86.69 YES
C02 31 P-7B(M) RFPT B Emerg Oil Pump Il/Ill GE 5CD256E1050 IEEE-946 (80% of nominal) 125 100.0 100.0 96.32 .36% O . 9.14 3.6 NO

3 1P-7B(MXControl) 3 1P-7B3(M) Control Il/Ill GE I1C282OA10OBBI33. See Design Input 2.21 120 175.6 24.0 108.55 32.95 YES 103.51 79.51 YES
Il1/Ill GE 1IC28001621AM3H See Design Input 2.1 8 &2.19 120 78.0 18.0 108.55 30.55 YES 103.51 85.51 YES
Il/Ill GE lIC2800A501AB23C GE Technical inquiry dated 08/08/97 120 75.6 9.6 108.55 32.95 YES 103.51 93.91 YES

__________IlIllI GE 1C2820A I OBB3J See Design Input 2.21 120 75.6 24.0 108.55 32.95 YES 103.51 79.51 YES
D02 94P-2(M) Ernerg Bearing Oil Pump Il/Ill GE 5CD366E735 IEEE-946 (80%1/ of nominal) 125 100.0 100.0 99.49 451 NO !:j!102.61 2.61 YES

94P-2(MXContm1l) 94P-2(M) Control Il1/Ill GE 1C2800162]AM3H See Design Input 2.18 & 2.19 120 78.0 1 8.0 107.07 29.07 YES 104.70 86.70 YES
IlIllI GE 1C2820A100BB3K See Design Input 2.21 120 75.6- 24.0 107.07 31.47 YES 104.70 80.70 YES

IlIllI GE IC2800A501AB23C See Design Input 2.20 & E-Mail from GE 12 56 9.6 107.07 31.47 YES 104.70 95.10 YES
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 2 / 1 9 / 0 1 _ _ _ _ _ _ _ __ _ _ _ _
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PANEL 71DC-B1 for LOCA PICK UP & DROP OUT VOLTAGES
N Componet e Lt CA Pickup. t LOCA DroAo et a

Comp Load Load Q.A. MFG Model No Reference Nominal Pickup. DropoutPj
No. I.D. Descriptin_ Cat _.Voltag Voltage Voltage VoltageI AcceptbeVlaeAcpbe

03 IUPRN06 Gen.&Transf. Prim. Protect. I/II GE N/A N/A 125 N/A N/A 106.50 N/A N/A 105.39 N/A NIA

07 IZLCN04 I lSkV Station UV Trip HI/Il Agastat 7012PBL A348-C008 125 100 50 108.87 8.87 YES 108.87 58.87 YES
11/111 GE 12HEA61B235 GE GEZ-7723 (Excerpt), App. 8 125 70 70 108.87 38.87 YES 108.87 38.87 YES

I I IYL2NO7 345kV Bkr 71PCB-10042 Al Failure 11/111 W N/A N/A 125 N/A N/A 104.76 N/A N/A 103.67 N/A N/A
15 71 PCB- 10042 345kV Bkr Trip Coil I/IAIl GE ATB-362-7 GE Summary of CB Equipment 828/7 125 70 70 87.98 17.98 YES 87.06 17.06 YES

17 71 PCB-10052 345kV Bkr Trip Coil HAII GE _ATB-362-7 GE Summary of CB Equipment 8128/7 125 70 70 88.03 18.03 YES 87.11 17.11 YES

! 8 IYLIN07 345kV Bkr 71PCB-10052 AH Failure IIAII W N/A N/A 125 N/A N/A 105.52 N/A N/A 104.42 N/A N/A
19 1YGINO1 345kV Disc. 71MOD-10031 Open C IIAII Porter Co. MK-40A 1.24-33 & P295-0057(P06) 125 90 90 104.93 14.93 YES 103.79 13.79 YES

71MOD-10031(M 345kV Disc. 71MOD-10031 Motor IIAII Peerless SF2R3 1.24-33 & P295-0057(P06) 125 90 90 105.39 15.39 YES 109.56 19.56 YES

PANEL 71DC-B1 for SBO PICK UP & DROP OUT VOLTAGES

. I I I 1 1 Component | SBO Pickup. SBO Dropout

CompJ Load Load Q.A.| MFG Model No Reference Nominal| Pickup IDropout Minimuf Margin Pickup Minimumi Margin Dropout

[No.1 I.D. | Description |Cat | I |Voltage Voltage Voltage|Voltage I Acceptable Voltage Accepable|

03 IUPRN06 Gen.& Transf. Prim. Protect. IIAII GE N/A N/A 125 N/A N/A 116.48 N/A N/A 116.48 N/A N/A
07 IZLCN04 115kVStation UVTrip I/IAl Agastat 7012PBL A348-C008 125 100 50 113.03 13.03 YES 113.03 63.03 YES

IIAII GE 12HEA61B235 GEGEZ-7723 (Excerpt),App.8 125 70.0 70 113.03 43.03 YES 113.03 43.03 YES

15 71PCB-10042 345kV Bkr Trip Coil IIAII GE ATB-362-7 GE Summary of CB Equipment 8128/7 125 70 70 N/A N/A N/A N/A N/A N/A

17 71PCB-10052 345kV BkrTrip Coil |I/Ill GE ATB-362-7 GE Summary of CB Equipment 8/28/7 125 70 70 N/A N/A N/A N/A N/A N/A

19 1YGINO1 345kVDisc.71MOD-10031 Open C 11/111| PorterCo. MK-40A 1.24-33&P295-0057(P06) 125 90 90 109.47 19.47 YES 100.47 10.47 YES

| 7MD10031(M|345WVDisc.71MOD-1003IMotor I| IIAII| Peerless |SF2R3 | 1.24-33 &P295-0057(P06) | 125 | 90 |90 | 103.82 |13.82 | YS |102.39 | 12.39 | YES |

i
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PANEL 71DC-B2 for LOCA PICK UP & DROP OUT VOLTAGES

II

om.

No pI
Load

I.D.

Load

Description

QA. MFG

Cat I I

Model No Reference I. Component I LOCA Pickun.
_ 

4..
LOCA Dropout

Nominal Pickup

Voltaire I Voltaue

Dropout I Minimum I Margin I Pickup
Voltagle I Voltage Acceptable

Minimum Margin Dropout

Voltage I I Acceptable

ICICB04 RCIC Relay Logic GE IA 2F I GO O-0233 | 12 5 | 75.0 | 1.2.5 | 14.17 1 39.17 1 YES 1 103 ;39 | 90 .89i Y ES
- 1- CM 7I14rlAI IAS2F

MR(In-111I1 125 1 7in I 12.5 1 114 17 1 39 17 Y ES 103.39 1 90.89 I YES
l I ....... --- ---- v a v_ I a - . I_ . .v . I.- . - _ . I _ I I I I__ I _ __

�_u II... A IIA .1 - - -.- A MPIANA le I Ig 215C I 13A4II I 20 Il vre OM 39 I AC RO I WES
IADSBOI ADS System Power Logic I GE 12HFAISIA2F GOSO-0233 125 75.0 12.5 103.92 28.92 YES 103.23 90.73 YES

(Logic & SRVs) I GE 12HGAI IA52F GOS00 0213 125 75.0 12.5 103.92 28.92 YES 103.23 90.73 YES
(PANEL 09-45) _ GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 103.92 29.92 YES 103.23 65.73 YES

I Agastat ETRI14D3EC2004 A34S-0342 125 100.0 56.25 103.92 3.92 YES 103.23 46.98 YES
02SOV-71EI ADS Auto Pilot SOV I Target Rock 1/2SMS-S-02-1 QDR No. 35.8 125 92.0 92 107.52 15.52 YES 106.73 14.73 YES

IRHRB33 RIIR Channel B Logic I GE I2HFAI5IA2F G00-0233 125 75.0 12.5 113.09 38.09 YES 102.41 89.91 YES
(PANEL 09-33) _ GE 12HGAIIA52F G080-0213 125 75.0 12.5 113.09 38.09 YES 102.41 89.91 YES

I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 113.09 38.09 YES 102.41 64.91 YES
GE CR2820B Series A GE Technical inquiry dated 08/08/97 125 87.5 12.5 113.09 25.59 YES 102.41 89.91 YES

I Agastat ETR A348-0342 125 100.0 56.25 113.09 13.09 YES 102.41 46.16 YES
.I_ _ . Agastat E7012PH A348-CO0S 125 100.0 12.5 113.09 13.09 YES 102.41 89.91 YES

I ADSB02 ADS Low Water Level Loole 121H.A I I A52F 41.O0fl02 13 125 1 75.0 1 12.5 1 104.15 I 29-15 YES 103.45 1 90.95 I YES
02 C3SOV- 140B RPS Trip Backup Scram SOV I GE 12HFAISIA2F GOSO-0233 125 75.0 12.5 105.18 30.18 YES 104.48 91.98 YES. (PANEL 09-15) 1 ASCO NP8316 E-mail from ASCO Dated 11/20/01 125 90.0 90 105.18 15.18 YES 104.48 14.48 YES05 ICSPB10 Core Spray Channel B iLogic I GE 12HFA15IA2F G00-0233 125 75.0 12.5 114.91 39.91 YES 104.20 91.70 YES(PANEL 09-47) _ GE 12HGAIIA52F G080-0213 125 75.0 12.5 114.91 39.91 YES 104.20 91.70 YES

I . GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 114.91 39.91 YES 104.20 66.70 YES06 IHPIB24 HPCI Relay Logic & I GE 12HFAISIA2F GOSO-0233 125 75.0 12.5 115.03 40.03 YES 104.28 91.78 YESRemote Trip_ GE 12HGA1 1A52F GOSO02113 125 75.0 12.5 115.03 40.03 YES 104.28 9i1.7S YES(PANEL 09-39) - GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 115.03 40.03 YES 104.28 66.78 YES
I GE CR2820B Series A GE Technical inquiry dated 08/08/97 125 87.5 12.5 115.03 27.53 YES 104.28 91.78 YES_ 23SOV-102 HPCI Remote Trip SOV _ Skinner Valve 73212N52N00N052TBC6 JE-0 1-005 120 96.0 96.0 115.67 19.67 YES 104.44 8.44 YES09 31SOV-12B RFFT B Turbine Trip Il/ ASCO ASCO Cat No. 106A231 E-mail from ASCO dated 04/26/02 125 90.0 90 101.91 11.91 YES 101.23 11.23 YES10 231NV-79 HPCI Instrunemnt Pvr Inverter I Topaz N250-GWR-125-60-115 WR 97-00648-00 & Cal. Sheet(ICR) 125 101.3 101.5 115.16 13.66 YES 104.28 2.78 YES23TU-3-12 HPCI Turbine Speed P/S I Lambda JSW-150-4S/A JE-01-013 125 85.0 85 115.02 30.02 YES 104.13 19.13 YES23SOV-53,-54 HPCI Steam Supply Trap & Exh VA's 11/111 ASCO NP832IA5E Fax fiom ASCO dated 10/01/97 125 90 90 103.91 13.91 YES 103.21 13.21 YES___02-184P-3B(M) RWR MG Set B Emerg.Oil Pmp It/Ill GE 5CD14W05A341520 IEEE-946 (80% of nominal) 125 100 100 99.53 -A7. iNO ;!': 105.57 5.57 YESl2-/Ill-3B(MXCnrol) 02-184P-3B(M) Control 11111 GE 12HFAISIA2F 0080-0233 125 75.0 12.5 107.30 32.30 YES 108.16 95.66 YES

tIM/Il Agastat 7012P8^ A348-C008 125 100 50 107.30 7.30 YES 108.16 58.16 YES
I , il/ll GE CRI05KOOOBLA Telecon with GE Dated 04/18/97 125 62.5 37.5 107.30 44.80 YES 108.16 70.66 YES1 2 02-184-1 B(BKR) Reac Recir M/G Set B Trip -/ll GE 12HGAIIA52F G080-0213 125 75.0 12.5 112.39 37.39 YES 112.39 99.89 YESIml/Il GE AKF-2-25 GE Material Spec for AKIt525 125 70 70 112.39 42.39 YES 112.39 42.39 YES13 02-184-lA(BKR) Reac Recir M G Set A Alt Trip . _l/Il GE 12HGAIIA52F G080-0213 125 75.0 12.5 112.01 37.01 YES I 12.01 99.51 YES. Il/l GE AKF-2-25 GE Material Spec for AK15/25 125 70 70 112.01 42.01 YES 112.01 42.01 YES14 1 31NV-80,1 Steam Leak Det Sys I Topaz 125-GW-125-60 T248-0049 & Cal. Sheet(ICR) 125 101.5 101.5 115.38 13.88 YES 104.56 3.06 YES

16 02-3VN--613D AM Cabinet Pwr Supply Converter I DDatmetric 147D8661PI G00S-0166 125 105 105 115.23 10.23 YES 104.40 4 .5: N O
23 23E/S-200B Foxboro Inst PwrSupply I Foxboro N-2ARPS0-A6-BB4 Mod FI-S9-158 125 104 104 114.97 10.97 YES 104.11 0.11 YES
24 71 INV- I B 27 MAP Pnl-Inst iNV Loads I DRPoer STI-03-1 Dwg No. 1.49-160 125 101.5 101.5 114.18 12.68 YES 103.23 1.73 YES
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PANEL 71DC-B2 for SnO PICK UP & DROP OUT VOLTAGES

1 1 Component SBO Pickup. SBO Droput
Corn Load Load Q-A. MFG Model No Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout.

No LID. D.escription Cat Voltage Voltage |Voltage Voltage Acetbe Voltage Acceptable

01 ICICB04 RCIC Relay Logic I GE 12HFA15IA2F G080-0233 125 75.0 12.5 115.11 40.11 YES 104.01 91.51 YES
GE 12HGAIIA52F G080-0213 125 75.0 12.5 115.11 40.11 YES 104.01 91.51 YES

I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 115.11 40.11 YES 104.01 66.51 YES
IADSBOI ADS System Power Logic I GE 12HFA15IA2F G080-0233 125 75.0 12.5 N/A NIA N/A N/A N/A N/A

f (Logic & SRVs) I GE 12HGAI IA52F G080-0213 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
. (PANEL09.45) _ GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 N/A N/A N/A N/A N N/A

I Agastat ETRI4D3EC2004 A348-0342 125 100.0 56.3 N/A N/A N/A N/A N/A N/A
02SOV-71El ADS Auto Pilot SOV I Target Rock I/2SMS-S-02-1 QDR No. 35.8 125 92.0 92.0 N/A N/A N/A N/A N/A N/A

IRHRB33 RHR Channel B Logic I GE 12HFA15IA2F G080-0233 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
(PANEL 09-33) _ GE 12HGAI IA52F G080-0213 125 75.0 12.5 N/A N/A N/A N/A N/A N/A

I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 N/A N/A N/A N/A N/A N/A
_ GE CR2820B Series A GE Technical inquiry dated 08/08/97 125 87.5 12.5 N/A N/A N/A N/A N/A N/A

iI Agastat ETR A348-0342 125 100.0 56.3 N/A N/A N/A N/A N/A N/A
I Agastat E7012PH A348-C008 125 100.0 12.5 N/A N/A N/A N/A N/A N/A

IADSBO2 ADS Low Water Level Logic I GE 12HGAIIA52F G080-0213 125 75.0 12.5 114.40 39.40 YES 104.10 91.60 YES
02 03SOV- 140B RPS Trip Backup Scram SOV I GE I2HFAI5IA2F G080-0233 125 75.0 12.5 114.70 39.70 YES 104.37 91.87 YES

(PANEL 09-15) I ASCO NP8316 E-mail from ASCO Dated 11/20/01 125 90.0 90.0 114.70 24.70 YES 104.37 14.37 YES
05 ICSPBIO Core Spray Channel B Logic I GE I2HFAI5IA2F G080-0233 125 75.0 12.5 N/A N/A N/A N/A N/A N/A

(PANEL 09-47) - GE 12HGAI IA52F G08040213 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
I_ GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 N/A N/A N/A N/A N/A N/A

06 IHPIB24 HPCI Relay Logic & I GE 12HFA15IA2F G080-0233 125 75.0 12.5 115.31 40.31 YES 104.18 91.68 YES
Remote Trip I GE 122HGAIIA52F G080-0213 125 75.0 12.5 115.31 40.31 YES 104.18 91.68 YES
(PANEL 09-39) I GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 115.31 40.31 YES 104.18 66.68 YES

I GE CR28208 Series A GE Technical inquiry dated 08/08/97 125 87.5 12.5 115.31 27.81 YES 104.18 91.68 YES
23SOV- 102 HPCI Remote Trip SOV I Skinner Valve 73212BN52NOONOS2TBC6 JE-01-005 120 96.0 96.0 114.66 18.66 YES 104.33 8.33 YES

09 31SOV-12B RFPT B Turbine Trip 1mil/l ASCO ASCO Cat No. 106A231 E-mail from ASCO dated 04/26/02 125 90.0 90.0 111.14 21.14 YES 101.13 11.13 YES
10 23iNV-79 HPCI Instrunemt Pwr Inverter I Topaz N250-GWR-125-60-115 WR 97-00648-00 125 101.5 101.5 115.42 13.92 YES 104.15 2.65 YES

23TU-3-12 HPCI Turbine Speed P/S I Lambda JSW- I 50-48/A JE-01-013 125 85.0 85.0 115.29 30.29 YES 104.00 19.00 YES
23SOV-53, .54 HPCI Steam Supply Trap & Exh VA's Il/Itt ASCO NP8321ASE Fax from ASCO dated 10/01/97 125 90.0 90 113.29 23.29 YES 103.00 13.00 YES

02-1S4P-3B(M) RWR MG Set B Emerg.Oil Pmp Il/ll GE 5CD14DW5A341520 IEEE-946 (80% of nominal) 125 100.0 100 102.54 2.54 YES 100.92 0.92 YES
02-184P-3B(MXControl) 02-1S4P-3B(M) Control Iml/ll GE 12HFA15IA2F G080-0233 125 75.0 13 111.16 36.16 YES 104.52 92.02 YES

Il/Ill Agastat 7012P9L1 A348-C008 125 100.0 50 111.16 11.16 YES 104.52 54.52 YES
U/Ill GE CR105KOOOBLA Telecon with GE Dated 04/18/97 125 62.5 37.5 111.16 48.66 YES 104.52 67.02 YES

12 02-1l4-lB(BKR) Reac Recir M/G Set B Trip Il/Ill GE 12HGAI IA52F G0O0-0213 125 75.0 12.5 109.40 34.40 YES 109.40 96.90 YES
.l/l1l GE AKF-2-25 GE Material Spec for AK15/25 125 70.00 70 109.40 39.40 YES 109.40 39.40 YES

13 02-1S4- 1 A(BKR) Reac Recir WG Set A Alt Trip II/IIl GE 12HGAIIA52F . 00G0-0213 125 75.00 12.5 N/A N/A N/A N/A N/A N/A
Iml/ll GE AKF-2-25 . GE Material Spec for AK15/25 125 70.00 70 N/A N/A N/A N/A N/A N/A

14 13INV-W8IB Steam Leak Dot Sys I Topaz 125-GW-125-60 T2484049 125 101.50 101.5 115.66 14.16 YES 104.46 2.96 YES
,16 02-3V/V-613D ATTS Cabinet Pwr Supply Converter I Datametric 147D866IPI G0S0-0166 125 105.00 105 115.55 10.55 YES 104.34 t-0.66 . NO
23 23E/S-200B Foxboro Inst Pwr Supply I Foxboro N-2ARPS05-A6-BB4 Mod F 1-89-158 125 104.00 104 115.25 11.25 YES 104.01 0.01 YES

| 24 71INV-1 B 27MAPPni-lnstINVLoads I HDR Power STI-03-1 Dwg No. 1.49-160 125 101.50 101.5 114.46 1 2.96 YES 103.13 1.63 YES
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PANEL 71DC-B3 for LOCA PICK UP & DROP OUT VOLTAGES

111 1 1J Component LOCA Pickup.J LOCA Dropout
Camps Load Load Q-A. MFG Model No Reference - Nomninall PickupI Dropout Minimuml Margin Pickup Minimum MarginI Dropout
No.j ID. Description Cat _ _j _ _ _ _ _J_ _ _ _ _ _

1Voltage IVoltagel Voltage VoltageI Acce tbe Voltag I Acceptable

01 I ESWBO4 ESW Lockout Matrix I GE CR281 I1A212J Telecon with GE Dated 06/10/97 125 78.75 43.75 101.97 23.22 YES 108.45 64.70 YES
________ __________ I GE 12HFA154E222H- G000-1269 125 76.25 76.25 101.97 25.72 YES 108.45 32.20 YES

03 941 ISC H2 Stator Cooling Panel Il/Itt GE 12HGA I I A52F G080-0213 125 75.00 12.50 105.26 30.26 YES 104.88 92.38 YES
____________ I/Itt Agastat 7012PH1 A348-COOB 125 100 50 105.26 5.26 YES 104.88 54.88 YES

05 09-ECCS2-EP SRV Cab I Lambda JWS300-24 M l-97-070 & WRO03-05397-00 125 96 96 115.95 19.95 YES 104.87 8.87 YES
06 ISGTBOI Standby Gas Treat I GE CR28I 0OCoil 22DI 35G22 D 1-97-114 and JE-0I1-093 125 78.75 43.75 99.56 20.81 YES 103.71 59.96 YES

Control B I S&D 219XXF102 S440-C01 6 125 100 100 99.56 20.81 YES 103.71 3.71 YES
(PNL 09AR-61B) I Agastat E7014PF A34S-C008 125 100.0 12.50 99.56 -0.44 NO 103.71 91.21 YES

13 38M0VVB2(M) Cond Vac Bkr Valve Il/Ill Peerless Inc CZ26755 IEEE-946 (80% of nominal) 125 100 100 N/A N/A N/A N/A N/A .N/A

'SM0V.VB2(Control) 38M0V-VB2(M) Cntt IlIIIl GE CR1 O5KOOOBLA Telecon with GE Dated 04/18/V97 125 62.50 37.50 N/A N/A N/A N/A N/A N/A
17 71H02 4kV SWGR Bus 10200 I GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 116.26 46.26 YES 102.16 32.16 YES
is 71H104 4WVS'WGR Bus 10400 1 GE MC-4.76 JDED-00-0290 10/04/00 125, 70 70 116.15 46.15 YES 97.73 27.73 YES
19 71 L34 160V SWG3R Bus 13400o Il/Ill GE AK-2A-25-1 GE Material Spec for AK15/25 125 70 70 116.25 46.25 YES 104.59 34.59 YES
22 09-43 Annunciator Panel Il/Ill RIS AN-100 RIS AN-100lInstallation pg. I 125 105 lO5 111.48 6.48 YES 99.87 .5.13 NO
24 1 71UPS-7 linterposingftelayPnl Il1/Ill Kepco 26083 JE-02.174 125 100 100 114.46 14.46 YES 103.21 3.21 YES

PANEL 71DC-1B3 for SBO PICK UP & DROP OUT VOLTAGES

II I II____Component [ SBO Pickup. SBO Dropout
Comp Load Load Q.A. IMFG Model No IReference Nominal I ikpIDropout jMinimumj Mari ikp MnmmMarginj Dropout
No. LD. Description jcati I Voltage IVoltage Voltage Voltage I table Voltage jAcceptable

0 1 1ESW134 ESW Lockout Matrix I GE CR281 I A212) Telecon with GE Dated 06/10/97 125 78.75 43.75 104.85 26.10 YES 104.15 60.40 YES
________I GE 12H-FA I54E222Hl GO80-1269 125 76.25 76.25 104.85 28.60 YES 104.15 27.90 YES

03 94H5C 112 Stator Cooling Panel 11/Ill GE i2HGAIIAS2F G080-0213 125 75.00 12.50 N/A N/A N/A N/A N/A N/A
_________I/Ill Agastat 7012PH A348-C008 125 100 50 N/A N/A N/A N/A N/A N/A

5 09-ECCS2-EP SRV Cab I Lambda JWS300-24 C MI1-97-070 & WRO03-05397-00 125 196 96 115.71 19.71 YES 104.57 8.57 YES
06 ISGTBOI Standby Gas Treat I - GE CK2810 Type A14 Telecon indicates 85% or less 125 106.25 43.75 108.40 2.15 YES 103.68 59.93 YES

Control B I S &D 219XXF102 S440-CO 16 125 100 100 108.40 8.40 YES 103.68 3.68 YES
(PNI.O9AR-6B) I Agastat E7014PP Amerace Co. Test Rteport No. ES-100O 125 100 12.5 108.40 8.40 YES 103.68 91.18 YES

1338M0V-VB2(M) Cond Vac Bkr Valve Il/Ill Peerless Inc CZ26755 IEEE-946 (80% of nominal) 125 100 100 778 421 O9.6 .. 4 N
38MOV-V02(Controt) 38M0V-V132(M) CntI It/Ill GE CRI05KOOOBLA Tele~con with GE Dated 04/I18/97 125 62.50 37.50 115.66 53.16 YES 104.60 67.10 YES

1 7 7I1[-1O2 4VSWGR Bus 10200 I GE MC-4.76 GElInstructions GEl-88771 D 125 _70 70 116.26 46.26 YES 105.12 35.12 YES
I 8 7 111104 4kV SWGR Bus 10400 1 GE MC-4.76 GE Instructions GEI-88771 D 125 70 70 116.15 46.15 YES 103.48 33.48 YES
19 71134 60OV SWR Bus i3400 Il/Ill GE AK-2A-25-1 GE Material Spec for AKI 5/25 125 70 70 116.24 46.24 YES 105.18 35.18 YES
22 09-43 lAnnunciatorPanel Il/Ill RIS AN-100 AN-100tInstallation pg.1 12 05 105 111.47 6.47 YES 99.83 ~4.11; N
24 71UJPS-7 Interposing Relay Pni It/Ill Kepco 26083 JE-02-174 125 100 100 114.45 14.45 YES 103.17 3.17 YES
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PANEL 71 DC-B4 for LOCA PICK UP & DROP OUT VOLTAGES

Component ~LOCA Pickup LOCA Dropout
Compt Load Q.A.j MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. LD. Description J~Cat. IolageVoltage[ Voltage Vote AcceptableF Voltage Acceptabi
02 93FPBD Force Paralleling CndI Pnl______

TBRXI-IEDGBI3 Start Tie Brk Control I SQ.D KPD-I13 Class 85OI S345-C006 &App. 8 130 97.5. 50 109.53 12.03 YES 104.83 54.83 YES
TBRX2-IEDGBI3 Start Tie Brk Permissive -- I - SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 -109.53 12.03 YES 104.83 54.83 YES
TD8M-IEDGB13 EDG A &CForce Parallel I Agastat E7014PC A349-C008 125 tOO, 12.5 109.52 9.52 YES 104.82 92.32 YES
VSRXI.IEDGBI3 EDG AStart Field Flashing I SQ.D - KPD- 13 Class 8501 S345-C006 &App. 8 130 97.5 50 108.67 11.17 YES 104.83 54.83 YES
VSRX2-1IEDGB 13 EDG CStart Field Flashing I SQ.D KPD-I13 ClasasOI50 S345-C006 &App. 8 130 97.5 50 108.67 11.17 YES 104.83 54.83 YES

GFR-IEDGBI3 EDG A &CField Flashing I SQ.D - KPD-l3 Class 85OI S345-C006 &App.8 1 30 97.5 50 108.65 11.15 YES 104.84 54.84 YES
TD9M-IEDGBI3 EDG A & CForce Parallel I Agastat E7014PC A348-COO8 125 lOG 12.5 108.65 8.65 YES 104.84 92.34 YES
TD9X-IEDGBl3 EDG A &CForce Parallel 1 GE -CR2811 CoilI2213135G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 106.84 28.09 YES 107.89 64.14 YES
07Panel 71L26 Close I GE J AK-2A-25-1 GE FAX 5/2/1997 ] 125 90 J 90 117.16 J27.16 YES 93.05 J3.05 YES

08 171 H06I Panel 71H06 CloseI GE MC-4.76 J DED-00-0290 10/04/0 125 70 70 117.17j 47.17 YES 1 103.00 33.00 YES
___ 711106 Panel 71 HOG Trip t' E j MC-4.76 J JDED-00-0290 10/04/00 j 125 70 j 70 j117.17 47.17 J YES j103.00 J33.00 YES

1193ECP-B EDG, "B" CMr & Ann
KI-IEDGBI2 Auto Start I GE CR2811 Coil 22DI35G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 96.60 17.85 YES 94.52 50.77 YES

TBR-IEDGBI2 Remote Start I SQ.D KPD-l3 Class 9501 S345-C006 &App.S8 130 97.5 50 107.76 10.26 YES 103.50 53.50 YES
TD6-lIEDGBI12 Engine Start Interlock I Agastat E7012PD A349-C008 125 100 12.5 107.76 7.76 YES 103.50 91.00 YES
TD7-1IEDGBI12 Engine Start Raw Wtr I Agastat E7012PD A348-C008 125 100 12.5 107.76 7.76 YES 103.50 91.00 YES

* K4-IEDGB12 Loss of Gen Field I SQ.D KPD- 13 Class 9501 S345-C006 &App. 8 130 97.5 50 106.81 9.31 YES 103.50 53.50 YES
* FFR- IEDGBI12 Field Flash I GE CR2811 Coil 22D135G441 Telecon with GE DatedO06/10/97- 125 78.75 43.75 106.81 28.06 YES 103.46 59.71 YES

VSR-IDB2 Vl edI SQ.D KPD-13 Class 9501 S345-C006 &App. 8 130 97.5 50 106.81 9.31 YES 103.50 53.50 YES
TD5-1IEDGB 12 Diesel Fail to Start -I - Agastat E7014PC A348-C008 125 100 12.5 106.04 6.04 YES 95.12 82.62 YES

SOy-lIB Air Stast RighitSolenoid I Graham White 712-015 (SOV) See MOD DI -98-020 125 90 90 106.02 16.02 YES 95.11 5.11 YES
SOV-213 Air Start Left Solenoid I Graham White 712-015(jSOV) See MOD DI -98-020 125 90 90 106.03 16.03_ YES 95.11 5.11 YES

K2-lEDGBI2 Gov. Booster Pump Relay I GE CRI105 Coil 15D2 IG26 Telecon with GE Dated 04/18/97 125 62.5 37.5 106.04 43.54 YES 95.12 57.62 YES
ESR40-1IEDGBI12 40 RPM Speed Relay I GE CR2811 Coil 22DI35G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 95.12 1__37 YES 95.39 51.64 YES

ESR200-1IEDGBI12 200 RPM Speed Relay I GE CR28111 Coil 22D135G441 Telecon with GEDated 06/10/97 125 79.75 43.75 105.23 26.48 YES 103.50 59.75. YES
ESR400-1IEDGB 12 400 RPM Speed Relay I GE CR2811 Coil 22D!135c441 Telecon with GE Dated O6/1/97 125 79.75 43.75 106.81 28.06 YES 103.50 59.75 1YES

C2-1IEDGBI12 Fuel Oil Prime Pump Relay -I - GE CRI05 Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 37.5 106.04 43.54 YES 95.12 57.62 YES
TDIO-IEDGBI2 Loss of Field I Agastat E7012PD A348-C008 125 100 12.5 107.37 7.37 YES 106.98 94.48 YES
TDI-IEDGBI2 Gav. Solenoid ID I Agastat E7022PK A348-COOS 125 100 12.5 106.04 6.04 YES 95.12 82.62 YES

93GS5-B EDG "A' Gov Booster Pump I Carter GC684 IEEE-946 (80%/ of nominal) 115 92 92 93.35 1.35 YES 104.69 N/A N/A
93P-4B EDG "A" Fuel oil pump I Reliance 502674-3W IEEE-946 (80% of nominal) 120 1 96 96 94.93 .1.07 NO 103.31 N/A N/A

ES-EGI pe wthI Synchro-Start ESSB-4AT M494-0254 100-140 1 90 90 95.12 5.12 YES 95.38 5.38 YES
62-1IEDG(1 HihCraigCret I Agastat E7012PD A348-COOB 125 _1100 1 12.5 1106.98 6.98 YES 103.50 191.00 1YES

EDG "B" GenEDG "B" Pael ls I I Bale Electric I SBHV E.-maIl from Brad Abernathy 6/27/00 125 90 90 103.93 13.93 YES 105.72 15.72 - YES

TDVR-1 EDGB25 Field Shuitdown I Agastat I E7012PC A349-COO8 125 100 12.5 108.72 8.72 YES 103.93 91.43 YES
93P/S-B P/S for EG-M Control -I - Lambda I JWS-1150-4/A EC JE-0O-1 IS 100-370 9 5 £ 85 116.92 31.92 - YES 94.86 9896 YES
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PANEL 71 DC-B4 for LOCA PICK UP & DROP OUT VOLTAGES

i I J Component LOCA Pickup LOCA DropoutCompt Load Q.A. MFG ModelNo. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin DropoutNo. I.D. L Description Cat. _ Voltage Vo|ta eVoltage Voltage IlI Acceptable Voltage Acce tabl12 93ECP-D EDG "D" Ctrl & Ann
KI-IEDGDi2 Auto Start I GE CR2t11 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.7 43.75 95.74 16.99 YES 96.34 52.59 yESTBR-IEDGD12 Remote Start I SQ.D KPD-131Class8501 S345-C006 & App. 8 130 97.5 50 108.13 10.63 YES 103.85 53.85 YESTD6-IEDGD12 Engine Start Inlerlock I - Agastat E7012PD A348-C008 125 100 12.5 108.13 8.13 YES 103.85 91.35 YESTD7-IEDGDI2 Engine Start Raw Wtr I Agastat E7012PD A348-C008 125 100 12.5 108.13 8.13 YES 103.85 91.35 YESK4-IEDGDI2 Loss of Gen Field I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 107.25 9.75 YES 103.85 53.85 YESF'FR-IEDGDI2 Field Flash I GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 107.25 28.50 YES 103.28 59.53 YESVSR-IEDGD12 Volt Speed I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 107.25 9.75 YES 103.85 53.85 YESTD5-IEDGDI2 Diesel Fail to Start I Agastat E7014PC A348-C008 125 100 12.5 106.29 6.29 YES 97.03 84.53 YESSOV-ID Air Start Right Solenoid I Graham White 712-015 (SOV) See MOD DI-98-020 125 90 90 106.27 16.27 YES 97.01 7.01 YESSOV-2D Air Start Left Solenoid Graham White 712-015 (SOV) See MOD DI-98-020 125 90 90 106.28 16.28 YES 97.01 7.01 YESK2-IEDGD12 Gov. Booster Pump Relay I GE CR 105 Coil 15D2 1 G26 Telecon with GE Dated 04/18197 125 62.5 37.5 106.29 43.79 YES 97.03 59.53 YESESR40-IEDGD12 40 RPM Speed Relay I GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 97.03 18.28 YES 97.22 53.47 YESESR200-IEDGDI2 200 RPM Speed Relay I GE CR2S11 Coil 22DI35G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 106.08 27.33 YES 103.85 60.10 YESESR400-IEDGD12 400 RPM Speed Relay I GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 107.25. 28.50 YES 103.85 60.10 YESC2-IEDGDI2 Fuel Oil Prime Pump Relay I GE CR105 Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 37.5 106.29 43.79 YES 97.03 59.53 YESTDIO-IEDGDI2 Loss of Field I Agastat E7012PD A34S-C00S 125 100 12.5 107.72 7.72 YES 107.39 94.89 YESTDI-IEDGD12 Gov. Solenoid TD I Agastat E7022PK A348-C008 125 100 12.5 106.29 6.29 YES 97.03 84.53 YES93GS-5D EDW 'D' Gov Booster Pump I Carter GC684 IEEE-946 (80% of nominal) I15 92 92 95.22 3.22 YES 105.54 N/A N/A93P-4D EW 'D" Fuel Oil Pump I Reliance 502674-3W IEEE-946 (800% of nominal) 120 96 96 96.83 0.83 YES 103.66 N/A N/AESS-IEDGD12 Speed Switch I Synchro-Start ESSB-4AT M494-0254 100-140 90 90 97.02 7.02 YES 97.21 7.21 YES62-IEDWDI2 High Circulating Current I Agastat E7012PD A348-COOS 125 100 12.5 107.39 7.39 YES 1 03.5 91.35 YES

93EGP-D Gen 'D' Cont Panel
ED "D FF EDW 'D. Field Flash |i Basler Electric SBHV E-mail from Brad Abernathy 6/27/00 | 125 90 90 | 103.20 13.20 YES | 105.01 15.01 YESK2NVR-IEDGD25 AutoFieldFlash I I W MD120 InstructionLeaflet l5-00-M 115 92 92 J 107.39 J 15.39 YES 103.20 11.20 YESTDVR-IEDGD25 Field Shutdown I I - Agastat E7012PC A348-COOS 125 100 12.5 | 107.39 7.39 YES | 103.20 90.70 YES93P/S-D P/S for EG-M Control I Lambda JWS-Ls0-4V/A . EC JE4-0-I IS 100-370 8_S5 85 | 116.98 | 31.98 YES | 96.82 118.2| YES



Entergy 1 25V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 5
Page 8 of 25
Computed by: A. Barton
Checked by: B. Marks

PANEL 71DC-B4 for SBO PICK UIP & DROP OUT VOLTAGES

[Compon1ent SBO PickuP SBO Dropout
Compt~ Load QA MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description JCt ______J___________I_______________JVoltage IVoltagel Voltage Voltage Acceptablel Voltage lAcceptabli
02 93FPBD Force Paralleling Cntll Prel ______ __________ _____________ 109.46 101.63

TBRX2 Start Tie Brk Penrmisiv I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97Z.5 50 109.46 11.96 YES 101.63 51.63 YES

TD8M EDG A &CForce Parallel I Agastat - E7014PC A348-C008 125 100 12.5 -109.46 9.46 YES 101.63 89.13 YES
VSRXI EDG AStart Field Fleshing I SQ.D - KPD-I13 Class 8501 S345-C006 &App. 8 130 9735 50 109.46 11.96 YES 101.63 51.63 YES
VSR.X2 EDGUC Start Field Flashing I SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 109.46 11.96 YES 101.63 51.63 YES

CRF EDG A &CField Flashing I SQ.D - KPD-13 Class85Ol 5345-C006 &App. 8 130 97.5 50 109.46 11.96 1 YES 101.63 51.63 1YES
TDM EDOA &C Force Parallel I I Agastat t E7014PC A348-COOS 125 100 12.5 109.46 19.46 1 YES 101.63 89.13 1YES

TD9X EDG A & C Force Parallel I GE CR2811 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 109.46 30.71 YES 101.63 57.88 ~ q

07 71 26 Panel 71L28 Close J I J GE AK-2A-25-1 GE FAXS5/2/1997 125 90 90 117.19 J90.00 [ YES 95.34 [90.00 YES
08 7H6 Pnl7 H08 Close1! I J GE MC-4.76 JDED-00-0290 10/04/00 125 J 70 j 70 117.22147.22 YES 98.04 190.001 YES

71! H06 anel 7l1HOS rip t GE___ A__ MC-4.76 I JDED-00-0290 10/04/00 125 70 70 117.22 47.22 YES 98.04 90.00 YE
II 93ECP-8 EDO "B" Ctr A Ann - 112.81 98.93

KI Auto Start I GE CR2811 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 112.81 34.06 YES 98.93 55.18 YES
TBR Remote Start -I - SQ.D KPD- 13 Class 8501 S345-C006 & App. 8 130 97.5 50 112.81 15.31 YES 98.93 48.93 YES
TD6 Engine Start Interlock I Agastat E7012PD A348.COO8 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
TD7 Engine Start Raw Wtr I Agastat E7012PD A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
K4 Loss of Gen Field I SQ.D KPD- 3 Class 850l S345-C006 &App. 8 130 97.5 50 112.81 15.31 YES 98.93 48.93 YES

FFR Field Flash -I - GE CR2811 Coil 22DI35G44I Telecon with GE Dated 06/10/97 125 78.75 43.75 112.81 34.06 YES 98.93 55.18 YES
VSR Volt Speed I SQ.D KPD- 13 Class 8501 S345-C006 & App. 8 130 97.5 50 112.81 15.31 YES 98.93 48.93 YES
TD5 Diesel Fail to Start I Agastat E7014PC A348-C00 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES

SOV-IA Air Start ight Solenoid I Graham White 712-0 15 (SOV) SeeMODDI-98-20 125 90 90 112.81 22.81 YES 98.93 8.93 YES
SOV-2A ArSatLfSoeod I GaaWht 7205(SOV) See MOD DI.-98-020 125 90 90 112.81 22.81 YES 98.93 8.93 YES

K2 Gov. Booster Pump Relay I GE CR105 Coil I5D2IG26 Telecon with GE Dated 04/18/97 125 62.5 37.5 112.81 50.31 YES 98.93 61.43 YES
ESP40 40 RPM Speed Relay -I - GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 112.81 34.06 YES 98.93 55.18 YES
ESP200 200 RPM Speed Relay I GE CR2811 Coil 22D135G44I Telecon with GE Dated 06/10/97 125 78.75 43.75 112.81 34.06 YES 98.93 55.18 YES
ESP400 400 RPM Speed Relay -I - GE CR2811 Coil 22DI35G441 Telecon with GE Dated 06/1 0/97 125 78.75 43.75 112.81 34.06 YES 98.93 55.18 YES

C2 Fuel Oil Prime Pump Relay I GE CR1 05 Coil 15D21 G26 Telecon with GE Dated 04/I18/97 125 62 37.5 112.81 50.31 YES 98.93 61.43 1YES
TD10 Loss of Field I Agaestat E7012PD A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
TDI Gov. Solenoid TD I Agastat E7022PK A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES

I 93GS5-B EDG "A"GayvBooster Pump I Carter GC684 IIEEE-946 (80%/ of nominal) 115 92 92 97.08 5.08 YES 105.07 13.07 YES
93P-4B EDO 'A' Fuel oil pump I Reliance 502674-3W . EE946 (80% of nominal) 120 96 1 96 9873 2.73 YES 1100.38 4.38 YES

IES Speed Switch 1 Synchro-Start ESSB-4AT M494-0254 100-140 90 90 1112.81 122.811 YES 98.93 8.93 YES
, 62- ~ High Circulating Current I AaatE7012PD A348-COOS 125 D0 12.5 1112.81 112.81 1 YES 98.93= 86.43 YEfS

93EGPi-B Gen "B' Cont Panel -- = = - - - - = -e 5 - - pFedFlash EDG 'B" Field Flash -t J Baster Electric SBHVI E-mail from Brad Abernathy 6/27/00 125 90 -1 90 _J _10_8.93_ 118.93.1 YES 1 108.93 181993 1 YESj~dK2IVR lAuto Field Flash J 4 W MD120O instruction Leaflet 15-800-M ItS 4 92 92 4108.93 416.93 YES 410)89 1693 4YES
TDVR Field Shutdown Agastat E7012PC A348-C008 125 100 12.5 108.93 8.93 YES 108.93 96.43 YES

93/SB /Sfr G- Cnto Lmba WS10-8/ E J-0-1 5=7 - 5 95=0920 24-0 Y - 0-4 =815 N
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PANEL 71DC-B5 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup. LOCA Dropout
Compt Load Q.A. MFG Model No. Reference Nominal | Pickup 1Dropout Minimum Margin| Pickup Minimum Margin| Dropout

No. I.D. Description Cat. Voltage | Voltage [Voltage Voltage | | Acceptable Voltage | | Acceptable

01 [06INV-lB Feedwater Inverter B M Topaz N250-GWR-125-60-11 T248-0049 & Cal. Sheet(ICR 125 101.5 101.5 117.11 15.61 YES 106.48 4.98 YES
04 09ARI-IB CRD B Alt. Rod Insertion M Agastat EGPDO03 A348-0342 125 100 56.25 106.64 6.64 YES 106.30 50.05 YES

11/111 Agastat GPD A348-0342 125 100 56.25 106.64 6.64 YES 106.30 50.05 YES
20 71L14 Panel 71L14 Close 11/111 GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.12 27.12 YES 87.46 -2.54 NO

Panel 71L14 Trip 11/111 GE AK-2A-25-1 GE FAX 5/2/1997 125 70 70 117.12 47.12 YES 87.46 17.46 YES
22 71L24 Panel 71L24 Close 11/Ill GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.14 27.14 YES 106.00 16.00 YES

_ Panel 71 L24 Trip Il/II GE AK-2A-25-1 GE FAX 5/21997 125 70 70 117.14 47.14 YES 106.00 36.00 YES
24 71L44 Panel 71L44 Close IM/Il GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.12 27.12 YES 105.21 15.21 YES

Panel 71L44 Trip 11/111 GE AK-2A.25-1 GE FAX 5/2/1997 125 70 70 117.12 47.12 YES 105.21 35.21 YES

PANEL 71DC-B5 for SBO PICK UP & DROP OUT VOLTAGES

J Component | SBO Pickup. SBO Dropout
Compt Load Q.A. MFG Model No. Reference Nqminal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. | I.D. Description Cat. | _ _ | Voltage Voltage |Voltage Voltage Acceptable Voltage Acceptable
01 06INV-IB FeedwaterlnverterB M Topaz N250-GWR-125-60-1 T248-0049&Cal. Sheet(ICR 125 101.5 101.5 117.12 15.62 YES 106.78 5.28 YES
04 09ARI-IB CRD B Alt. Rod Insertion M Agastat EGPDO03 A348-0342 125 100 56.25 107.04 7.04 YES 106.60 50.35 YES

| 11/111 Agastat GPD A348-0342 125 100 56.25 117.12 17.12 YES 106.78 50.53 YES
20 71L14 Panel 71LI4Close 11/111 GE AK-2A-25-1 GEFAX5/2/1997 125 90 90 117.13 27.13 YES 86.42 -3.5fI NO I

Panel 71L14 Trip 11/|IU GE AK-2A-25-1 GEFAX5/2/1997 125 70 70 117.12 47.12 YES 106.78 36.78 YES
22 71L24 Panel71L24Close 11/111 GE AK-2A-25-1 GEFAX 5/2/1997 125 90 90 117.15 27.15 YES 106.83 16.83 YES

|Panel 71L24 Trip 11/111 GE AK-2A-25-1 CGEFAX 5/2/1997 125 70 70 117.12 47.12 YES 106.78 36.78 YES
24 7lL44 Panel 714L44 Close 1l/ll GK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.13 27.13 YES 106.82 16.82 YES

Panel 71L44 Trip 11/|Il GE AK-2A-25-1 GE FAX 5/2/1997 125 70 70 117.12 47.12 YES 106.78 36.78 YES

)
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MCC 7IBMCC-2 for LOCA PICK UP & DROP OUT VOLTAGES

IIJfComponent___LOCA Pickup [ LOCA Dropout
Comptj Load Q.A. MFG Model No. Reference Nominal Pickup1 Dropout Minimum Margin Pickup Minimuml Margin Dropout

No. I .D. 22DscHpio Cat. ___I________I Voltage Voltage Voltage V oltag AcJ~ceptable Votg ccE~l

0A2 123M0V.14( opn) HPCI Turbine Steam I Anchor W8622455 JAF-CALC-HPCI-01825 125 87.97 87.97 93.07 5.10 YES 103.27 17.30 YES
23M0V.14(Cotrl Inlet VA I GE 1C2800A1607D3G See Design Input 2. 18 & 2.19 120 78.0 18 103.08 25.08 YES 102.40 84.40 YES

(Open) I GE IC2800A1617B3H See Design Input 2.18 & 2.19 120 78.0 18. 103.08 25.08 YES 102.40 84.40 YES
________ GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 103.08 27.48 YES 102.40 78.40 YES

ODI 23P. 140(M) IIPCI Gland Seal Cond II/III GE 5BCJ56ED56A IEEE-946 (80% of nominal) 120 96 96 102.63 6.63 YES 109.22 13.22 YES
23P.140(Control) Exhauster Pump II/III GE 1C2800A1607F3J See Design Input 2.18& 2.19 120 78.0 189 103.71 25.71 YES 103.03 85.03 YES

Wi/ll GE 1C2800A501AB323C See Design Input 2.20 & E- 120 75.6 9.6 103.71 28.11 YES 103.03 93.43 YES
______ ______ ______ _____ ______ ____ _ ______ ___l_ M ail from G E _12/19/01 _ _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OEI 23P-141(M) HPCI Gland Seal Il/Ill Baldor 6229D IEEE-946 (80% of nominal) 125 100 100 104.43 4.43 YES 108.19 8.19 YES
23P-1 4i(Control) Cond. Pump lI/III GE 1C2800A1607F3J See Design Input 2.18 &2.19 120 78.0 18 110.48 32.48 YES 109.20 91.20 YES

I/IlII GE 1C2800A501AB23 See Design Input 2.20 & E- 120 75.6 9.6 110.48 34.88 YES 109.20 99.60 YES
___ __ ___ __ __ ___ _ __ ___ __ __ ___ _ __ _ _ __ __ ___ __ M il~ ro G _12 19 01 __ __ __ __ _ ___ ___Mail_ ___fro m__ __G E_ ___12___19___0 1_

MCC 71BMCC-2 for SBO PICK UP & DROP OUT VOLTAGES

[IIIComponent SBOPickup JSBODropout
Compt Load IQA. MFG Model No. Reference Nominal Pickup Dropouts Minimumi Margin~ Pickup Minimumf Margin Dropout

No. I.D. 1 Description Cat. Voltage___ _____________jVoltage Voltage Voltage I___ I Acceptablel Voltage ____JAcceptable

0A2 23M0V-14(Open) HPCI Turbine Steam I Anchor W8622455 JAF-CALC-HPCI-01825 125 87.97 87.97 93.72 5.75 YES 106.33 18.56 YES
23M0V-14(Control) Inlet VA I GE 1C2800A1607D3G See DesignlInput 2.18 &2.19 120 78 18 103.12 25.12 YES 103.12 85.12 YES

(Open) I GE 1C2800A1617B3H_ See Design Input 2.18 &2.19 120 78 18 103.12 25.12 YES 106.53 88.53 YES
-I - GE 1C2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 103.12 27.52 YES 106.53 82.53 YES

ODI 23P.140(M) HPCI Gland Seal Cond II/III GE 5BCJ56ED56A IEEE-946 (80% of nominal) 120 96 96 103.35 7.35 YES 105.93 9.93 YES
23P-140(Control) Exhauster Pump II/III GE 1C2800A1607F3J tei-Design Input 2.18 & 2.19 120 78 *18 103.75 25.75 YES 103.75 85.75 YES

Il/ill G 1C2800501AB23 See DesignlInput 2.20 &E. 2 56 96 137 8.5 YS 137 41 E
______ ____ _________ ___________ ____ ____ I __ _ _ __ _ M ail from G E _12/19/01 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OEI 23P-141(M) HPCI Gland Seal Il/III Baldor 6229D IEEE-946 (80% of nominal) 125 100 100 104.84 4.84 YES 104.42 4.42 YES
2P11Control) Cond. Pump I/IAIl GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 18 110.91 32.91 YES 105.54 87.54 YES

W1ill GE 1C2800A501AB23 See Design Input 2.20 & E- 120 75.6 9.6 110.91 35.31 YES 105.54 95.94 YES______________ _________________ ______ M ail from G E _12/19/01 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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MCC 71BMCC-4 for LOCA PICK UP & DROP OUT VOLTAGES

_ Component LOCA Pickup LOCA Dropout
Compt Load QA. MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimuml Margin1 Dropout
No. I.D. Description Cat. Voltage Voltage Voltage Voltage _ Acceptable Voltage Acceptable
OBI 23MOV-25(0pen) IJPCIMin Flow Bypass I Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.4S 93.48 99.15 5.67 YES 109.06 15.58 YES

23MOV-25(Control) (Open) I GE IC2800A1607D3G SeeDesign Input2.18 &2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES
I GE IC2800AI607F3H SeeDesign Input2.18 &2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES
I GE 1C2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 106.21 30.61 YES 106.34 82.34 YES

23MOV-25(Close) HPCI Min Flow Bypass I Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 101.63 8.15 YES 112.97 19.49 YES
23MOV-25(Control) (Close) I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES

I GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 1 8 106.21 28.21 YES 106.34 88.34 YES
I GE 1C2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 106.21 30.61 YES 106.34 22.34 YESOB2 12MOV-18(Close) RWCU Supply Outboard I GE ROV-6"S.S.-900#SP JAF-CALC-RWCU-01824 125 92.7 92.7 93.05 0.35 YES 103.86 11.16 YES

12MOV-18(Control) Isol Va I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 100.46 22.46 YES 99.80 81.80 YES
(Close) I GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 1 8 100.46 22.46 YES 99.80 81.80 YES

I GE 1C2820A200A3F E-MailfromGE09/05/00 120 75.6 24 100.46 24.86 YES 99.80 75.80 YES
OCI 23MOV-57(O0en) Suct from Suppr Pool VA I Powell 1523WE JAF-CALC-HPCI-01994 125 87.38 87.38 87.52 0.14 YES 103.08 15.69 YES

23M0V-57(Control) (Open) I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78.0 18.0 102.33 24.33 YES 107.07 89.07 YES
I GE IC2800A1607F3H See Design Input 2.1S J &2.19 120 78.0 I8.0 102.33 24.33 YES 107.07 89.07 YES
I GE IC2S20A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.33 26.73 YES 107.07 83.07 YES

23MOV-57(Close) SuotfromSupprPoolVA I Powell 1523WE JAF-CALC-HPCI-01994 125 87.38 tS7.3S 94.91 7.53 YES 103.31 15.93 YES
23MOV-57(ControO (Close) I GE IC2800A1607D3G SeeDesign Input2.18&2.19 120 78 I8 102.33 24.33 YES 107.07 89.07 YES

I GE IC2800A1607F3J See Design Input 2.12 & 2.19 120 78 18 102.33 24.33 YES 107.07 89.07 YES
I GE 1C2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.33 26.73 YES 107.07 23.07 YES

OC2 23MOV-58(Open) Suppr Pool Upstream I Powell 1523WE JAF-CALC-HPCI-01925 125 93.41 93.41 93.75 0.34 YES 105.05 11.64 YES
23MOV-58(ControO (Open) I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 102.19 24.19 YES 106.93 88.93 YES

I GE IC2800A1607F3H SeeDesign Input2.18&2.19 120 78 18 102.19 24.19 YES 106.93 88.93 YES
I_ _ - GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.19 26.59 YES 106.93 22.93 YES

23MOV-58(Close) Suet from Suppr Pool I Powell 1523WE JAF-CALC-HPCI-01925 125 93.41 93.41 101.67 8.26 YES 105.28 11.87 YES
23MOV-58(Control) (Close) I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 1 8 102.19 24.19 YES 106.93 88.93 YES

GE IC2800A1607F3J SeeDesignlnput2.1 8&2.19 120 78 18 102.19 24.19 YES 106.93 88.93 YES
I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.19 26.59 YES 106.93 82.93 YES

OEI 27MOV-122(Open) Drywell Exhaust Isol I Borg 445HBB3-002 JAF-CALC-CAD-03201 125 67.13 67.13 76.68 9.54 YES 98.64 31.51 YES
27MOV-122(Controo Valve I GE IC2800A1607D3G SeeDesign Input2.18&2.19 120 78 18 110.08 32.08 YES 111.25 93.25 YES

(Open) I GE IC2800A1607F3H SeeDesignlnput2.18&2.19 120 78 18 110.08 32.08 YES 111.25 93.25 YES
_ GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 110.08 34.48 YES 111.25 87.25 YES

27MOV-122(Close) Drywell Exhaust Isol I Borg 445H1BB3-002 JAF-CALC-CAD-03201 125 67.13 67.13 76.55 9.41 YES 98.51 31.37 YES
27MOV-122(ControD Valve I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 110.08 32.08 YES 111.25 93.25 YES

(Close) I GE IC2800A1607F3J SeeDesign Input2.18 &2.19 120 78 18 110.08 32.02 YES 111.25 93.25 YES
I . GE IC2820A200A3F E-MailfromnGE09/05/00 120 75.6 24 110.08 34.48 YES 111.25 87.25 YES



Entergy 125V DC STATION BATTERY "Be SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 5
Page 12of 25
Computed by: A. Barton
Checked by: B. Marks

MCC 7IBMCC-4 for LOCA PICK UP & DROP OUT VOLTAGES (Cont'd)

, I Component LOCA Pickup I LOCA Dropout
Compt Load Q.A. MFG Model No. Reference Nominal Pickup| Dropout Minimum Margin Pickup Minimum Margin Dropout
No,.| D_._ Description Cat. I Voltage Voltage_ Voltage Voltage Acceptable Voltage Acceptable

OE2 23P-150(80.1 sea) HPCIAux OilLuba Pump I Baldor 310-406-404 IEEE-946(80%ofnominal) 120 96 96 93.83 |i:.t1 NO 98.51 2.51 YES
23P-150(Control) (@ 0.1 sea) I GE IC28001621AM3H See Design Input 2.18 & 2.19 120 78 18 102.36 24.36 YES 101.69 83.69 YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.36 26.76 YES 101.69 77.69 YES

I GE IC280OA501AB23C See Design Input 2.20 & E-Mail 120 75.6 9.6 102.36 26.76 YES 101.69 92.09 YES
______ ______ __ ___ _____ ______ ___ __ ______ _____ from G E 12/19/01 _ _ _ _ _ _ _ _

23P-150( 43 see) HPCI Aux Oil Lube Pump I Baldor 310-406-404 IEEE-946 (80% of nominal) 120 96 96 101.75 5.75 YES 98.82 2.82 YES
23P-150(Control) (@ 41 sea) I GE IC28001621 AM3H See Design Input 2.18 & 2.19 120 78 18 102.36 24.36 YES 101.69 83.69 YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.36 26.76 YES 101.69 77.69 YES

I GE IC2800A501AB23C See Design Input 2.20 & E-Mail 120 75.6 9.6 102.36 26.76 YES 101.69 92.09 YES
________ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _______from G E _12/19/01 _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4
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MCC 71BMCC4 for SBO PICK UP & DROP OUT VOLTAGES

l Component | SBO Pickup | SBO Dropout
Compti Load Q.A. MFG Model No. Reference Nominal Pickup I Dropout |Minimum I Margin I Pickup Minimum Margin Dropout

No. I.D. Description Cat. VoltageVoltagel Votag__ Volta g e Acceptablej Voltage I IAcceptable
_ . _ _ _I

OBI 23MOV-25(Open)
23MOV-25(Control)

11PCI Min Flow Bypass
(Open)

(@29 see)

I I Velan I B12-2A7PS-2TS I JAF-CALC-HPCI-03199 I 125. I 93.48 1 93.48 1 100.28 | 6.79 | YES I 110.22 | 16.74 | YES
I GE 1C2800A1607D3G SeeDesign Input2.18 &2.19j 120 78 18 101.63 j 23.63 YES 106.29 88.29 J YES

I GE IC2800A1607F3H SeeDesign Input2.18 &2.19 120 78 18 1 101.63 j 23.63 J YES 1 106.29 88.29 1 YES
I GE C2820A200A3F E-Mail from GE 09/05/00 1 120 1 75.6 24 101.63 I 26.03 1 YES I 106.29 1 82.29 I YES

23MOV-25(Close) I1PCI Min Flow Bypass I Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 101.26 7.78 YES 112.47 18.98 YES
23MOV-25(Control) (Close) I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES

(@29 se) I GE IC2800A1607F3J See Design Input 2.18 8 &2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
I GE 1C2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES

23MOV-25(Open) HPCI Min Flow Bypass I Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 94.89 1.40 YES 107.00 13.52 YES
23MOV-25(Control) (Open) I GE r1C2800Al607D3G See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES

(@ 4 min) GE 1C2800A1607F3H See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
I GE 1C2820A200A3F E-Mail from GE 09/05100 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES

23MOV-25(Close) HPCI Min Flow Bypass I Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 97.88 4.39 YES 107.00 13.52 YES
23MOV-25(Control) (Close) I GE IC2800A1607D3G See Design Input 2.1 8 & 2.19 120 78 1 8 101.63 23.63 YES 106.29 88.29 YES

(@ 4 min & 10 see) I GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
I I GE lC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES

1It
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MCC 71 BMCC4 for SBO PICK UP & DROP OUT VOLTAGES (Cont'd)

I Component SBO Pickup SBO Dropout
Compt Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description Cat. Volta Voltage Voltage Voltage Acc eptable Voltage Acceptablc
OB2. 12MOV-18(Close) RWCU Supply Outboard I GE ROV.6"S.S.-900#SP JAF-CALC-RWCU-01824 125 92.70 92.70 101.06 8.36 YES 101.85 9.15 YES

12MOV-18(Control) Isol Va I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 1 S 109.63 31.63 YES 101.96 83.96 YES
(Close) I GE IC2800AI607F3J See Design Input 2.18 & 2.19 120 78 18 109.63 31.63 YES 101.96 83.96 YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 109.63 34.03 YES 101.96 77.96 YES
OE2 23P-150 (@ Osec) HPCI Aux Oil Lube Pump I Baldor 310-406-404 IEEE-946 (80% of nominal) 120 96 96.00 95.86 100.22 4.22 YES

23P-150(Control) (@ IoseB) I GE IC28001621AM3H SeeDesign Input2.18 &2.19 120 78 18 102.94 24.94 YES 106.18 88.18 YES
I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.94 27.34 YES 106.18 82.18 YES
I GE IC2800A501AB23C SeeDesignInput2.20hE-Mail 120 75.6 9.6 102.94 27.34 YES 106.18 96.58 YES_________________ ~from G E I 12/ 190 1 _ _ _ __ _

23P-I 50( 4min) HPCI Aux Oil Lube Pump I Baldor 310-406-404 IEEE-946 (80% of nominal) 120 96 96.00 94.98 ' 97.52 1.52 YES
23P-150(Control) (@ 4 min) I GE IC28001621 AM3H See Design Input 2.18 & 2.19 120 78 1 8 102.94 24.94 YES 106.18 88.18 I YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.94 27.34 YES 106.18 82.18 YES

I GE IC2800A501AB23C See Deignl nput 2.20 & E-Mail 120 75.6 9.6 102.94 27.34 YES 106.18 96.58 YES
________________ ~~~~ ~~~from G E 12/19/01 _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

23P-150 ( 40min) HPCI Aux OilLubePump I Baldor 310-406-404 IEEE-946 (80% of nominal) 120 96 96.00 100.25 4.25 YES 100.42 4.42 YES
23P-150(Control) (@ 40 min) I GE IC28001621 AM3H See Design Input2.18 &2.19 120 78 18 102.94 24.94 YES 106.18 88.18 YES

I GE lC2820A200A3F E-Mailfrom GE09/05/00 120 75.6 24 102.94 27.34 YES 106.18 82.18 YES

I GE IC2800A501AB23C See Design Input 2.20 & E-Mail 120 75.6 9.6 102.94 27.34 YES 106.18 96.58 YES_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _fro m G E 1 2 /1 9 /0 1 _ _ _ _ I__ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I

I
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MCC 71BMCC-6 for LOCA PICK UP & DROP OUT VOLTAGES

| G' J Cornonent | LOCA Pickup LOCA Dropout
ComlF Ioad Q.A. MG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description Cat. Voltagc Voltage Voltage Voltage VolIageAcceptable Voltage . Acceptable
OAI 23MOV- 16(0pen) HPCI Steam Supply -I Anchor W8622455 JAF-CALC-HPCI-01826 125 91.00 91.00 91.33 0.33 YES 105.74 14.74 YES

23MOV-16(Control) Outboard Isol. VA I GE IC28001617AB3H See Design Input 2.18 & 2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES
(Open) I GE 1C28001617AB3J SeeDesign Input2.18&2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 96.84 21.24 YES 96.21 72.21 YES
23MOV-16(Close) HPCI Steam Supply I Anchor W8622455 JAF-CALC-HPCI-01826 125 91.00 91.00 103.27 12.27 YES 100.09 9.09 YES

23MOV-16(Control) Outboard Isol. VA I GE IC2800A1607D3G See Design Input 2.18 & 2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES
(Close) I GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES

I GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 96.84 21.24 YES 96.21 72.21 YES
OA2 23MOV-19(Open) HPCI Discharge to I Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 79.31 0.31 YES 105.90 26.90 YES

23MOV- 19(Control) Reactor Inboard I GE IC28001617AD3G See Design Input 2.18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES
Isol. VA I GE IC2800A1607F3H See Design Input 2,18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES
(Open) I GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.08 22.48 YES 97.43 73.43 YES

23MOV-19(Close) HPCI Discharge to I Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 83.03 4.03 YES 98.08 19.08 YES
23MOV-19(Control) Reactor Inboard -I GE IC28001617AD3G See Design Input 2.18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES

Isol. VA I GE IC2800A1607F3J See Design Input 2.18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES
_ (Close) I GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.08 22.48 YES 97.43 73.43 YES

II
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MCC 71BMCC-6 for SBO PICK UP & DROP OUT VOLTAGES

f Component SBO Pickup SlO Dropout
Compt Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No . I.D. Description Cat. I I I I Voltage Voltage Vola ge Voltae Acceptable Volbge Acceptable

OAI 23MOV-16(Open) HPCI Steam Supply - - Anchor W8622455 JAF-CALC-HPCI-0 1826 125 91.00 91.00 91.97 0.97 YES 107.00 16.00 YES
23MOV-16(Control) Outboard Isol. VA I GE IC28001617AB3H See Design Input 2.18 & 2.19 120 78.0 18.0 96.88 18.8S YES 96.88 78.88 YES

(Open) I - GE IC28001617AB3J See Design Input 2.18 & 2.19 120 78.0 1I.0 96.88 18.88 YES 96.88 78.88 YES
- GE IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 96.88 21.28 YES 96.88 72.88 YES

oA2 23MOV-19(Open) HPCI Discharge to Re I Powell 19023WE JAP -CALC-HPCI-02094 125 79.00 79.00 79.86 0.86 YES 107.15 28.15 YES
23MOV-19(Control) Inboard Isol. VA - GE IC28001617AD3G SceDesign nput2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES

(Open) I GE IC2800A1607F3H See Design Input 2. 18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(@ 10 sec) I GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.12 22.52 YES 98.12 74.12 YES

23MOV-19(Close) HPCI Discharge to Re I Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 80.90 1.90 YES 94.40 15.40 YES
23MOV-19(Control) Inboard Isol. VA I GE IC28001617AD3G SeeDesign nput2.18& 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES

(Close) I GE IC2800A1607F3J See Design Input 2.1 S & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
. (@ 4 min) I GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.12 22.52 YES 98.12 74.12 YES

23MOV- 19(Open) HPCI Discharge to Re I Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 84.54 5.54 YES 111.45 32.45 YES
23MOV-19(Control) Inboard Isol. VA I GE IC28001617AD3G See Design Input 2. 1 h& 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES

(Open) I GE IC2800A1607F3H See Design hInput 2. 1 8& 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(@35 min) I GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.12 22.52 YES 98.12 74.12 YES

23MOV-19(Close) EIPCI Discharge to ReI Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 84.51 5.51 YES 111.44 32.44 YES
23MOV-19(Control) Inboard Isol. VA I GE IC28001617AD3G SeeDesignInput2.18&2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES

(Close) I GE IC2800A1607F3J SeeIDesign Input2.I8&2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
I (40 min) - GE IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.12 22.52 YES 98.12 74.12 YES
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4 kV SWGR 71 H02 for LOCA PICK UP & DROP OUT VOLTAGES

I _ Component LOCA Pickup LOCA Dropout
Unit Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout

No. I.D. Description Cat Voltage Voltage v oltage Voltage Acceptable Voltage Acceptable

10202 71-10202(Trip) Non.Supplyfrom4kVTransf lT4X IIIIII GE AMH-4.76.250 JDED-00-0290 10/04/00 125 70 70 92.34 22.34 YES 93.50 23.50 J YES
10210 71-10210(Trip) ReacRecircPPP 02-2P-IB 1/111m GE AMH-4.76-250 JDED-00-0290 10t04/00 125 70 70 91.84 21.S4 YES 91.84 21.14 | YES
10212 71-10212 Res.Supply from 4kVTrnsf7IT-2X II/lUI GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A J N/A

101 HONBO03 Bus 10200 Undervoltage Oper. liII GE 12HLAIIB12A GO0804657 125 75_ 75 101.80 26.80 YES 103.08 28.08 | YES |

_11/11 GE SAM17A G080-0576 125 62.5 62.5 101.80 39.30 YES 103.08 40.58 YES

4 kV SWGR 71H02 for SBO PICK UP & DROP OUT VOLTAGES

[ 1 1 I I Component | SBO Pickup SBO Dropout
Un it | | Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimuml Margin I Pickup Minimum Margin | Dropout
No. I.D. Description Cat. | __ _ _|_Voltage I Voltage Votg Voltage | Acceptable| Voltage | | Acceptable

10202| 71-10202(Trip) lNorm.Supplyfrom4kVTransf71T-4X 11/1 I GE J AMH-4.76-250 J JDED-00-0290 10/04/00 125 70 70 1 102.17 32.17 YES 102.17 32.17 YES
|10210 7110210(Trip) RecIRecirePP 02-2P-IB /IVI GE | AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 98.90 28.90 YES 91.90 28.90 | YES

101 71-021 |e.upyfo k ms I-X III GE |AMH-4.76-250 |JDED-00-0290 10/04/00 | 125 | 70 | 70 | N/A |NiA | N/A | N/A |N/A | N/A
10210 IHONBO3 tBus 10200 Undervottage Oper. IHinI GE I SAM17A G080-0576 1 125 62.5 62.5 112.64 50.14 YES 104.76 42.26 YES

I _I_ I | Itl| GE 12HLAI IB12A G080-0657 125 75 75 112.64 37.64 YES 104.76 29.76 | YES

h%
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4 kV SWGR 711104 for LOCA PICK UP & DROP OUT VOLTAGES

1 1 1Cononent LOAPickup LOCADropout
unit Load Q.A. IMG Model No. Reference SIPickup Dropout Minimurn Margin 1Pickup JMinimumj Margin~ Dropout
No. J .D. JDescription Cat. Voltage______ _____________ Vojotage[ Voltage Voltage ____ cetbe Voltage Acceptable

104021 71-10402(frip) Norn Supply from 4kV Transfl71T-4Y ivl/lt GE AMH-476-250 JDED-OD-0290 10/04/00 125 70 70 92.60 22.60 YES 92.26 22.26 YES
10404 71-10404(Trip) Feed to 4kV Energ Bus 10600 Wm11 GE AMH-4.76-2.50 IDED-00-0290 10/04/00 125 70 70 102.48 32.48 YES 102.48 3248 YES

71-10404(Close) 4160V Bus 10600 Close il/l GE AMR-4.76-250 JDED-00-0290 10104/00 125 70 70 97.99 27.99 YES 97.99 27.99 YES
71.10404(Motor) 71-10404 Breaker Charging Motor lI/lU GE G1O40-0631 125 90 90 95.95 5.95 YES 108.68 18.68 YES

10410 71-10410(rrip) Cond Pump 33P.8B WMl GE AMH-4.76-250 J3DED-00-290 10/04/00 125 70 70 100.16 30.16 YES 100.16 30.16 YES
86U.1CNDBO2 37P.SH UV Trip Aux Relay WM/l GE 12HFAS1A42F G1080-023 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES

'~1 71-10412(Close) Res. Supply from 4kV Transf 71 T2Y IWil GE AMHl-4.76-250 JDED-00-0290 10/04/0 125 70 70 92.37 22.37 YES 92.37 22.37 YES
71.10412(Motor) 71-10412 Breakr hr g oc il G 18-61125 90 99545.8Y S 108.63 18.63 YES

10420 71-10420(Trip) Service Water Punp 46P- IB 11/ill GE AMHi-4.76-250 JDED-OD-0290 10/04/0 125 70 70 100.41 30.41 YES 100.41 30.41 YES
86U-ISWSBOI 46P'-lB UndervoltageTripAux Relay WMIl GE 1211FA51A42F GO080-0233 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES

10430 71-10430(Trip) Circ. Water Pmp 36P-IB WM/I GE AMH-4.76-250 JDED-0MOM9 10/04/0 125 70 70 100.10 30.10 YES 100.10 30.10 YES
10440 71-10440(Trip) Aux Feed to 600V Buses ilml GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.34 30.34 YES 100.34 30.34 YES
104501 71.l0450(Trip) Cond Booster Puip33P-9B HIM11 GE AMH-4.76-250 JD)ED-OD-029 10/04/00 125 70 70 100.16 30.16 YES 100.16 30.16 YES

86U-1CNDBOI 33P-9B UndervoItage Ti Aux Relay Il/il GE 12BFASIA42F G10800233 125 75 12.5 100 O.54 25.54 YES 97.63 85.13 YES
10460 71-10460(Thip) TB Clsd Loop Cig Wtr Pip 37P-2B 1Il! GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.45 30.45 YES 100.45 30.45 YES

86U-ITBCBOI 37P-2B Undervoltage Trip Aux Relay WHil GE l2HFA5IA42F G1080-023 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES
10404i IHOND03 Bus 10400 Undervoltage Oper. Ei/l GE SAM17A (1080-576 125 62.5 62.5 103.85 41.35 YES 97.37 34.87 YES

__ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ i/l GE 12HLAI B 2A(080-0657 125 75 75 103.85 1 28.85 YES 97.37 22.37 YES

4 kV SWGR 711104 for SBO PICK UP & DROP OUT VOLTAGES

Com1p1onent SBO Pick-u SBO Dropout
unit Load IQ.A.IW Model No. ReferenceNoia PickupI Dropouts Minimum Margin Pickup JMinimum Margin Dropout
No. j I.D. Description ICat. 11j_ _ _ _ __ _ _ VlaeVoltage ..Volt ciVolta! Acceptable VotAcceptable

10402 71-10402(Trip) Norm Suply from 4kV Tranisf 7IT-4Y 11ill GE AMH-4.76-2p JDED-00-0290 10/04/00 125 70_ 70 100.82 30.82 YES 100.82, 30.82 YES
10404 71-10404(TrP) Feed to 4kV Ement Bus 10600 II/lU GE AMH-4.76-250 JDED-00-0290 1004/00 125 70 70 105.63 35.63 YES 105.63 35.63 YES
10410 71-10410(rrip) Cond Pump 33P.81B H/MI GE AMH-4.76-250 JDED-OD-0290 10/04/00 125 70 70 102.98 32.98 YES 102.98 32.98 YES

86U-ICNDBO2 37P-8B UV Trip Aux Relay 11/1111 GE 1211FA51A42F (1080-0233 125 75 12.5 103.38 28.38 YES 104.88 92.38 YES
10412 71-10412 Res. Supply from 4kV Transf 71T-2y flil GE AMH-4.76-250 JDED)-00-290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10420 71-10420(Trip) Service Water Pump 46P-IB Wml GE AMH-4.76-250 JDED 00-0290 10/0400 125 70 70 103.24 33.24 YES 103.24 33.24 YES

I 86U-1SWS]30I P/tp 46P-lB UV Trip Aux Relay 11/U GE 12HFASlA42F (1080-0233 125 75 12. 103.38 28.38 1 YES 104.88 92.38 1 YES
104301 71-10430(Trip) Circ Water Pump 36P-1IS 11/il GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 102.92 32.92 YES 102.92- 32.92 YES
10440 71-10440(Tp) Aux Feed to 600V Buses lI/l GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 103.16 33.16 YES 103.16 33.16 YES
10450 71-10450(Trip) Cond BoosterI/rop 33P-9B 11/111 GE AMH-4.76-250 JDED-00-0290 10/04/0 125 70 70 102.98 32.98 YES 102.98 32.98 YES

86U-ICNDBOI Prnp 33P-9B LTV Trip Aux Relay 11/111 GE l2HFA51A42F (1080O-0233 125 75 12.5 103.38 28.38 YES -104.88 92.38 YES
10460 71-10460(Trip) TS Clsd Loop Clg V& Pmp 37P-28 1811: GE AH76-250 JDMD-00-0290 10/04/00 125 70 70 103.28 33.28 YES 103.28 33.28 YES

861-1T'BCBOI 137P-2B Undervoftage TrIp Aux Relay 11hm G I 2FAIA42F (1080-0233 125 75 12.5 103.38 28.38 YES 1104.88 192.38 YES
10404 11H0-ND03 Bus 10400 Undervoltage Oper. 11/l GE MGO (08-0576 125 62.5 62.5 113.06 50.56 YES 103.10 40.60 YES

l__ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ __ _ 111 G I R1IAI BI A I(1080-0657 125 75 ~75 ~ l 113.06 38.06 YES 103.10 28.10 YES
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4 kV SWGR 711106 for LOCA PICK UP & DROP OUT VOLTAGES

1 Component I LOCA Pickup. LOCADropout
Unit Load Load Q.A. MFG ModelNo Reference Nominal Pickup |Dropout|Minimu Margin Pickup |Minimum| Margin Dropout

N. I.D. DsrpinCtVoltalge IVoltage I Voltage Voltage Acceptabl Votg Acceptabl

10602 71-10602(Close) 93EDG-B feed to Bus 10600 I | GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 92.97 22.97 YES 9297 2297 | YES
71-10602(Motor) 71-10602BrkChargingMotor I GE G080-0631 125 90 90 100.46 10.46 YES 104.86 14.86 YES

10604 K-lEDGB02 EDG-B&D Tie Brk Closing Rel I GE CR281 IA21IG Telecon with GE Dated 06'l0/97 125 78.75 43.75 106.74 27.99 YES 103.12 59.37 YES
71-10604(Close) Gen. Tieto93EDG-B &D I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 85.44 15.44 YES 85.44 15.44 YES
71-10604(Motor) 71-10604 Brk Charging Motor I 0080-0631 125 90 90 100.46 10.46 YES 102.62 1262 YES

62-IEDGBO2 93EDG-B&D Output Brk Closing Rel I Agastat E7012PB A348.COOS 125 100 12.5 110.98 10.98 YES 103.22 90.72 YES
62X-IEDOB02 93EDG-B&D Output Brk Closing Re I GE 122HLAIIB12A G080-0657 125 75 75 110.98 35.98 YES 103.25 28.25 YES
K9-lEDGB02 Gen. Tie to 93EDG-B &D Trip I GE CR281 IA21IG Telecon with GE Dated 06110/97 125 78.75 43.75 102.55 23.80 YES 103.23 59.48 YES
71-10604(Trip) Gen. Tie to 93EDG-B & D I GE AMH-4.76.250-lD JDED-00-0290 10/04/00 125 70 70 101.80 31.80 YES 101.80 31.80 YES

10610 71-1061 0(Close) RHR Serv Water Pump I OP-I D I GE AMH-4.76-250-l1D JDED-00-0290 10/04/00 125* 70 70 99.98 29.98 YES 99.98 29.98 YES
71-1061 O(Motor) 71-10610 Brk Charging Motor I GE GOSO-0631 125 90 90 106.78 16.78 YES 113.04 23.04 YES

IOSOV-IOI D RHR IOP-I D Motor Cooling SOV I ACSO Co. 8210C13 E-Mail from ASCO Dated 11/15/01 125 90 90 117.17 27.17 YES 102.81 IZ81 YES
10612 71-10612(Close) 93EDG-D feed to Bus 10600 I GE AMH-4.76-250-ID IDED-00-0290 1/W04/00 125 70 70 93.61 23.61 YES 93.61 23.61 YES

71-10612(Motor) 71-10612 Brk Charging Motor I GOSO-0631 125 90 90 100.62 10.62 YES 104.91 14.91 YES
10614 71-10614(Trip) Bus 10400 feed to bus 10600 1 GE AMH-4.76-250-ID JDED-00-0290 1O/04/00 125 70 70 105.34 35.34 YES 105.61 35.61 YES

71-1 0614(Close) Bus 10400 feed to bus 10600 _ AMH-4.76-250-ID JDED-00-0290 10/04/O 125 70 70 92.45 2245 YES 9245 2Z45 YES
71-10614(Motor) 71-I061 BrkChargingMotor G080-0631 125 90 90 107.14 17.14 YES 113.11 23.11 YES

10620 71-10620(Close) R}IR Service Water Pump lOP-IB I GE AMH-4.76-250-ID JDED-OD-0290 10/04/00 125 70 70 98.22 28.22 YES 98.22 28.22 YES
71-10620(Motor) 71-10620 Brk Charging Motor GOO-0631 125 90 90 114.97 24.97 YES 0.00 -90.00 NO

IOSOV-I01B RH PPmp Mtr Cooling SOV I ACSO Co. 21OC13 E-Mail from ASCO Dated 1i/1 5/01 125 90 90 117.17 27.17 YES 102.81 12Z81 YES
10630 71-10630(Close) Core Spray Pump 14P-IB I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 97.26 27.26 YES 97.26 27.26 YES

71-10630(Motor) 71-10630 Brk Charging Motor I GE | GOSO-0631 125 90 90 104.26 14.26 YES 110.23 20.23 YES
10640 Bkr71-10640(Close) RHR Pump lOP-3D I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 94.45 24.45 YES 94.45 24.45 YES

71-10640(Motor) 71-10640 Brk Charging Motor I GE | GOSO-0631 125 90 90 106.79 16.79 YES 111.10 21.10 YES
10650 71-10650(Close) RHR Pump IOP-3C I GE AMH-4.76-250-ID JDED-00-0290 l0t04/00 125 70 70 87.29 17.29 YES 87.29 17.29 YES

71-10650(Motor) 71-10650 Brk Charging Motor I GE | _GOSO-0631 125 90 90 101.30 11.30 YES 102.45 1245 YES
10660 71-10660 FeedtoBuses l600&12600 I GE AMH-4.76-250-ID JDED-00-0290 10/V00 125 70 70 N/A N/A N/A N/A N/A N/A
10612 IHOEB03 Emer. Bus 10600 Undervoltage I GE SAM178 GOS04576 125 62.5 6Z5 103.52 41.02 YES 99.62 37.12 YES

Circuits. I GE 12HLAIIBI2A GO-00657 125 75 75 103.52 28.52 YES 99.62 24.62 YES
I GE 12HGA1IJ52 G080.0213 125 75 12.5 103.52 28.52 YES 99.62 87.12 YES
I Agastat E7012PB A348SC008 125 100 125 103.52 3.52 YES 99.62 87.12 YES
I Agastat E7012PC A34-C008 125 100 IZ5 103.52 3.52 YES 99.62 87.12 YES
I Agastat E7012PD A348-COOS 125 100 125 103.52 3.52 YES 99.62 87.12 YES
I GE 12HFAISIA2F GOSD-0233 125 75 125 103.52 28.52 YES 99.62 87.12 YES
I 3rownr Bo IE-27N B455-0002 & Appendix 6 125 70 70 103.52 33.52 YES 99.62 29.62 YES
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4 kV SWGR 711106 for SBO PICK UP & DROP OUT VOLTAGES

I Component | LOCA Pickup. LOCA Dropout
Unit Load Load Q.A. M| G ModelNo Reference 'Nominal I Pickup Dropout|Minimun Margin Pickup Margin Dropout
No. I.D. Description Cat ModN Voltae Volte Voltae Voltae Acce table VoltagecIccet bb

10602 71-10602(Close) 93EDG-B feed to Bus 10600 1 GE AMH-4.76-250-1D JDED-0D-0290 10/04/00 125 70 70 93.61 23.61 YES 93.61 23.61 YES
71-10602(Motor) 71-10602 Brk ChargingMotor I GE G080-0631 125 90 90 95.35 5.35 YES 103.85 13.85 YES
KI0-1EDGB0I KlO-IEDGBOIBEDBEgnFailure I GE CR281IA211G Telecon with GE Dated 06/10/97 125 78.75 43.75 112.67 33.92 YES 97.93 54.18 YES
71-10602(Trip) 4KV SwgrBkr71-10602 Trip I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 99.78 29.78 YES 99.78 29.78 YES

71-10602(Close) EDG-B feed to Bus 10600 I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 91.78 21.78 YES 91.78 21.78 YES
71-10602(Motor) 71-10602 Brk Charging Motor I G080-0631 125 90 90 103.45 13.45 YES 109.70 19.70 YES

10604 KS-IEDGBO2 EDG-B&D Tie Brk Closing Rel I GE CR28IIA211G Telecon with GE Dated 06/l0t97 125 78.75 43.75 107.67 28.92 YES 98.00 54.25 YES
71-10604(Close) Gen. Tie to 93EDO-B & D I - GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 86.29 16.29 YES 86.29 16.29 YES
71-10604(Motor) 71-10604 Brk Charging Motor I GOSO-0631 125 90 90 103.99 13.99 YES 105.90 15.90 YES

62-1EDGB02 93EDG-B&D Output Brk Closing Rel I Agastat E7012PB A348-COOS 125 100 12.5 113.76 13.76 YES 97.91 85.41 YES
62X-1EDGB02 93EDG-B&D Output Brk Closing Rel I GE 12HLAIIB12A G080-0657 125 75 75 113.76 38.76 YES 97.97 22.97 YES
K9-lEDGB02 Gen. Tie to 93EDG-B &d D liip) GE CR28IIA21IG Telecon with GE Dated 06/l0/97 125 78.75 43.75 112.79 34.04 YES 97.94 54.19 YES

71-10604(Trip) Gen. Tie to 93EDG-B &D I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 102.20 32.20 YES 102.20 32.20 YES
10610 71-10610 RHR ServWaterPump 1OP-ID I GE AMH-4.76-250-ID JDED-000290 1 0/04/0 125 70 70 N/A N/A N/A N/A N/A N/A
10612 71i10612(Close) 93EDG-D feed to Bus 10600 1 GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 94.25 24.25 YES 94.25 24.25 YES

71-10612(Motor) 71-10612Brk Charging Motor I 0080-0631 125 90 90 95.49 5.49 YES 103.90 13.90 YES
K10-1EDGD0 93EDG-D Ega Failure I GE CR281 IA21IG Telecon with GE Dated 06t1OM97 125 78.75 43.75 113.01 34.26 YES 97.96 54.21 YES
71-10612(Trip) 93EDB-D feed to Bus 10600 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 100.03 30.03 YES 100.03 30.03 YES

10614 71-10614(Trip) Bus 10400 feed to bus 10600 1 GE AMH-4.76-250-ID JIED-00-0290 10/04/OO 125 70 70 108.73 38.73 YES 108.73 38.73 YES
10620 71-10620 RHR Service Water Pump l OP-I B I GE AMH-4.76-250-ID JDED-00-0290 I otovoo 125 70 70 N/A N/A N/A N/A N/A N/A
10630 71-10630 Core Spray Pump 14P-1B I GE AMH-4.76-250-ID JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10640 71-10640 RHR Pump IOP-3D I GE AMH-4.76-250-ID JDED-00-0290 10/04/OO 125 70 70 N/A N/A N/A N/A N/A N/A
10650 71-10650(Close) RHR Pump 10P-3C I GE AMH-4.76-250-ID JDED-00-0290 IW4/00 125 70 70 9Z58 22.58 YES 92.58 22.58 YES

71-10650(Motor) 71-10650 Brk Charging Motor I G080-0631 125 90 90 102.90 12.90 YES 106.04 16.04 YES
71-10650(1fip) RHR Pump 10P-3C I GE AMH-4.76-250-ID JDED-00-0290 1/04/OO 125 70 70 108.48 38.48 YES 108.48 38.48 YES

10660 71-10660 Feed to Buses 11600 & 12600 I GE AMH-4.76-250-1D JDED-O 0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10612 IHOEB03 Emer. Bus 10600 Undervoltage I GE SAM17A G080-0576 125 62.5 62.5 1 12.62 50.12 YES 94.83 32.33 YES

Circuits. I GE 12HLAIIB12A GOSO-0657 125 75 75 112.62 37.62 YES 94.83 19.83 YES
I GE 12HGA1 1' 5f GO08-0213 125 75 12.5 112.62 37.62 YES 94.83 8Z33 YES

. I Agaslat E7012PB A348-CO08 125 100 12.5 112.62 12.62 YES 94.83 82.33 YES
I Agastat E7012PC A348-COOS 125 too 12.5 112.62 12.62 YES 94.83 82.33 YES
I | Agastat E7012P11 A348-C008 125 - 0 12.5 112.62 12.62 YES 94.83 82.33 YES
I GE 12HFA15IA2F G080-0233 125 75 12.5 112.62 37.62 YES 94.83 82.33 YES

I I B1rown Bovr ITE-27N B455-0002 & Appendix 6 125 70 70 112.62 42.62 YES 94.83 24.83 YES
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600 V SWGR 71L14 for LOCA PICK UP & DROP OUT VOLTAGES

l Componi k LOCA Picku p LP CA Dropout
Unit I.D. Load Q.A. MFG Model No. Reference [Nominal Pickup Dropout Minimum Margin Pickup Minimu Margin Dropout
No. Description Cat. | Voltage Voltage Voltage Voltage Acceptable Voltage | Acceptable[5B 71-11416(52X) RBClgWtrPPISP-2Bl52XEnergize 11/1111 GE I AK-2A-25-1 | GEMaterialSpecforAKS/25 125 90 | 90 1108.33 18.33 YES 85.01 : .4.99 . NO

71-11416(Close) RB CIg Wtr PP IsP-21B jllfll GE AK-2A-25-I GE Material Spec for AK15/25 125 90 90 71.29 -18.71. NO j71.06 -1a941 NO
SC 71-11418(Trip) RBVentSupplyFan66FN-5B 11/1111 GE I AK-2A-25-1 |GEMaterial Spec for AKI 52s 125 70 70 1103.15 33.15 YES 103.15 3315 YES

tt 71-11420(Trip) RBlVentRetumFan66FN-l2B -I/lllj GE I AK-2A-25-1 I GEMaterialSpecforAK15/25 5 70 70 1103.15 33.15 YES 103.15 3315 YES

600 V SWGR 71L14 for SBO PICK UP & DROP OUT VOLTAGES

[ I Componet I SBO Pickup SBO Dropout
comp ID. Load Q.A. MFG Model No. Reference INominallPickup Dropout Minimu Marginj Pickup Minimu Margin Dropout

No. __ Description . Cat. J |_ __|__ Volta e Voltage I Voltage I Voltage | | Acceptable Voltage Acceptable
* SB 71-1 1416(52X) RB Clg Wtr PP 15P-21B 52X Energize 11/1111 GEI AK-2A-25-1 I -GE Material Spec for AK 15/25 125 90 90 1 112.24 1_22.24 YES 1 84.00 I' -6.09' NO. . _. -

71-11416(Close) RBCIgWtrPP 15P-2B | ll/IAI GE I AK-2A-25-1 I GEMaterial SpecforAK15/25 125 | 90 | 90 | 85.53 | -447 1 NO 84.46 -554 NO
SC 71-11418(Trip) RBVentSupplyFan66FN-5B |11/1111 GE I AK-2A-25-1 I GEMaterial Spec forAK15/25| 125 | 70 | 70 1 112.02 1 42.02 YES | 112.02 1 42.02 YES
6D 71-11420(Trip) RBVentRetumFan66FN-12B | 11/111| GE I AK-2A-25-1 I GEMaterialSpecforAKl5/25 | 125 70 | 70 | 112.02 | 42.02 | YES 112.02 | 42.02 YES

C
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600 V SWGR 71L24 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Picku LO_ _ Dropout
Unit I.D. Load Q.A. MFG ModelNo. Reference Nominal Pickup Dropout Minimum lMargins Pickup IMinimun| Margin Dropout
No. . Description Cat. VoltagelVoltage VoltVoltVoltageI Acceptable Voltage| Acceptable

[ I 71-12418(Trip) Wtr leating Pmp87P-23B |11/1111 GE I AK-2A-25-1 I GEMaterialSpccforAKI5/25 | 125 | 70 | 70 | 103.32 | 33.32 | YES | 103.32 | 33.32 | YES

600 V SWGR 71L24 for SBO PICK UP & DROP OUT VOLTAGES

- 1 1 Component SBO Pickup SBO Dropout
Compi I.D. Load Q.A. mFG Model No. Reference Nominal Pickup IDropout Minimum| Margin I Pickup Minimum| Margin Dropout
No. Description Cat. _ Voltage | Voltage | Voltage Voltage I I Acceptable Voltage] I Acceptable

3D 71-12418(Trip) Wtr Heating Pm 87P-23B1 11/111|I GE I AK-2A-25-1 I GEMatcrialSpecforAKl5/25 | 125 70 70 1112.19 | 42.19 | YES | 112.19 | 42.19 YES
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600 V SWGR 71 L26 for LOCA PICK UP & DROP OUT VOLTAGES

l Component LOCA Pickup LOCA Dropout
Unit Load Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimum 1 Margin Pickup Minimum Margin Dropout
No. ' D. D Description Cat. Voltage Voltage Voltage Voltage Acceptable Voltage Acceptable

|2 71-12610(52X) jESWPmp46P-2B52XEnergize I GE I AK-2A-25-1 GE Material Spec for AK15/25 125 90 | 90 107.50 17.50 YES 91.10 1.80 YES
|71-12610(Clos) 600VBkr71-1261052CC I I I GE I AK-2A-25-1 GEMaterialSpecforAK15/25 125 90 | 90 93.53 3.53 YES 92.13 2.13 YES

600 V SWGR 71 L26 for SBO PICK UP & DROP OUT VOLTAGES

_ Component SBO Pickup SBO Dropout
Unit Load Load Q.A. MFG Model No. Reference Nominal Pickip Dropout Minimum| Magin IPickup Minimum Margin Dropout

No. I.D. Description Cat Voltage | Voltage | Voltage Voltage I I Acceptablc Voltage | | Acceptable

2B 71-12610(52X) |ESWPmp 46P-2B52XEnergize I GE AK-2A-25-1 I GEMaterialSpecforAK15/25 | 125 90 90 114.38 | 24.38 | YES 94.06 | 4.06 YES
71-12610(Close) 1600VBkr7l-1261052CC I I GE I AK-2A-25-1 I GEMaterialSpecforAK15/25 | 125 90 90 100.23 | 10.23 | YES 94.40 | 4.40 YES

'

I;
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600 V SWGR 71L34 for LOCA PICK UP-& DROP OUT VOLTAGES

Compon entLOCA Pic Dro out
Unit l.D. Load Q.A. MFG Model No. Reference Nominal |Pickup D Minimum Margin Pickup Minimum Margin Dropout
No. Description Cat. Voltage Voltage Voltage Voltage Acceptable Voltage Acceptable
2D 71-13420(Trip) TB Fan 67FN-6B /11111 GE AK-2A-25- 1 |GE Material Sc forAK]5/25 | 125 70 70 101.09 31.09 YES 101.09 31.09 YES

600 V SWGR 71L34 for SBO PICK UP & DROP OUT VOLTAGES

Coronent SBO Picku PBO Droout
ompi .D. Load Q.A. MFG ModelNo. Reference Nominal Pickup Dropout MinimumlMargin Pickup Minimum Margin Dropout
No; Description Cat. Voltage Voltage Voltage Voltage Acceptable Voltage Acceptable

2D 71-13420(Trip) TB Fan 67FN-6B 11/111I GE I AK-2A-25-1 I GE Material Spec for AK 5/25 125 | 70 70 110.07 40.07 YES 110.07 40.07 | YES
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600 V SWGR 71L44 for LOCA PICK UP & DROP OUT VOLTAGES

7 Component LOCA Pickup LOCA Dropout
Unit I.D. Load Q.A. MFG Model No. Reference Nominal Pickup Dropout MinimumlMargin Pickup IMinimum Margin Dropout
No. Description Cat. Voltage Voltage VlaeVoltag Acicepal otg Acceptable

6A 71-14426(Trip) TBVentFan67FN-5B 11/111| GE |AK-2A-25-1 GEMaterialSpecforAKI5/251 125 | 70 | 70 [ 100.24 | 30.24 YES 100.24 30.24 YES

600 V SWGR 71L44 for SBO PICK UP & DROP OUT 4 'OLTAGES

Component SBO Pickup SBO Dropout
Comp ID. Load Q.A. MFG Model No. Reference Nominal Pickup Dropout Minimum Margin Pickup Minimum Margin Dropout
No. Description Cat. Voltage Voltage Voltage Voltage Acceptable Voltage Acceptable

6A 71-14426(Trip) TB Vent Fan 67FN-5B |11/I11| GE IAK-2A-25-1 GE Material Spec for AK15/25J 125 70 70 | 108.86 | 38.86| YES 108.86 38.86 YES

4,



JAF-CALC-ELEC-02610 Rev. 2 Appendix 6

125V DC Station Battery "B" Sizing & Voltage Drop
Appendix 6

Justification of Loads

* I*



JAF-CALC-ELEC-02610 Rev. 2 Appendix 6
Page 1 of 10

The following are components that do not meet the minimum voltage criteria in the
voltage drop (profile) calculation. Also included, are loads which drop below their
minimum acceptable voltage when the battery voltage is allowed to drop to 109.7VDC
for LOCA and 109.86 for SBO (see section 1.3.7 of the main text for methodology).
109.7VDC (LOCA) and 109.86 (SBO) are the minimum voltages being used for
determining battery sizing and available margin and to establish acceptance criteria for
discharge testing to satisfy Technical Specifications. For SBO an additional spreadsheet
has been added to Appendix 4 to show the resulting load voltages when the battery is
maintained at 109.86VDC.

LOCA/LOOP:

A. The Reactor Recirculation Pump MG set emergency DC lube oil pump 02-
184P-3B(M) does not meet the minimum voltage requirements during
starting in the voltage profile calculation. This pump is started at 6 seconds
into the duty cycle and continues for the duration of the duty cycle. The
voltage at starting (inrush) is approximately 99.53VDC. The minimum
required is 100VDC. It recovers to greater than 100VDC within 1 second of
starting and remains above 100VDC for the remainder of the duty cycle.
Baseqon engineering judgement, this pump will start and operate but at
reduced output power and torque. In any case, this pump does not perform
any safety related function. Therefore, no further action or justification is
required. Even though it is anticipated that this pump will run, failure of this
pump to operate properly represents an economic liability only.

B. The "B" RFPT DC lube oil pump 31P-7B(M) does not meet the minimum
pickup voltage during starting. This pump is started at 15 seconlds into the
duty cycle and continues for the duration of the LOCA. The minimum
starting voltage is 100VDC. The voltage at starting (inrush) 97.58VDC with
a battery voltage of approximately 115VDC. Terminal voltage recovers to
greater than 100VDC after starting and remains above 100VDC for the
remainder of the duty cycle. Based on engineering judgment, this pump will
start and operate but at reduced speed and torque. In any case, this pump does
not perform any safety related function. Thereforej no further action or
justification is required. Even though it is anticipated that this pump will run,
failure of this pump to operate properly represents an economic liability only.
Additionally, this pump terminal voltage is further reduced when battery
terminal voltage drops to 109.7VDC. In fact if battery voltage is kept at 109.7
for the duration it fails for the entire duty cycle. Based on the voltage profile
calculation (voltage drop calculation) this pump only fails at starting. In any
case, failure of this pump is an economic liability only.

C. 02-3VN-613D is the 125VDC power supply for the ATTS ECCS circuits
during loss of AC. The minimum required voltage is 105VDC. The input
voltage drops to 104.4VDC between 0.3 and 1 second. The voltage at the
beginning of the LOCA event is above 105VDC. The input voltage recovers
well above 105VDC after I second. The attached telephone memorandum
(see Appendix 8) from Datametrics indicates that momentary dips below
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105VDC do not cause the unit to fail. The power supply "rides" thru a
momentary dip of less than lVDC for less than 1 second. These units do not
have any undervoltage or any logic lockout feature. Therefore, This is
acceptable and the operability of this unit is unaffected by this momentary
dip below 105VDC. Based on a battery voltage of 109.7VDC, duty cycle this
load maintain above the minimum required voltage of 105VDC except
104VDC dropping momentarily to approximately 104.4VDC at 0.3 second.
Again, the same justification applies.

D. Not Used.

E. The annunciator panel 09-43 minimum voltage is 105VDC. Based on the
calculated voltage profile, during the first second of the event the voltage
drops to approximately 100VDC. The power supply does not have any
undervoltage logic or lock out (see R335-0095). Additionally, the AC supply
has large output capacitors (lOOuF for 125VDC, 4000uF for 28VDC &
2000uF for 15VDC outputs) which will assist in riding thru the swap over
from AC to DC. Therefore, it is expected that the annunciator would ride thru
the first second of the event. In any case, once the voltage recovered alarms
woul4.come in. Based on a fixed battery terminal voltage of 109.7VDC. this
load fails for the entire duty cycle (.-O2VDC). However, the voltage profile
calculation has previously shown that this load will only see less than
105VDC during the first second (which is the design response of the system).
This is a non-safety related load which is not required to operate to safely
shutdown the plant. Therefore, this does not constitute any safety issues.

F. The power supply 23E/S-200B (16-lTR-131B) minimum voltage is
104VDC. The calculated voltage profile for this indicates that its minimum
voltage will be met for the entire duty cycle. However, should battery voltage
be at 109.7VDC, the input voltage to the power supply would drop to
approximately 103.75VDC. This circuit feeds the Torus Bulk Water
Temperature monitoring loop. This will only result in a possible momentary
perturbation in torus water temperature indication. However, will not trip the
loop. Additionally, AC power will be restored once the EDGs are back on
line (less than 11 seconds). The DC supply for this circuit was designed for
SBO conditions (FI-89-158). This power supply does not have any
undervoltage lockout protection.

G. The EDG Fuel Oil Pump 93P-4B(M) has a minimum of 96VDC. During the
first few tenths of a second (i.e. inrush), the voltage dips to approximately
95VDC starting (during inrush). The voltage then recovers to above 96VDC
and remains above for the duration of the duty cycle. The fuel pumps will
start at slightly lower than minimum voltage (DC motors will start at
significantly lower than rated voltage). Review of the fuel pump curve
(manual V125-0051) shows the normal capacity of the pump at rated motor
voltage is 5.4 GPM and the flow at 80% of nominal speed is approximately 4
GPM. The engine consumption at maximum continuous rating is approx. 3.0
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GPM. Therefore, these pumps are oversized. Additionally, the electric pumps
are paralleled with the mechanical fuel pumps which will assist once the
EDGs start to- move. Based on the above facts and sound engineering
judgment this pump will perform its intended safety function at a terminal
voltage of 95VDC during inrush. With battery voltage at 109.7 VDC, the
terminal voltage could drop as low as 94.44 VDC during the first second of
starting and then recovers to above 100VDC for the duration of the duty
cycle. Again, the same reasoning applies as above.

H. 23P-150 minimum voltage is 96VDC. During the first second of LOCA, this
pump voltage drops to approximately 94VDC. The voltage then recovers to
greater than 96VDC for the remainder of the duty cycle. This pump will start
and run. Additionally, this pump has a reduced voltage starter. It has a
1.6ohm resistor in the starting circuit. After 1 to 2 seconds it will be bypassed
and full armature voltage will quickly bring the motor up to speed. Should
voltage be at 109.7VDC for the duration of the duty cycle the motor terminal
voltage fluctuates between 93.9VDC and 96.2VDC. As indicated previously,
the calculated voltage profile only drops below the minimum for the first
second of the duty cycle. It is not reasonable to assume that the battery
voltage would drop to 109.7 and stay there. HPCI design is to reach
42500PM within 30 seconds. The HOV-1 valve typically takes about 20 to
22 seconds to fully open. It takes an additional 2 to 3 seconds to be at full
flow (typically not more than 25 seconds total to reach full flow). With
reduced voltage the speed shouldn't change much, however, reduced torque
and horsepower output would be seen. There is approximately 5 seconds of
design margin to reach full flow. In addition to this pump, once steam is
admitted to the turbine, the main oil pump (mechanically driven.pump) will
provide additional pressure for the HPCI hydraulic control system. Another
consideration, is that the scenario for the duty cycle includes LPCI and Core
Spray initiation (which wouldn't require HPCI). If there was a small break
LOCA there would be less load on the battery because the switchgear
breakers for LPCI and Core Spray (lOP-3C,IOP-3D & 14P-1A) would not be
required. In any case, the DC pump will start and run at reduced voltages and
based on engineering judgment (including sytem design margin) would
successfully operate HPCI even at a battery reduced voltage of 109.7 VDC
for the entire event.

I. The closing of the Reactor Building Closed Loop Cooling Pump feeder
breaker 71-11416 does not meet the minimum voltage requirements. This
breaker receives a demand to close upon loss of RBC pressure (less than
75PSIG) between 2 and 4.4 seconds into the duty cycle (based on PTE-96-
002). The minimum pickup is 9OVDC. The voltage drops to approximately
71VDC during closing. The closing solenoid is rated for 9OVDC. Previous
testing of AK breakers has demonstrated that these breakers will close at less
than 9OVDC (see DER-00-04175). However, if this coil doesn't pickup it
will burn itself out quickly as it is not rated for continuous duty at this
voltage OR the fuse will trip. The fuse will trip in less than 1 second. The
fuse feed is a Bussman NON-10 which will clear in less than 1 second at
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25.35amps (71VDC/2.8ohins). This pump breaker has a non safety related
function and it is not required to close for LOCA/LOOP. With a battery
voltage of 109.7VDC the voltage at the close coil drops to -70VDC and stays
for the entire duty cycle. Again, this is a non-safety related component whose
failure does not have any affect on safety related components.

J. The Struthers Dunn relays on 71DC-B3 circuit 6 indicate that they don't have
the minimum required voltage at the start of the duty cycle voltage . In this
circuit (lSGTB0l) the CR2810 relays have economizing contacts. That is a
775ohm resistance is in parallel with the coil after energized. These relays
actuate the Struthers Dunn relays. -After the CR2810 relays have
"economized" the voltage on these relays recovers well above the minimum
required voltage of 100VDC. Logically, all the inrush has cleared once the
Struthers Dunn relays are asked to pickup. At this point all minimum
voltages are met.

K. Not Used.

L. Not Used.

M. The voltage profile for the ESW pump motor breaker is acceptable for the
duration of the LOCA event. However, when the battery voltage is at 109.7
VDC for the entire duty cycle, the voltage drops to slightly less than 9OVDC
at the end of its cycle (3.9 seconds). At the end of the cycle the breaker has
already closed and ,therefore , this is a moot point. It only equates to 0.68
volts below (for the close coil 52CC) and lVDC below (for the 52X relay)
the minimum required voltage of 9OVDC. Based on DER-00-04175 response
this breaker will close at levels less than 9OVDC. Again, this is based on a
fixed battery voltage of 109.7 VDC which is unrealistic based on the
calculated battery voltage profile. Therefore, this is acceptable as is.

N. The degraded voltage relay accuracies in set point calc JAF-CALC-ELEC-
01488 assumes a 0.2% accuracy for repeatability. The Tech Manual B455-
0002 indicates that the repeatability accuracy is valid from 100 to 14OVDC.
The voltage profile calculation shows that this voltage is above 100VDC at
the onset of the event when power is lost. It does drop momentarily to 99.62
VDC. This does not invalidate JAF-CALC-ELEC-01488. The relay is
functional to 7OVDC. Reference ACT-99-45397.
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Station Blackout (SBO)

A. The Reactor Recirculation Pump MG set emergency DC lube oil pump 02-
184P-3B(M) meets the minimum voltage requirements in the battery voltage
drop profile calculation. However, when battery voltage is set at 109.86 VDC
the minimum voltage at starting drops to approximately 97.21VDC during
starting (inrush). This pump is started at 6 seconds into the duty cycle and
continues for 30 minutes. The voltage at starting (inrush) is approximately
97.21 VDC. The minimum required voltage is lOOVDC. The voltage recovers
to greater than 100VDC at 7 seconds and remains above 100VDC for the
remainder of the duty cycle (with a corresponding battery voltage of 109.86
VDC). Based on engineering judgement, this pump will start and operate. In
any case, this pump does not perform any safety related function. Therefore,
no further action or justification is required. Even though it is anticipated that
this pump will run, failure of this pump to operate properly represents an
economic liability only.

B. Condenser Vacuum Breaker Valve - 38MOV-VB2. The operation of this
valve is not required for any safety-related function. This valve is assumed to
be opened at 4 minutes into the event which correspond to HPCI tripping
(maximum load on the battery - i.e. critical period). The voltage dips to about
65% of rated motor terminal voltage on inrush while the voltages for the other
components in the same panel are around 105.27 VDC for the same time
period. After inrush, the voltage recovers to approximately 98 VDC at the
terminals of the motor. 98 VDC is also lower than the 80% minimum voltage
required by IEEE STD- 946 (100 VDC). At reduced voltage this valve will
operate but slower and less starting torque. It has been shown with many other
safety related MOVs that they-will operate at significantly less voltages than
100VDC. Although it may take longer to come up to speed at this reduce
starting voltage, speed of opening is not critical. The purpose of opening this
valve during the SBO is to break condenser vacuum to stop the main turbine
so that the emergency lube oil pumps can be shed from the bus. The SBO
duty cycle has it operating at 4 minutes for sizing purposes (critical period).
This is considered conservative because AOP-49 informs the Operators not to
cycle loads simultaneously (e.g. open 38MOV-VB2 while HPCI is cycling).
AOP-49 requires that Operations commence opening this valve within 30
minutes. Since the valve is operated within at least 30 minutes, the stroke time
of the actual operation is not considered critical. Analysis using the BWROG
DC MOV Methodology (DCM) shows that even with an artificially low
source voltage (to produce about 96 volts at the MOV), the valve still strokes
against the required differential pressure (1 atmosphere or about 15 psi). See
Appendix 8 for stroke calculation. The BWROG DCM analysis shows at low
voltage, the motor slows down and the stroke time increases accordingly
(stroke time about 80 seconds, nominal is 48 seconds). The low differential
pressure and associated low total thrust requirement means that the MOV is
not significantly challenged. This is not a safety related function. The purpose
of opening this valve is to reduce condenser vacuum so that the emergency
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lube oil pumps can be secured. Even if this valve did not open, vacuum would
be lost relatively soon into the event due to no condenser cooling (Circ Water
Pumps have tripped) which would quickly stop the main turbine. so that lube
oil would not be needed. Additionally, shedding the EBOP at 30 minutes is
not critical because there is considerable margin for each sizing period after 5
minutes (see Appendix 9). Therefore, the reduced voltage at the -valve is
acceptable.

C. The closing of the Reactor Building Closed Loop Cooling Pump feeder
breaker 71-11416 does not meet the minimum voltage requirements. This
breaker receives a demand to close upon loss of RBC pressure (less than
75PSIG) between 2 and 4.4 seconds into the duty cycle (based on PTE-96-
002). The minimum pickup is 90 VDC. The voltage drops to approximately
85VDC during closing. The closing solenoid is rated for 9OVDC. Previous
testing of AK breakers has demonstrated that these breakers will close at less
than 90 VDC (see DER-00-04175). However, if this coil doesn't pickup it will
bum itself out quickly as it is not rated for continuous duty at this voltage OR
the fuse will trip. The fuse will trip in less than 1 second. The fuse feed is a
Bussman NON-10 which will clear in less than 1 second at 30.4 amps
(85VI)C/2.8ohms). This pump breaker has a non safety related function and it
is not required to close for SBO. With a battery voltage of 109.86 VDC the
voltage at the close coil drops to -80VDC and stays for the entire duty cycle.
Again, this is a non-safety related component whose failure does not have any
affect on safety related components.

D. Based on the voltage drop profile in appendix 4, the EDG Fuel Oil Pump 93P-
4B(M) has at least 2.73 VDC margin (i.e. above the minimum allowed voltage
of 96VDC) during starting. However, considering a battery voltage of 109.86
VDC (discharge test acceptance criteria) the voltage during starting (inrush)
could drop as low as 93.48 VDC. However, this voltage recovers to greater
than 96VDC for the entire duty cycle. Although the EDGs are assumed to fail
during an SBO, justification will be provided to demonstrate they won't fail
during the first minute because of the event. 93.48 VDC corresponds to 2.52
VDC below the minimum during starting (inrush). The EDG Fuel Oil Pump
starts at the beginning of the duty cycle (2.8 seconds). Even with the battery
voltage held at 109.86 VDC, the voltage recovers to above minimum voltage
1 second later and remains above minimum for the remainder of the duty
cycle. The fuel pumps will start at lower than minimum voltage (DC motors
will start at significantly lower than rated voltage). Review of the fuel pump
curve (manual V125-0051) shows the normal capacity of the pump at rated
motor voltage is 5.4 GPM and the flow at 80% of nominal speed is
approximately 4 GPM. The engine consumption at maximum continuous
rating is approx. 3.0 GPM. Therefore, these pumps are oversized.
Additionally, the electric pumps are paralleled with the mechanical fuel
pumps which will assist once the EDGs start to move. This justification has
been provided during the first minute when the EDGs are assumed to fail.
During the last minute, when the "B" EDG is required to start, there is
sufficient margin such that the minimum voltage is met. Based on the above
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facts and sound engineering judgment this pump will perform its intended
safety function at a battery voltage of 109.86 VDC during an SBO event. For
simplicity this -same justification applies to 93P-4(D). 93P-4(D) drops
significantly less than 93P-4(B) and, therefore, its performance would only be
better. As is the case with 93P-4B(M) the voltage remains above the minimum
required based on the expected voltage profile (which includes 25% aging
margin, 8% temperature and 5% design margin). However, with battery
voltage at 109.86 VDC (battery discharge testing acceptance criteria), the
terminal voltage for 93P-4(D) during starting would drop to approximately
95.5VDC. However, as previously stated, the same justification applies as in
93P-4(B) above.

E. The Main Turbine Emergency Bearing Oil Pump 94P-2(M) does not meet the
minimum pickup voltage of 100 VDC at starting. The voltage drops to 99.49
VDC during starting (inrush) and recovers to above 100VDC for the
remainder of the duty cycle. When battery voltage is reduced to 109.86 VDC
the voltage during starting (inrush) drops to 97.81 VDC. The voltage recovers
to above 100VDC after starting and remains above for the remainder of its
duty cycle. This pump is started at approximately 2.5 minutes into the event.
Basedon engineering judgment, this pump will start and operate, but at
reduced speed and torque (DC motors will start at significantly lower than
rated voltage). In any case, this pump does not perform any safety related
function. Therefore, no further action or justification is required. Even though
it is anticipated that this pump will run, failure of this pump to operate
properly represents an economic liability only.

F. The "B" RFPT DC lube oil pump 3 1P-7B(M) does not meet the minimum
pickup voltage. This pump is started at 17 seconds into the duty cycle and
continues for 30 minutes. The minimum starting voltage is 100VDC. The
voltage at starting (inrush) is approximately 96.3VDC with a battery voltage
of approximately 113.89VDC. Terminal voltage recovers to greater than
IOOVDC after starting and remains above IOOVDC for the remainder of the
duty cycle (except at 2.5 and 4 minutes it drops to 96.IVDC momentarily). -

Based on engineering judgment, this pump will start and operate. In any case,
this pump does not perform any safety related function. Therefore, no further
action or justification is required. Even though it is anticipated that this pump
will run, failure of this pump to operate properly represents an economic
liability only. In fact if battery voltage is kept at 109.86 VDC for the duration
it fails for the entire duty cycle. Based on the voltage profile calculation
(voltage drop profile calculation) this pump only fails at starting. In any case,
failure of this pump is an economic liability.
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G. 02-3V/V-613D is the 125VDC power supply for the ATTS ECCS circuits
during loss of AC. The minimum required voltage is 105VDC. The input
voltage drops to 104.79 VDC at 10 seconds and 104.34 VDC at 4 minutes.
The voltage starts the event above 105VDC. Both of these occurrences are
momentary. The attached telephone memorandum (see Appendix 8) from
Datametrics indicates that momentary dips below 105VDC do not cause the
unit to fail. The power supply "rides" thru a momentary dip of less than
IVDC for less than 1 second. These units do not have any undervoltage or any
logic lockout feature. Therefore, this is acceptable and the operability of this
unit is unaffected by this momentary dip below 105VDC. Based on a battery
voltage of 109.86 VDC for the entire duty cycle this load also drops
momentarily to approximately 104.48 VDC at 10 seconds and 104.34 VDC at
4 minutes. Again, the same justification applies.

H. 23P-150 minimum voltage is 96 VDC. The HPCI lube oil pump starts at 10
seconds and restarts when HPCI trips on high reactor level at 4 minutes. The
starting voltage drops to 94.98VDC. This voltage immediately recovers to
greater than 96VDC for the remainder of the duty cycle. This pump will start
and rnu. Additionally, this pump has a reduced voltage starter. It has a 1.6
ohm resistor in the starting circuit. After 1 to 2 seconds it will be bypassed and
full armature voltage will quickly bring the motor up to speed. Should voltage

-be at 109.86 VDC for the duration of the duty cycle the motor terminal
voltage fluctuates between 94VDC and 98VDC. As indicated previously, the
calculated voltage profile only drops momentarily below the minimum at 10
seconds into duty cycle. It is not reasonable to assume that the battery voltage
would drop to 109.86 VDC and stay there. HPCI design is to reach 4250GPM
within 30 seconds. The HOV-1 valve typically takes about 20 to 22 seconds to
fully open. It takes an additional 2 to 3 seconds to be at full flow (typically not
more than 25 seconds total to reach full flow). With reduced voltage the speed
shouldn't change much, however, reduced torque and horsepower output
would be seen. There is approximately 5 seconds of design margin to reach
full flow. In addition to this pump, once steam is admitted to the turbine, the
main oil pump (mechanically driven pump) will provide additional pressure
for the HPCI hydraulic control system. In any case, the DC pump will start
and run at reduced voltages and based on engineering judgment (including
sytem design margin) would successfully operate HPCI even at a battery
reduced voltage of 109.86 VDC for the entire event.

I. The voltage profile for the ESW pump motor breaker is acceptable for the
duration of the SBO event. However, when the battery voltage is at 109.86
VDC for the entire duty cycle, the voltage drops to slightly less than 90 VDC
(by about 0.6VDC) at 3.6 seconds. However, the voltage for the remainder of
its closing' cycle the voltage remains above the 9OVDC minimum. Based on
DER-00-04175 response this breaker will close at levels less than 9OVDC.
Again, this is based on a fixed battery voltage of 109.86 VDC which is
unrealistic based on the calculated battery voltage profile. Therefore, this is
acceptable as is.
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J. The annunciator panel 09-43 minimum voltage is lO5VDC. Based on the
calculated voltage profile, the voltage drops momentarily to less than
105VDC at 10 seconds, 2.5 minutes and 4 minutes into the SBO. The power
supply does not have any undervoltage logic or lock out (see R335-0095).
Additionally, the DC supply has input and output capacitors (200uF for
125VDCinput, lOuF for 125VDC output, lOOuF for 28VDC output & 200uF
for +-12VDC outputs) which will assist in riding thru the momentary dips in
DC supply. At 4 minutes there is an extended transient for about 20 seconds
(5VDC drop for 1 second followed by 0.1 to IVDC drop for 19 seconds).
However, the voltage comes back to well above the minimum required
voltage of 105VDC. Additionally, at 4 minutes the reactor vessel has made its
initial level recovery and this transient occurs when HPCI is tripping off line.
In any case, once the voltage recovered alarms would come in. Based on a
fixed battery terminal voltage of 109.86 VDC, this load fails for the entire
duty cycle (-102VDC). However, the voltage profile calculation has
previously shown that this load will only see less than lO5VDC momentarily
at 10 seconds, 2.5 minutes and 4 minutes . This is a non safety related load
which is not required to operate to safely shutdown the plant. Therefore, this
does net constitute any safety issues.

K. The minimum required voltage for Governor Booster Pump 93GS-5B is 92 VDC.
The voltage profile for 93GS-5B is acceptable for the entire duration of SBO
event. However, when the battery voltage is at 109.86 VDC for the entire duty
cycle, the voltage drops to slightly less than 92 VDC ( by about 0.07VDC) at 3.7
seconds momentarily. According to SBO scenario, EDG is not available anyway.
therefore, this does not provide any concern. When EDG is restored back in
accordance with SBO event scenario (ref. Appendix 12) during the end of the 4
hours SBO event, the voltage is maintained above the required voltage of 92VDC.
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CONCLUSIONS

Based on the above analysis, the "B" Station Battery will be able to perform its
intended safety function with a battery voltage of 109.7 VDC during a LOCA and
109.86 VDC during an SBO.
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*NN are the nuclear variant of GNB's commercial N'X line.

TYPE NANt - LEAD ANTIMONY
TYPE NCNt - LEAD CALCIUM
CAPACmES-550 A.H. to 2550 A.H.
a 8 HOUR RATE TO 1.76 V.P.C. AVERAGE

20 YEAR LIFE EXPECTANCY

SPECIFICATIONS
Jar - Styrene-Acrylonitrile (SAN) Plastic
Cover - Butadiene Styrene Rubber
Separators - Microporous Material
Retainers - Fiberglass Mats
Posts - NAN/NCN 7-17 two-i.5' (38.1 mm) square

NAN/NCN 19-27 four-1.0' (25.4 nmu) square
NAN/NCN 29-35 four-i.5' (38.1 mm) square

Post Seals - Floating '0F Ring - Seal Nut
Vents - GNB 'Pre-Vent' Flame Arrester
Level Lines - High and Low - All Jar Faces
Electrolyte - Height Above Plates - 2.75" (69.9 mm)
Electrolyte Withdrawal Tubes -2 per cell
Sediment Space -1.06" (26.9 mm)
Specific Gravity -1.215 0 770F (250C)
Inter-Cell Connectors - Lead Plated Copper

* Optional - Polycarbonate Jar and Cover
28% Limiting Oxygen Index (LO.I.)
NANtNCN 19 to 35 Types only

Qualified according to IEEE 535
Tested according to IEEE 450

Plate Dimensions Height Width Thickness
Posltive Plate 15.0 h 125In h .320 h

381.0 nun 317.5 mm 8.13 mm

Negative Plate 15.0 2 .Z5 In .215 In
381.0 317.5mm 5.ASnu

NOM Approxlmate Electra.
Call Type A Amperes To 1.75 V.P.C. Average Overall Dimensions Weight lyte

CAP Itnvmm} . 0t stg Pr Call
* Flr. 3 Hr. I Hr . i . 30 Min. 1S Min I Min. Legh W h ight Not Packed (gallnter)

NCNNAN7 650 69 96 134 245 300 340 436 7.38 In 14.5 In 22.13 In 160 Wes 168 bs 6.4 gal
1 t87 mm 368 mm 562mm 72 kg 76 ka 24.2 itter

NCNNAN-9 690 86 124 165 300 4S4 515 582 7.38In 14.5 In 22.13 hI 177 bs 189 bs 6 gal-
_ 187 mm 368 rim 562 mm 80 ka 86 ka 22.7 Itter
NCNYAN-11 825 103 149 200 375 561 688 727 7.38 In 14. In 22.13Sn h 95 ibs 207 bs 5.6 gal

_ 187mm 368 mm 562 mm E9kg 94k k 212 lter
NCNiNAN-13 050 119 171 238 450 686 814 873 7.38 In 145 In 22.13 In 213 Pbs 225 bs 5.1 gal

- 187 mm 368 mm 562 mm 97 ka 102 kq 19.3 Iter
NCNINAN-15 1070 134 194 277 525 768 939 1018 7.38 In 14.5 in 22.13 In 231 0bs 243 lbs 5.0 gal

1_____l7 mm 368 mm S62 mm 10 k 110kg 18.9 waer

I NCNflAN-17 1200 150 216 312 600 867 1060 1165 7.38 In 145in 22.13 In 269 lbs 281 bs 4.9 gal
- - - 187 m 368 mm 562 mm 112 kg 128 kg 18.5 nar

NCNINAN-19 1370 171 246 357 675 953 1165 1260 .25 In 14.5 n 22.5 In 282 bs 294 bs 6.3 gal
! 235 mm 368 mm 572 mm 128 kg 14 kq 23.8 iter
NCNAWN-21 1495 187 270 390 750 1033 1263 1400 9.25 In 14.5 In 22.5 In 301 bs 313 tbs 6.0 gal

235 mm 368 mmn 572 mm 137 ke 142 kg 22.7 fler
NCN'NAN-23 1670 209 301 436 825 1136 1389 1540 11.38 In 145in 225In 348 bs 366lbs 8.0 gal

289mm 368 mm 572 mm 1 kg 166 kg 30.3 Witer
| N"UAN-F 1810 226 326 472 900 1232 1506 1680 11.38 In 145In 22.S In 364 bs 382 bs 7.6 gal

- 289 mm 368 mm 572mm 165 kg 174 ka 282 ter

NCiNN-v27 194S 243 351 507 975 1327 1622 1840 11.38 in 14.5 In 22.5 in 380 lbs 398 ltb 7.3 gal
- - 289 mm 368 mm 572 mm 173 kg 181k 27.6 aer

INCINAN-29 2150 269 389 555 1050 1429 1747 1932 14.56In 14.5 in 22. In 446 bs 464 ibs 11.S gat
370 mm 368 mm 572 mm 203 kg 211 kg 43.5 iter

NCN/NAN-31 2280 285 411 595 1125 1531 1872 2070 14.56 in 145 in 22.5 In 462 bs 480 lbs 10.9 gal
370 mr 368 mm 572 mm 210 ka 218 kg 41.3 ler

NCNINAN-33 2415 302 435 629 1200 1633 1966 2220 14.56 In 14.5 In 22.5 In 479 lbs 497 bs 10.3 gal
370 mm 368 mm 562 mm 218 ko 226 kg 39.0 Wter

NCN/NAN-35 2550 319 459 663 1275 1735 2121 2350 14.56 In 14.5 In 22h 5 In 496 ibs 514 bs 9.7 gal
_ _ 370 mm 368 mm 572 mm 225 kg 234 kg 36.7 Bier
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AMP DATA
NAN/NCN CELLS

*HOURS MINUTES
CELL TYPE 8 5 4 | 3 2 1.5 1 30 15 1

End Voltage 1.84

NON/NAN-7 62 87 98 118 139 163 183 210 255 255
NCWNNAN-9 78 110 124 144 167 190 225 280 340 340
NCN/NAN-11 94 132 150 176 207 237 281 350 425 425
NCNINAN-13 108 152 177 210 239 273 338 420 510 510
NON/NAN-15 123 172 201 240 287 325 394 490 595 595
NCNtNAN-17 137 192 224 269 332 367 450 560 680 680
NCNINAN-19 15 219 254 306 377 423 506 630 738 738
NCNONAN-21 171 240 280 336 422 466 563 700 820 820
NCN/NAN-23 191 268 310 374 459 521 619 770 869 869
NONINAN-25 207 290 339 404 504 573 675 840 948 948
NCNINAN-27 222 31.2 364 437 549 620 731 910 1027 1027
NCNlNAN-29 246 344 402 480 586 677 787 980 1085 1085
NCN/NAN431 260 366 423 510- 631 730 843 1050 1162 1162
NCNINAN-33 276 387 452 538 672 786 900 1120 1240 1240
NGN/NAN-35 291 408 476 572 711 832 956 1190 1317 1317

End Voltage 1.86

NON/NAN47 "60 83 94 112 129 151 169 186 217 217
NCNINAN-9 74 104 115 137 155 175 207 248 290 290

NCNINAN-11 89 124 140 168 192 219 259 310 362 362
NON/NAN-13 103 144 165 198 222 252 311 372 435 435
NCNINAN-15 116 162 189 226 266 301 362 434 507 507
NCN/NAN-17 130 180 210 253 308 339 414 496 580 580
NCNINAN-19 148 .205 238 288 350 391 466 558 652 652
NCNINAN-21 162 226 262 316 391 431 518 620 725 725
NCNINAN-23 181 250 291 352 426 482 569 682 ?70 770
NCN/NAN-25 196 273 318 380 467 529 621 744 840 840
NCN/NAN-27 211 293 341 411 509 573 673 806 910 910
NCNINAN-29 232 324 378 452 543 625 724 868 962 962
NON/NAN-S1 247 342 397 480 585 675 776 930 1031 1031
NCNINAN-33 262 364 424 506 623 726 828 992 1100 1100
NCN/NAN-3s 276 384 446 538 659 768 879 1054 t168 168

TWO STEP NAN/NCN NUCLEAR CLASS 1 E SEISMIC RACKS
Dimensions:

In mm

A. - Height (Top Level) [ 10.62 270
B. - Height (Lower Level) 168
0.-WWift(Depth) 1270

Cell Type Oty Rack Length Qty Rack P/N Weight - I
NAN/NCN Cells It mm Racks S40-400777 ebs kg

7-17 60 10 3048 2 120 515 234
120 10 3048 4 120 515 234

19-21 60 12 3658 2 144 610 277
120 12 3658 4 144 610 277

23-27 60 15 4572 2 180 735 333
120 15 4572 4 180 735 333

29-35 60 19 5792 2 228 930 422
120 19 5792 4 228 930 422

Note: Design and/or specifications subject to change without notice. If questions arise, contact your local GNB sales representative for darification.

G N B

GN9 Technologies
Industrial Battery Company e
829 Parkvlew Boulevard $9 4

Lombard, IL 60148-3249 " a 6a,
U.S.A. I
Telephone: 708.629.5200 11J(7
Facsimile: 708.6292635 ItECE
A Pacific Dunlop Company

GNS Technologies
GNB Batteries (Canada) Inc.
4500 Dbxei Road, Unit 9B
Mississauga. Ontario L4W-1V7
Canada
Telephone: 905.624.1107
Facsimile: 905.624.1801
A Pacific Dunlop Company
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HOURS MINUTES
CELLTYPE 18 I 5 1 4 1 3 1 2 1 15 | 1 30 1 15 I I

End Voltage 1.75
NCNtNAN-7 69 96 112 134 170 207 245 300 340 436
NCNINAN-9 8s 124 138 165 204 240 300 454 515 582
NCN/NAN-11 103 149 167 200 252 300 375 561 686 727
NCN/NAN-13 119 171 198 238 292 345 450 666 814 873
NCN/NAN-1S 134 194 227 277 350 412 525 768 939 1018
NCN/NAN-17 150 216 254 312 405 465 600 867 1060 1165
NCN/NAN-19 171 246 290 357 460 535 675 953 1165 1260
NCN/NAN-21 187 270 317 390 515 590 750 1033 1263 1400
NCNINAN-23 209 301 354 436 560 660 825 1136 1389 1540
NCN/NAN-25 226 326 384 472 615 725 900 1232 1506 1680
NCN/NAN-27 243 351 412 507 670 785 975 1327 1622 1840
NCNtNAN-29 269 389 455 555 715 857 1050 1429 1747 1932
NCN/NAN-31 285 411 483 595 770 925 1125 1531 1872 2072
NCNINAN-33 302 435 512 629 820 995 1200 1633 1966 2220
NCN/NAN-35 319 459 539 663 868 1053 1275 1735 2121 2350

End Voltage 1.78 _===

NCNINAN-7 67 93 108 129 165 197 228 282 324 383
NCN/NAN-9 83 120 132 156 196 228 279 376 432 510

NCN/NAN-11 100 144 162 193 242 285 349 470 540 637
NCN/NAN-13 115 166 190 228 280 328 419 564 648 765
NCONNAN-1i 130 187 220 261 336 391 488 658 756 892
NCN/NAN-17 146 209 244 293 389 442 558 752 864 1020
NON/NAN-19 165 239 279 333 442 .508 628 846 972 1107
NCN/NAN-21 182 262 305 366 494 561 698 940 1080 1230
NCN/NAN-23 202 292 341 407 538 627 767 1034 1188 1287
NCN/NAN-25 219 316 369 440 590 689 837 1128 1296 1404
NCN/NAN-27 237 340 396 476 643 746 907 1222 1404 1521
NCN/NAN-29 260 375 441 522 694 814 977 1316 1512 *1624
NCN/NAN-31 275 399 465 555 747 879 1046 1410 1620 1740
NCNJNAN-33 292 422 492 586 795 945 1116 1504 1728 1850
NON/NAN-35 310 445 618 623 842 1000 1156 1598 1836 1970

End Voltage 1.81
NCN/NAN-7 65 90 104 124 153 182 208 255 285 330
NCN/NAN-9 81 117 127 152 184 211 255 340 380 440
NON/NAN-l l 97 140 156 155 227 264 319 425. 475 550
NCN/NAN-13 112 162 183 218 263 304 383 510 570 660
NCN/INAN-15 127 182 211 252 315 363 446 595 665 770
NCN/NAN-17 141 203 236 285 365 409 510 680 760 880
NCNINAN-19 161 232 267 324 414 471 574 765 855 954
NCNINAN-21 176 254 295 357 464 519 638 850 950 1060
NCN/NAN-23 197 284 327 396 505 581 701 935 1045 1100
NON/NAN-25 213 307 357 428 554 638 765 1020 1140 1200
NCN/NAN-27 229 330 383 464 603 691 829 1105 1235 1306
NCN/NAN-29 254 364 423 509 643 754 893 1190 1330 1386
NON/NAN-31 268 387 465 540 693 814 956 1275 1425 1485
NCN/NAN-33 284 410 492 571 738 875 1020 1360 1520 1600
NCN/NAN-35 300 432 518 606 781 926 1084 1445 1615 1700
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Marks, Brian

m: Storm Team [Stormteamr@Ackerley.comj
..L* Friday, October 12, 2001 8:39 AM

To: - Marks, Brian
Subject: Below zero days

Brian,

The two winters with the most below zero days were the winters of 1992-1993
(11) and 1993-1994 (18). I did not include days when the temperature
reached 0, the readings were all c= -1. If you took into account any low
temperatures of 0, it still ends up the same.

Keep in mind that these readings are for Hancock International Airport You
ma tend to be a bit warmer due to your proximity to Lake Ontario. I

believe there's a record of temperatures right at your site from
meteorological towers on the property. This is mandated by the NRC. A
gentleman by the name of Tom Galletta works for the company contracted out
to maintain the towers. His office is located adjacent to NMI.

You might want to give hium a call. Also, Bill Gregway Is the local weather
observer for Oswego. He provides information for the Palladium-Times and he
may be able to give you readings specifically for Oswego.

If you need anything else, please don't hesitate to write.

Dave Longley
Meteorologist
WIT NewsChannel 9 Storm Team
5904 Bridge Street
Fast Syracuse, NY 13057

ne: 315.446.9999 xQ213
. a 315.446.9283
E-mail: stormtearnwixcom

-Web: http:Ilwww.wbcom
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Enterlgy
Interoffice
Correspondence

February 14, 2001
JENG-01-0038

MEMO TO: DER 01-00666 FILE

FROM: --8. ARKS.

VIA: D. RUDDY/1 ECric)

SUBJECT: ACT-00-53590, 'A' STATION BATTERY CAPACITY ANALYSIS

Attachments 1, 2 & 3 show the trend of actual capacity test results of the sA7 & "Bo
Station Batteries superimposed on the GNB expected full float service life curve for
these batteness.

Attachment I shows the capacity of fA' Station Battery verses years of service from
1983 to 1995 superimposed on the GNB curve. The final measured capacity (86%) was
plotted to fit the GNB curve. The remaining data points were then plotted from that
reference point

Attachment 2 shows the capacity of "A7 Station Battery verses years of service from
1995 to present superimposed on the GNB curve. The initial measured capacity
(98.9%) was plotted to fit the GNB curve. The remaining data points were then plotted
from that reference point.

Attachment 3 shows the capacity of "B* Station Battery verses years of service from
1983 to 1995 superimposed on the GNB curve. The final measured capacity (95%) was
plotted to fit the GNB curve. The remaining data points were then plotted from that
reference point.

During review of the past discharge test results for each battery. anomalies were
identified. Attachments 4 and 5 are summaries of each discharge test for ZAP and *B1
discharge test respectively. The results in some cases were adjusted accordingly to
provide the most accurate trendable data.

The "Am Station Battery was installed in September 1995. Per JAF-CALC-ELEC-02609
Revision 1, the WAX Station Battery has 12% combination temperature and aging margin.
Presently, 11% is used for temperature margin (600F). Therefore, 1% is remaining for
aging margin. Attachment I shows that the battery, based on its past performance,
would reach 100% capacity at 7-112 years (3103). Attachment 3 shows that the battery,
based on ABE Station Battery's past performance, would reach 100% at 9-1/2 years
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MEMO TO: FILE January 24, 2001
FROM: B. MARKSID. RUDDY JENG-01-0038
SUBJECT: Page 2 of 3

(3/05). Attachment 2 shows that the battery, based on its current performance plotted
on the typical curve, would reach 100% at 12 years (9107).

The previous duty cycle profiles of both "A" and *B* Station Batteries had a considerable
deeper discharge tests ("AX was deepest discharge) than the present duty cycle.
Additionally, both batteries were previously pre-aged at manufacturing. That is, both
batteries were manufactured to approximately 109% and 104%. The GNB service life
curves are based on a 90% formation at the factory. Both the rigorous duty cycle and
the pre-aging at manufacturing attributed to accelerated aging of "AO and "B" Station
Batteries. WA Station Battery being more pronounced due to a considerably more
rigorous duty cycle than 'B* Station Battery and greater pre-aging.

From the above it can be concluded that a conservative scenario is that the battery
would remain above 100% until 2003 (after the 2002 refuel outage) and still have a
combination of12% temperature, aging and design margin. More realistically this
battery will reach 100% capacity sometime between 3105 and 9107.

It should be noted that an attempt was made to correlate the actual discharge test data
in the 2000 discharge test to actual capacity. The methodology for calculating battery
voltage from IEEE 485 Annex C was used based on (conservatively) the lowest voltage
in the first minute (the remainder of the test gave very favorable results). Since two
magnitudes of current in the first minute are utilized (i.e. 696 and 609amps), this
correlation was made difficult (or at least skewed), however, did provide some usable
data. Using 609 amps, the calculation yielded 103.4%. Using 696 amps, the
calculation yielded 118%. Note that both tests were adjusted for the voltage drop in the
intertier jumpers. The 2000 *B" Station Battery discharge test was analyzed and yielded
a 118% capacity utilizing IEEE 485 Annex C methodology. Both the "AT and OB* rough
draft IEEE 485 calculations are electronically saved in G/MarksISB1 discharge test
analysis (SB2 discharge test analysis). An engineering judgement can be made that
the 'A Station Battery capacity is somewhere between 103.4% and 118%.

A recommended change for minimum battery electrolyte temperature is to revise the
acceptance criteria to 650F (from 600F). A 3% gain in aging/design margin is realized
by not allowing the battery electrolyte temperatures to go below 650F (see IEEE-485
table 1). PCRs 01-2372 & 01-2373 have been initiated to revise the acceptance criteria
for electrolyte temperature from 600F to 650F for MST-071.12 and MST-071.13 (these
values are to be adjusted upward to account for MTE accuracy. Although not directly
associated with battery operability, MOD MI-89-064 specifically changed the low alarm
setpoint for battery room ventilation to 65°F (from 600 F). TSI-6 should be revised to
reflect MOD Ml-89-064. ACTS item 01-56385 has been assigned to licensing to revise
TSI-6 to indicate 650 F for the lower temperature limit for operability. This would be
consistent with battery electrolyte operability. Attachment 6 is three years of battery
room temperature data.
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MEMO TO: FILE January 24, 2001
FROM: B. MARKS/D. RUDDY JENG-01-0038
SUBJECT: Page 3 of 3

A Design Change Is proposed for the 2002 refuel outage (R15) to alleviate the voltage
drop restraints and to bring the aging and design margins more in line with industry
standards, IEEE-485 (see PID 93660). Implementation of this modification will also
eliminate the need for accelerated battery replacement DER 01-00666 was initiated to
document this condition.

The above actions will ensure continued operability beyond the 2002-refuel outage
(R15).

B. MARKS
ELECTRMAL ENGINEER

BM:cf

Attachments

CC: J. Stead
A. Barton
D Starczeski
T. Andersen
B Lonberger
T. Savory
M Abramski
D Parker
RMS
JENG File
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. - 't- IEIIO
VoltageDate I Rate I Duration

.. .. .. ., . -.. .
gof Celle Capacity Cmvmen

.. _ ._ _ _._

;1j9.

'109%

This factoy test was stopped at 8 hours (108.41vdc). Capat estimattoi -
111% using an excefl growth trend (to 105vdc). The rate of 309arnps Is sfghtly
less than the present temperature comected dischage rate of 31lamps (revised
curves). An additiol iem not accounted for I that tho fact test does not
consider voltage drop In intertlerjumnpers (appr 0.I3volts). Therefore an additional
adjustment (engWl ng Judgement) will make It 109%.7117183

314/85

9/29/89

309 Amos 8 Hour 1.75vpc 60
___ _ __ __ __ _ v

Not adjusted for the new discharge rates. The test results are not accurate. The
voltage at 8 hours was 10t.57vdc. The voltage at the 8 hour nark during the
1983 test was 108.41vdc. The capclty of 101.25% does not appear accurate. The
work package does not support this value. ased on the length of time the
1112195 test took to get from 107.5 to 105vdc (38 minute), the value of 101.25%
can't e accurate. If 38 minutes h added to thh test the value then becomes
107.5%

h

0

2i

Q%

285 Amps

296 Amps

8 Hour 1.75vpc 60 107.5%
I.-

Not adjusted for the new discharge rates. Test was internupted for 9-112 mInutes
to pmper out low voltage cell. owed the battery to 'recover. This would tend to
show more capacity. T test results will be adjusted down 1.5% from the
recorded value of 104.6%. Therefre, the test results then become 103.1%8 Hour 58 103.1%
Modified performance test No equalize performed prior to test. Also, an
additional voltage drop In IntertlerJumpers oabout 0.11 vdc due to higher rate.1112/95 1552.A!~psi.3HU T 1.Blvpc 58 88%

I.-
New Battery Installed

I I
919/95

...

Factory Test Although the test configuration was slightly different than the
Installed configumtIon, the 410 cables used provided sufficlent resistance to
simulate our Installed configuration. This was a modified performance test8/25195

I IIP/gR

595

588

3 Hour

3 Hour

1.81

1.783

58

58

98.9%

112.40% Modified Derformance test. No equalize Perrmied prr to tesdI _ _ _ _ _ _ _ _ _ I I- - I - I -

-CD
o

lof 1
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Date I Rate Duration
cuI

Voltage # Of Cells Capacity Comet
... . t_ Cmts.---..--. ,, -.-.----- 1---t 1-.--*-�.-.----�--i -- -�

This at test was stepped at a hrs 10727vc). capcity esti t to
106% using an exceil growth trend (to 1o5vdc). The rate of 300amps Is slightly
lss than 0h present 8 hour discharge rate of 302amps (revised curves). An
additonal Item not accounted for Is that te facty test does not consider voltage
drop In Intertler jumpers (appr 0.13volh). Therefore an additional adjustment
(engineerin pudgfmnt) Wil make It 104%.7/16183

3/12/85

9/20/89

1/4/95

309

286

8 Hour 1.75vpc 60 104%
___.,_ _ -

I--- --- I-

Not adjusted for the new discharge rates. The test resuls are ot accurate. The
voltage at 8 hours was 108.Mdc. The voltage at tS 8 hour mark during the
1983 test was 107.27vdc. The capolty of 101.25% does not appear accurate. The
work pacige does not support this value. Based on the length of time the 114195
test took to get from 108.6 to 105vdc (56 minutes), the value of 101.25% cant be
acurate. If 36 minutes I added to this test, the value then becomes 111,7%

10

I%

8 Hour i 76vpc 60 111.7%
. _ _-

_Test results measured 110% capacity. However this test was adjusted down 3%
(see item #3 In JMD-95-018 & JAFGCC-ELE01962) which results In 107%

58 107% ¢cepackty.300 8 Hour

�58_ 1_1_tT��J 1.81VPC
MOdffed perrbrmance test No equalize perfWrmed prior to test Also, an

edditional voltagdrop In Intertler jumpers of about 0.1 vdc due to hgher rate.58 95%
.. . _ _ . . ...

New Batery IstaIlm1111M3J96
I- - I-

7/1B196 607 3 Hour I 1.81vpc 58 95% Factory Test. This was a modified performance test.._- - -4 -- - .,-- - - -- t- -. I --- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
11114/6 575 3Hour | 1.77vpc A60 111% Modifled performance test. No equalize verlomed orfr to test.- . - - . - * - . A

41
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* Okonite Cables
Section 1 General Conductor

- Information
dc Resistance

Resistance in Ohms per 1000 feet
per conductor at 20 0C and 251C of

- solid wire and class B concentric
strands copper and aluminum conductor Table 1-3

-. . 2 ? . v .. :,*... . :, --j: 2:% f.............. :: .......t

- S CU AL CU CU Cu CU CU CU CU
-12.4 25.7 -* ~ 2. ~~-. 26.8 27.3 --

, 16.2 1 0 -1 - - 16.9 17.2 - -

'~~O 11 ~ ,. 13 - Y 0 -Aw 105 10.5 10.7 11.0 11.2

8.05 - ~ 8.21 ~ 8.37 8553 --

B , 639 61 , 651 ,' 6.64 6.64 6.77 6.92 7.05
* 4.02 .- , , 4.10 4 .10 ,-e 4.18 - 4.18 4.26 4.35 4.44

7-14 2.52 2.57 A422 257 _ 2.62 2.62 2.68 2.68 2.73
1.59 6 1.62 -k66 1.62 ' 2.65' 1.65 :'2?0>:- 1.62 1.68 1.68 1.72
0.999 1.02 U7 1.02 ;,JJ7 - -1.04 -.l0. 1.04 1.06 1.06 1.08

0.792 *13O , 0.808 -1*2 0.808 ' 3 3 ' 0.824 .i S-' 0.816 0.831 0.840 0.857
0.628 tO ' 0.641 0.641 :,:JJ5 "- 0.654 . .4.07 0.646 0.659 0.666 0.679
0.498 KZ317 0.508 -833 0.518 ,.83k 0.518 0.513 0.523 0.528 0.539

tt":' Q$ 0395 "f 24 0.Q403 2661 . 0403 .,l * Q410 11.674 k 0.407 0.415 0.419 0427
0313 - 114 0.319 624 0.320 . A4ZA 0.326 0 G.35 0.323 0.329 0.333 0.339
0.248 9 i , 0.253 A1 0.253 t : "418' 0.259 0.424,- 0256 0.261 0.264 0.269

0i197 - 32 0.201 t 0.205 -- 33- 0205 s0C 0 336 0.203 0.207 0.209 0.213i 0156 .256k 0.159 -26t - 0.159 .262 0.162 0'267 0.161 0.164 0.166 0.169
0 0124 i &203.; 0126 -207 .126 206 0.129 00.211 .128 0.130 0.131 .0.134
0.0982 0.100 .6C4' 0.100 - 0.102 0C.18 0.101 0.103 0.104 0.106
0.0779 0.0795 t10o 0.0795 .t31 . 0.0811 ,O,133 N 0.0798 0.0814 0.0827 0.0843
0.0618 0.0630 a'I03 0.0630 0. 0642 .i4 5 0.0633 0.0645 0.0656 0.0668

0 0490 0.0500 r .OS'2 0.0500 -. ,..082. 0.0509 i.8 - 0.0502 0.0512 0.0515 0.0525
- - - 0.0423 - 0695> 0.0431 - 07OB _ - - 0.0440 0.0449

0 - -. - 0.0353 ,.,0,5,79 0.0360 ,.05909 - - 0.0367 0.0374

C _ ., _ .r . 0.0302 E0496i 0.0308 E'0<0505 , _ 0.0314 0.0320
H _ - _ 0.0264 , -0434 0.0270 40442- _ 0.0272 0.0278

-~ -0.024007

0 _ , 0 212 .;0348 0.0216 00354; - _ .0218 0.0222
0.0176 _-290 0.0180 0.0295 _ _ 0.0184 0.0187

70 0' :- 0.0141 -: .0232 0.0144 - '0.0236 - 0.0145 0.0148
t -_ _ s 0.0106 - 0174 0.0108 0.0I7. _ 0.0109 0.0111

* _ = . _... 0.00846 -D ..0i3i 0.00863 W&142( _ _ 0.00871 0.00888
1150_r 0.00705 0.0116 000719 Y..-0!O118; - _ 0.00726 0.00740

1 0 - ; . : 0.00604 .0099k 0.00616 20.0tt1: _ 0.00622 0.00634
.. _2000, - _ W - 0.00529 -. 00869. 0.00539 - 000885. - _ 0.00544 0.00555

0. -50() _ i _v - 0.00427 .00702 0.00436 LO0715 0.00440 0.00448

NOTE: To determine resistance for temperatures other than 250C use a multiplying factor shown on page 4.
- - t
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Okonite Cables
Section 1 General Conductor

Information
- dc Resistance

Based on the resistance-temperature
coefficient of copper of 100 percent
conductivity and of aluminum 61 per-
cent conductivity (international an-
nealed copper standard) at 25°C and
the formulas:
R1 = Resistance at 25°C
R2 = Resistance at desired temp. T2
T, - 250C

Copper
R2 - Rl f[234.5 0. 1]

Rm1~ 234.5 +1]I

Aluminum
[2 228.1 + ]

Ral 22 8 .1 + ~1

Example:
R dc at 75CC for 4/0 AWG
uncoated copper 0.0509 x
1.193 = .0607 ohms/1 000 ft.

- Resistance temperature correction factors
Copper Conductors Table 1-

I I1'1 1
0

10
20

30
40
50

60
70
80

90
100
110

120
130
140
150

.904

.942
'.981

1.019
1.058
1.096

1.135
1.173
1.212

1.250
1.289
1.328

1.366
1.405
1.443
1.A82

.908

.946

.985
1.023
1.062
1.100

1.139
1.177
1.216

1.254
1.293
1.331

1.370
1.408
1.447
1.480

.911

.950

.988

1.027
1.066
1.104

1.143
1.181
1.220

1.258
1.297
1.335

1.374
1.412
1.A51
1.489

.915

.954

.992

1.031
1.069
1.108

1.146
1.185
1.224

1.262
1.300
1.339

1.378
1.416
1 A55
1A93

_.91 9
.958
.996

1.035
1.073
1.111

1.150
1.189
1.227

1.266
1.304
1.343

1.381
1.420
1.459
1.497

.923

.961
1.000

1.039
1.077
1.115

1.154
1.193
1.231

1.270
1.308
1.347

1.385
1.424
1.462
1.500

.927

.965
1.004

1.042
1.081
1.119

1.158
1.197
1.235

1.274
V31 2
1.351

1.389
1.428
1.466
1.505

.931

.969
1.008

1.046
1.085
1.123

1.162
1.200
1.239

1.277
1.316
1.354

1.393
1.432
1.470
1.509

.934

.973
1.012

1.050
1.089
1.127

1.166
1.204
1.243

1.281
1.320
1.358

1.397
1.435
1.474
1.513

.938
.977

1.015

1.054
1.092
1.131
1.170
1.208
1.247
1.285
1.324
1.362
1.400
1.439
1.478
1.516

. . _ _ _ _ .

Aluminum Conductors
111111 1111

... . 30..

:t" sX.90j 5

.: 40
.,1,' .0, S.

"121'9'"!

i.336 '

^v1.374:
; .A 13 ;:
1 f.452,
1.491

.4t'

.^1.064 -

1.262

'8 :

W1.028:-.-
- .1.0i68'

: 1.227.

1.343 -
.-1.381 -

. 1.420:
1.4595
1.498:

.952
-.992

1.032
,.1.072

1.152
'-1.191
.1.231

K1270

-1.347'
1.385
1.24
1.463
'1.502

.956' '
- .996-

.1.036.:
'1.076 '

,"1.195
1.235

-1.274-

1'.389
1.428
1:.467
1.506

-. 960' -

1.000
'1.040

1.120a
1.1:60

-1.199.
1.239

1278 ,
1.315 .'

,1.3559 ,
'1.393
1A32
1.471,
1.510 :

.925 -

.964'
1.004
1.0441
1.084
1.124
1.164 -
1.203
1.243

11.281
1.319
1.359
1.397
11A36
1.475
1.514

>|.928
.968

1.008

1.048

:r .1l 28 -'
1.16B
1.207
1.246

1 1.285
1.324
1.362

1.401

1.479
1.518

|.932
.972;-

11.012'
1.052
1.092- -

|.132 -

1.172
1.211
1.250

| ..1.289
1.328
1'.366
1.405
1.444
1.483
1.522

- .936
.g76

1.016
1.056
1.096

:-- 1.'13,6

1.176
1.215
1.254

1.293
1.332
1.370

1A09
1.448
1.487

1.526
.... ..... . ... ... .. . ... ... _ .. < _ . l
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FAX SC. -/:54849764:C7-25-Al Th'U r2:38 ?4 i ~3

ASWA
ASER VICES, INC.

A s smAutyfiaftivfCoS - FAX
Ale'

From: Doug MedliDng Tel: 973-966-2339
Technical & Training Specialist Fax: 973-966-2431

To: Alex Barton Co.: JAF NPP, Des Eng Dept.

Date: 10/25/01 Fax: (315)-349-6981 Pages:

Dear Mr. Barton,

Enclosed is all the information I could find on this product The original serial number
specifed the coil used, that SIN is no longer available. If you can see the number
on the coil I could tell you what the resistance should be. 1f It Is a 10-417.8 the
Resistance is 1607 ohms +1-10 %.
Pick-up was probably set for 75 to 80% of control voltage
Doug

Doug

./-A e dS4e , ", i, //, "'.. 'O .4 /""Of C. (Of r 7)
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FigC.et. No.5 2Sn.a. 0 m. Fig.. 5. 2 Pole. &O Ampove.
Catak.. N.. 2501.

Application
Bulletin 1025 Contactors arc used

for all classes of direct curret loads
including tungsten lamp and motor
loads. Tbese contacnros provide a safe
and convenient means of repeatedly
making and braking electric circuits
either manually by push buttons or
automatically by snsitive relays or
instruments.

Listed contactora are 2 and 3 pole
novmally open and are available wvith
or without enclosures and with front
or back connections Multi-pole ar-
rangements are available as tequired

Ausiliaty contacts, either normally
open or normally closed. can be added
to any listed contactor.

Constma;on.
Bulletin 1025 Contacton are lissed

as standard with copper or silver afo
contacts. The contact action in a
sizes is adjustable and contacts are
readily replaced from the front of the
panels.

Each pe is equipped wish an un-
usual design of current coi type mag-
netic blowout, developed by the Auto-
matic Switch Company, which provides
direnctd Contrt of the arc away from
the current carrying contact surface

Pandas rc ebony abestos and llush
dead construction.

Enclsures are NEMA I-type, black
fnish for surface mounting. Weitber
reistant, dust tight or watertight en-
closures are available along with en-
closumrs suitable for fush mounting oc
WaIardous locations: prices will be fur-

nisbed on "quest

Operating Currents
Thc values tabulated arc based on

cold coil resistance. Covasquently they

represent maximum currents The clos-
ing curt. in many sizes is greater
than the holding currents. The mo-
mentacy higher current value is used.
on closing. to insure positive and rapid
rcsponae. When tbc cuntactor Is closed
additional resa=cc Is automatically
connected in series with the contactor
coil reducing the current to the values
shown.

All D-C contactors will pick vp and
close as 80% of aornal voltage With
the coil at its maxitmunm temperarure
nac. They will withstand 109E over
voltaqe without damage to the coil
windings.

ELECTRICAL SPECIFICATIONS

RATED IN AMPERES PER POLE FOR
ALL CLASSES Of DIRECT CURRENT
LOADS.

* STANDARD LISTINGS IN CAPAC.
ITICS FROM 30 TO 300 AMPERES
TO 250 VOLTS -C1 OutE AD TWO
POLE.

* AVYAILALE TO 750 VOLTS -C.
* INTERRUPTING CAPACITY TO 4

TIMES RATED CIURRNT.
* NO DUATING FOS HIGH INRUSH

CURUNTS OR ENCLOSED TYEL

on 600 volt D-C systems either as
single pole double break or as 2 pole
contactors. When so used the resiitive
intcerruptins capacity reduces to ZS0%
of rated current

Ratings are in amperes and no do-
rating is required for the enclosed type
or for high inrush current loads.

EI~ctrial Connections
Bulletin 102S Contactors arc fisted

as standard with three possibkle con-
trol forms. Refer to Figures 2. 3, 4.

,4 and description of the various methods
Of cottrol on Pape S0.

Siace separate control is provided
on al conactors, the man line can.
nec ons can be made to the top or the
bottom terminals. When the lane con-
nections art made to the top terminas.
the poles will be dead when the control
C. ;vit is dcnergized.

Modified Arrongements
The Automatic Switch Company bas

manufactured many modified smug.-
ments of Bulletin 102S Contactos..
These modifications wer necessitated
by conditions of space, or frequency
of operation, or control functions. or
othe reasons

Users ate urged to avail shtcmdet
of the ASCO Engineering Service
which is pan of every negotiation.
Whle- a modified arangemen is in-
dicated for any control problem, rec-
ommenddations wi be made on an
eniateml; basts

Those applications hich rquire
continuous operation at a rate of mom
than 6 per minute should be referred
to the Company. Complete ionnoa-
tion should be suibmitad to that a
accurate analysis and recmmmendatido
can be made. In any application where
frequent closing and opening is neces-
sary. consultation with an ASCO En-
gineer will, assure dependable control.

OPRAITING CURENTS AT 158 VOLTS b-C
the C.,.... Valesma Odw. Vba. 9 .

- *.-MM.M&l pm..AonIfemi

C. n' WeV

30 - 6 .09 0.0 10.1

am O 0.20

0.G M 0.2 22.3

ISO0.74 0.13 20.3

WA.7 0.16 2.
200 1- 2 3 0.20 2 .

0 - t 1.27 0.20

1500 _ -. lV
~02 a0 2 2 .20

- - . - - o - -2. t

Ratings
These contactors are lIted as stand-

ard for 2S0 volts maximum on all
lasses of load, zonindCive or ioduic.

ti'c. Conuscors are available for volt.
aacs above 250 vols to a maximum
of 750 volts.

The 2 pole contactors can be used

Ammatic. Swurh ra ....1tm
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LIST PRICES AND AMPERE RATINGS, OPEN OR ENCLOSED
For 2SO Ve~ls D-C. Coaurol Circuif Puraisbed as Separate Coatrol

FORM 2 Faut S Pon" am
2 WvRE COWMCS 3 WlMST0.CTA*T COW1RCI. THERMOSTATIC COuWRO, ItHELA

Ava Pe.i" Or_ TYp 9 Eeed Ty" DP" tV" cade.4 0Po Typ e I 0odwd tyro

eI-tS . I e awc s.Cas.1., I 1V C40016g UV Cates"g UII c.u i; C...I Us, C1.1.g Urn
N.. FP. He. Pvk* Ne. Pd. No. P_ eo No. Prim M.. Parlm

2 2S 60.00 IS c 74700 2t52S S*.00 25S tC 4 1 2 1.00 12*0
3736 S 52.0 2365C 6 v 2S4 2 ,.e z SC _26,0

I 2507 Tal 251?C ".00 52M7 86.00 253C 10O0 12S47 131.00 2557C 35*0
1 2502 10_. 00 ISC 128.00 2522 n12.00 2ISC t1250 25n8 14C.00 255IC 18.00

I 2509 *A3.0 1519C 105.0 1529 m2o0 2539C 1113.00 2s49 136*0 ISSP5C 161.0
2 | 2251s 131.00 25e 150 230 139.00 2S5OC 147.00 2150 187.00 O2C 221 A0

1 2511 I1wro7 2521C 10* 3501 11.00 2SO1C 12.0O 2551 143.00 IMBIC 19400
I84 5100 1fIS 25 am32 221.00 25IdC 24.00 2554 286.0 25=4 MAO*2 2512 212.00 2S2IC 247 12S2 221*0 2 2.0 2A52 2770 5S2C

200 1 2512 f110*0 2523C 13250 23 121.00 2504C 154.00 25M 1* 25C ?"A0

2 . 5 23.9*0 =sC 25So0 256 228.0 22S*C 26.0 253 3000 26Ce -7A0
i 2 56 239.00 27C 5s2n* War0 29*0 2182C 26.00 2573 WL00 2524C -44.00

'Laited tIS 5. DC vervice. Use 2 poles in serec for 230 wolts D-C.

STANDARD DATA--
Standard Control Voltages: i tS or

230 DC.
Sta@1ard Pancls: Front conneced. tush

dea bask. ebony asbeows.
Stndard Cablds- LU4A 1. for surw

Conacters can be fnishad with A.C
opcralintg coaxs at palcce 2;15a&

Soldc tuu Laisbad as sw aadd
equpment.

Eaclowd rype raina ase cozinnuaa and
the sam as qpm vyp.

- ADDITIONAL FMATURES
Special Cocal Voun-es: . Auxiliary Contacts O OSP.00 LitSa

To 250 Z.C. ... Add S7.00 Lst (For maximum of t._O uu a -
To 7n0 D.C CAtl Fasa added to Porn 2 C _nsetom PlmsFIL"OK7 on reqoU for more m sh IVo).

5 or Idoros II.. Faoyr Cuab-ol Stations tandaz0 dsaty wts-
Dack Connected Pands. -Add 10% CneJ boa for inrac. woudu..
2 Cotactoun mechanicaely interlocked on Te C for Pen 2-S 1.00 LA t

a commoe panel--Add S9.00 OIn to TY Df fo Fes 3 S1.0 List
p of two coasact Spe pole etinnaiona available.

WHEN ORDERING
Specify catalo inbcz. Vo ad tn V of line and contrel cidi

and type eM oUmer hamtM 1. -- -

tDIMENSIONS and WEIGHTS for FORM 2 and FORM 3
250 Volts D.C 1'

OPEN Tyra EN"C4.011b Tyra

v* I %I IL & I I l 1 ' 4v* % %% % "- 0 -

a 4 6 a 8 so 01 40 i 6 20 40 I1aa * Is Su6 1to 0 I *% 1I

- a 1- 1~ 1 18 * 1s 12[a 14 4 I1

100 .- 10T'l 1 0 1. 51 0009 11. 18 9 272 1 H II In 10% at I 0 4 5 12
ISO 11g 19 102 ? 0 &91 8 -

2 11 $10 In 11 I101 09 2 1 121 an I S S
No I " -1,4 *[%at

I, 1% 11 1i 1 Su * I a 11S0

1% , . S u. .. . . .11'41 I 1" ll lla I"l

rFs a-. Ows.. taea.

1t Pr Form 3U Ceotrel. the addition of
we zbcrmolod conarot relay -JI a"

ArOaimataly J- *0 the wdtb.
AR We6hts am awroximate shipping weight in pouds AUl dimtnsions wae d inc ;

Pe… 82 -- - -jfflj SWftth Cai nOMA PAar. 14W JSai
._ _ _ _ _ _
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Barton, Alex 1/l)C- B2 ccr 2
From: ASCOBILL@aol.com
Sent: November 20, 2001 08:23 AM
To: Barton, Alex
Subject: Re: 03SOV-14B (71DC-B2 Ctd.
In a message dated 1119101 6:41:43 PM Eastern Standard lime, ABartol@entergy.com writes:

Subt: RE: 03SOV-14B (71DC4B2 CktL 2)
Date: 11/19101 6:41:43 PM Eastern Standard Time
From: ABartolenergy.com (Barton, Alex)
To: ASCOBILL@aolcon ('ASCOBlLLaeo1.com)

Bill,
I need a minimum pick up and drop out vottage, and Wattage for 125 VDC:

HYDRAULiC CONTROL UNITS BACKUP SCRAM PILOT SOLENOID VLV EQ
AUTOMATIC SWITCH CO (ASCO) SOV MODEL NO. NP8316E36E

Thanks
Alex Barton
JAF NPP
315-3494622
tax 315-349-981

Hello Alex - the NP8316E36E in 125vdc uses a coil p/n 220339-010-D which is rated at 17.4 watts. Voltage range
of 90-140 vdc with 125 as the nominal. Regards, Bill Meyer A

11.20/01
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Barton, Alex
From: Barton, Alex
Sent: Friday, April 26, 2002 9:03 AM
To: 'ASCOBILL@aot.comr
Subject: RE: 31 FPD-5A (71iDC-A2 Cktl 8)

ix 8 Page 8 of 190

Page I of 1

7UDC-B2 CCT. 9

Biil,

I need a minimum pick up and drop out voltage for 125 VDC RFPT SOLENOID:

ASCO BULLETIN 1300-106 CAT # 106A231 125 VDC 100 WATT CONTINUOUS DUTY, CLASS H
Hi TEMP COIL
Ref GE Drawing No. 128C22FC Rev .1

Thanks
Alex Barton
JAF NPP
315-349-6622
fax 315-349-8981

Barton, Alex

. rom:
Sent:
To:
Subject:

ASCOBILL~aol.com
Friday, April 26, 2002 10:48 AM
Barton, Alex
Re: 31FPD-SA (71DC-A2 Ckt. 8)

Hi Alex... .all our 125vdc rated coils will operate with i a range of 90-140
volts DC.
Best regards, Bill Meyer - Asco Valve sales engineer.

4n6o2002
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71DC-B2 Ckt #10

Inf-i-z tur iu;qo hn IiW w4Uvtiv flU tAX NO. 2019667314 P.01

8 Automalic Switch Co.
FLORHAM PARK, N.J.
FAX 201-966-7314

FAX MMUR

AT; NEW YORKPOWER AUHORITY
; COMPANYILOCAMON

R: _ALE BARTN
NAME OF ADDRESSE

F : RICH MMSEL NUMLEAR SALES DT1E is-19-87
M.. f20FJ 96622W

The mihinum pAkuj and dmpcwt votage for an ASCO nuclear
quelfed 20-WB-eFm 726 VDC, 35. 1 watt viw ik 90 MDC.

. j

7h111 the m inium'Wvolza tft vald has bow quaff5.4 to. Keep
In inmd tht the vSe'wil pclwp and drop out at lower voltages
depmndin an sdWdtFnu &ftor hcIdLaV operig pSuW.V, vaIve
k hd lb, aetc., butIASCO NP-1, 125 VDC vt:w have only.nbw
quafisd to a mlnbu voltge of 80 VOC.

Rich
Nuclear Sale

| 1 PAGE(S) INCLUDING THS COVER PACE



-- ----JAF-CALC-02610 Rev 2 Appendix 8 Page O oot 190
71DC-B2 Ckt#i10

Page 1 of I

Barton, Alex
From: ASCOBILL@aol.com
Sent: Monday, November26, 2001 11:29 AM
To: Barton, Alex
Subject: Re: FW: ASCO Solenoid NP8320A186E

In a message dated 11/24t01 12:33:16 PM Eastern Standard Time, ABartol@entergy.com writes:

Subj: FW: ASCO Solenoid NP8320A186E
Date: 11124101 12:33:16 PM Eastern Standard Time
From: ABatto1@entergy com (Barton, Alex)
To: ASCOB1LL.§aoL.com(ASCO B7l Mayer)

Bill:
I need a minimum pick up and drop out voltage, and Wattage for 125 VDC:
ASCO Solenoid NP8320A186E

Thanks
Alex Barton
JAF NPP
315-3496622
fax 315-349981

Hello Alex.. the NP832QAI86E uses a coil pin 220339-010-D rated at 17.4 watts with a voltage range from 90-
140 volts with 1251dc as the nominal. Regards, Bill Meyer

11/26/2001
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Page I of I

J05 OL/ -IO/A, -/IoI8 -/oi ci - IOID
Barton, Alex

Fmom: ASCOBILLIoI.conm
Sent: November 15. 2001 01:21 PM
To: Barto Alex

Subjoct: Your Asco Vave request for k nmuon
Helo Alex - Asco valve ptn HC821OC13 - 125vdc uses a col pn 218416-O rtawd at 26.6 waft. Kt is designed
to operate wWhln a rnge of 90-140 volts with 125 as he t noninal. Thank you for your Iquby. Best regards. Bil
Maeyr - AMo Valve sales engineer

i 11115/01
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lOSOV-lOlA, -lOlB, -lOlC, -10D (Cont'd)

4.-§Q .-. .. , -",. 4 z . . .. Z:z._W-t..

I

ASt5
FLORHAM PARK, N.J.

FAX 973-966-2273
wwwAsCOVAVE.c=

QUOTE NO:

31S34946981 AVD TECHNICAL CROU (PH - 973-906.2012)

FITZPATRIC NUCLEAR POWER KARL NDOMANAGER

ALEX _ JF? RIL,

_ JAE CHIU

RIaJ MATYSKIEL

XX DANZAUYC

I'1 FAXN'O:

COMPANY:

AM-:

)

DATE: 11/15J01

REF: HC82tOC13 1251DC ,

ABOVE VALVE TAXES COIL PART NUMBER 2223S416O-D
WATTAGE: 26A-
COIL OPERATING RANGE: TO 140 /DC

SEE ATTACKED SUPPORTING DOCUMENTATIO.N.

PLEASE NOTE FAX NO. REFERENCED ABOVE FOR AVD INQUMIES
P

Prfes quoted are firm for 30 da from date of quote.

SUBJECT To AS= TERfMS AND CONDITIONS OF SALE

ORDER ENTRY POLUCYs If an order i placed for the above valvh pcase rcfcruce aiuaed Quote No. sad sad
copy of 1W quote with Purchase Order.

REGARDS,

DAN ZARZYCKI
3 PACE S) INCLUDING THIs COVER PAGE
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4 kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV's

lOSOV-1O1A, -llB, -lOlC, -lOlD (Cont'd)

VZ06 VA4VE CROSS tEFERT.?CE - NOTE INOUIRY PAGE 001

I
SOJA;

SEQ NO

Cie
0'9

020
02*

- 610

6£?
E13
f1

22 IFP

NUMSER:

SUFF!X1 SIX2 SUrX3 ?PL

-__ ,,, SOLS:VOLTAGE aL
D D

CSA

AC/DC

XCTZ DZSCR:.FTON
NC62.0C23

ATR: 5-250 WATER: 5-200 LT Or2.: 5-200

(WAfS:2 26. PIPE: 3/4iZ0i7/15/82 RNM ISSUED rOR 5.O. 76193K.
EROOlOCSEI A 930216 PVC ADDED REBLD KIT/DEL SPK
ER00109829 B 022184 AEV SOL ASSY WAS 153036-2H
ER110444 C 03/20/84 AEW CCOL WAS 98-824-MC.

ER001123SE D 840923 VPC ADDED N/P 2NFO

* DEPRESS Ps12 TO PAGE rORVARD - PT2
* DEmRASS PFM TO RETURN TO ENu

*PF5
vCR rXP.ST VAGE

TO RETURN TO V104

A



JAF-CALC-02610 Rev 2 Appendix 8 Page 14 of 190

4 kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV's

1OSOV-1O1A, -llB, -lOlC, -lOlD (Cont'd)

ASaS Engineering Information
Solenoid Valves

Coil Operating Voltage Ranges
All coils are designed for Industrial operating voltages
and can be used on the flolowing voltage ranges:

_ _ I
E tnnl I MIMu oc mal I

Vdaiw.fluing Oparlgi Rap Vaug alinge Oparflg Un

24 ac 24 _ 5.14.3

120 102-120 12 102-12.

- - 24 20.25

240 204-240 120 102-126

480 408-480 240 204-252

Note: Special coils are required for battety charging
dnicits where wider voltage ranges are typically
encountered. For these applications, special continuow J
duty Class H coils are available that will accommodate
a voltage range equivalent to 12X over nominal, 2B
under nominal, and a 140-F (60-C) ambient Standard
nominat voltages are 125 and 20 DC which translate to
a voltage range of 90-140 and 180-210, respectively.
Add prefix WHCr to the catalog number. WHCN prefix is
only applicable to valves with coil classes- FT and MT.
Consutt Jactoryor other constructons.

Most ASCO valves, depen on construction, will
operate at IS% under nmil votage and naximurn
operating pressure diffeential, and are capable of
operating for short periods at 1OX over nominal
voltage. For coil classes other thun Fr and HT over
votage Is not recommended. For wider voltoe rages
than shon here or for oPeratirs voltag ranges for
speific cOtaogS numbers. plese COnsult your lOcal
ASCO sales offIce.

Power Consumption
Power cnsuption can be determined from the ratings
shown an individual Serles pages. For AC vaives, the
watts. volt-ampere "nrush- (the high momentary surge
occurring at coil energization), and volt-ampere Oholding'
(the continuous draw toftwirne inrush) are given.

The current rating for inrush and holding may be deter-
mined by dividing the voltage Into the volt-amp rating:

= volt-amp inrush

volagC

0oldig volt-amp holding
IAmps voltage

DC valves have no Inrush current. The amp rating can
be determined by dividing the voltage into the DC watt
rating:

Amps atm (DC)
voltage

Notes:
1. When a valve has been energized for a long period.
the solenoid becomes hot and can be touched by haft
for only an Instant. This is a perfectly safe operating
temperature. Any excessive heating will be Indicated by
smoke and the odor of biurning coil insutatimon

2. Vlves for AC service can be converted to other AC
voltaes simp by changing the coi1. Similarly, DC
valves an be converted to other DC voltages. When
convertin fm AC to DC, or vfce versa, consult mU
local ASCO soles office for InstrutoS

Solenold Constructions
Intemal parts in contact with fids are of O
magnetic 300 and magnetic 400 series stainless steel. In
AC constructions, the shading coil is normally copper.
except that silver Is mostly wed In valves with stainless
steet bodies. Other materials are available, when
required. In DC constructions, no shading coil U
required. Typically, the core tubes are of 300 sere
stainless steel and are formed by deep drawing,
eliminating the need for silver brazed or welded joints.

11.04
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NEW YORK POWIM A7=ORITY
JAMS A. FITZPATRICK NUCLEAR POWR PLANT

QUALIFICATION DOCETIMMATION REPORT

QDR NO. 35.8

SUBJECT: TARGET ROCK 1/2 SMS-S-02-1
SOLENOID VALVE

This report supersedes the following EQ Reference Files:

EQ RzFZPC:S #227

A4

Prepared by Roland Ho
For W. Hotch3)

Kenneth D. Moody Date 3/2 /96

Reviewed bk Michael Durr

Approved by Georcae J. Tasick

- Date _

Date,

3 Z2/96

_3/2/96. . ,

Revision Pages Affected Prepared Reviewed Approved

I Sections 2. 0,77., W3
3.1.1, 3.2.1.2,
3.2.1.3, 3.2.2, tI
3.2.3; 3.2.5, 4.7, 1/7/1 _____

4.8, and Fig. 1-1 _ J
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p ago*St) _ _ TARGET ROCK CORPORATION |Ace 9gov 40
.AEAST FARMINGOALE LONG ISLAND. PC r. I ,P8T 4763 B

DAT Pwoluer 87Z-548

Actuator assembly shall be a nominal 125 VDC system with a voltage

range of 92 VDC to 154 VDC.

3.2.2 Pneumatic Power Supply

The pneumatic power supply available to operate the Electropneumatic

Actuator assembly shall supply air or nitrogen at pressures up to 260

PSIG. The system flew capability shall be SO SCFM at 100 PSIG

minimum. The air or nitrogen shall be oil free, filtered to 50 micons

0
maximum and have a dew point of (-) 24 F at atmospheric pressure.

3.2.3 Electrical Enclosure

The electrical connection between the solenoid coil and the electrical

system is through the 3/4 inch NPT opening into the electrical

enclosure. The power leads are connected to one side of the terminal

board and the solenoid coil lead wires are connected to the opposite

side. The electrical enclosure seals are Viton 0-rings. Since the

solenoid coil may be-ffl4ld wired using-open raceways, the electrical

enclosures of the test valves shall also be open to the ambient

environment. After the electrical connection is made, the wires,

terminals and terminal boards shall be sprayed with a conformal

coating to deposit a protective covering of silicone resin on the

electrical connection. The conformal coating application procedure

shall be included in the final test report for reference. The

external hook up wires connecting the three way solenoid valves to the

control circuits during testing are not included in the environmental

qualification programw

] A__ w302

Va*., *-**#*)
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AfiASUT' Series E7000 Timing Relays are
suitable for class 1E service In nuclear
power generating stations and comply
with the requirements of IEEE Standard
32321974 and MM Standard 344-1975.
Tsting was also referenced to ANSIIEEE
C37.98.'

The present Series E70O design was
evolved over 40 years of continual field
USe In a wide range of Industrial applica-
tions. On-Delay, Off-Delay and FourwPole
versions are available for use with a
choice of 25 coil voltages, as well as Utme-
calibrated delay adjustments to as long as
60 minutes.

-

Cycling With Load Aging
The rated units were then subjected to
27,500 opelations at accelerated Mte with
one set of contacts loaded to 120VAC e0Hz
at 10 amps: or 12SVDC at 1 am, and the
number of mechanical operations exceeding
those experienced In actual service.
Temperature Aging
Ths test subjected the relys to a tempera-
tm of 100C for 42 days, with performance
measured before and after thermal stress.
Seismic Aging
Sufficient Interactions were periormed at iev-
eis less than the fragilty levels of te devices
in order to satisfy the seismic aging require-
ments of IEEE STD 323-1974 and IEEE STD
344.1975.
SeIsmic Qualification
AJificially aged reays were Subjected to sim-
ulated seismIc vibration, which verified the
ablilty of the Indidual device to perform Its
requIred function bore, during andlor foliow-
Ing design basis earquakesk Relay were
tested In the non-operating, operating and
transitional modes.
Hostile Environment
Since the timing rela are Intended for use
in auxiliary and control buildings, and not in
the reactor containment areas, a hostile envl-
ronment test was performed In place of the
Los of Coolant Accident (LOCA) test. Relays
were subjected to combination extreme tern-

peraturefhulidity plus under/over Voltage
testing to prove their ability lo function under
adverse conditions even after having under-
gone al the previous aging simulation and
seismic testing. The devIces were operated
at minimum and maximum voltage extremes:
85 and 120 peroent of ted voltage for AC
units, and 80 and 2D percent of rated volt-
age for DC units, with temperatures ranging
from 400F lo 172°F at 95 percent relative
humidt.
aline Performance

In addition to aging tests, a series of baseline
tests were conducted before, and Immned-
ately after each aging sequence, in the fol-
lowing areas: Pull-in Witage; Drop-out VItage;
Dielectric Strength at 1850V 60Hz-
Insulation Resistance; Operate Time (mili
seconds): Recycle Time (mlllseconds);
Time Delay (Seconda) Repeat y (percent)
Contact Bounce (#llseconds at 28VDC
I unp.); Contact Resistance (mllliohms at
2BVDC, I amp.)
Data were measud and recorded and used
for comparison throughout the qualification
test program in order to detect any degrada-
tion of pertormance.

Fige 1.
Response Spectrum, lhangiional Mode. -

Test Procedure
AGASTATO Timing Relay Models E7012, E7022,
E7014 and E7024 were tested In accordance
with the requternents of IEE STD. 323-1074
(Standard for Oualifying Class tE Equipment
for Nuclear Power Generating Stations), IEEE
STD. 344-1975 (Selsmic Ouallfication for
Nuclear Power Generating Stations) and ref-
erenced to ANSI/lEEE C37.08 formdrly IEEE
Standard 501-1978, Standard for Selsmic
Tbsting of Relays). The relays were tested
according to parameters which, in practice,
should encompass the majority of applics-
tions. Documented data apply to timing
relays which were mounted on rigid test fix-
tures. The following descriptions of the tests
performed are presented In their actual -
sequence. Oualification tested for VERTICAL
OPERATION ONLY.

Radiation Aging
Relays were subjected to a radiation dosage
of 2.0 x 10t Raf, which Is considered to
exceed adverse plant operating requirements
for such ares as aluxiiary and contl
buildings.

FuLL SCALE SHOCK SPECTRUM (S Pwak)
MODEL YES1IOD: E7Ol2ACWc

rrM2PC001
i.e is:: se0 )twoes=
DAMPINO 11%

100- . -. -

I

*o-

1

I
1 .-

I

The aSS shap* lats6 Petook
demPigl. b det~ed by four p

Pak"t A * til"a and an

Sl pet00M et*I
PW - 4 t led .t5.

*sof U' PA

POWn S - 1e2e Hzgand a SC
ponS-504 Its ad aMP,

RELAY 8ITLM 1RA~an5ToNAL
(W a i)
AXIS Pl +v):
TE57 RUN SiO. 41,486.,0.3
cou~osiri OF F5N-, 55N-.'
rs'vo .707 r
DUE 10 431 INCLINATION OF,
MACHWL

For addilbonal sokikdonss
reqWs Amrnace Wnitai
E70M21E70 or EmmldIEcoi

I T I

..
I I lo qinsgy 9"a use*eoo
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.Series

E7000
seismic and
radlation-tested
timing relays

0 - M�E --- -�W
SPECIFICATIONS0. a w. a UWogh 7 OM "GDOMWnal 8P4Crncal.o)-

Environenotai Conon (ouaL ut)

Tefperature (OF 0 70404 1I6
Humi FLH. %) 10 4040 95
Presue toshri
Rallation (as) - 2.0 X 10 (Gam

Operatin Conditons -Normsl Enonmeno

1101L 03 R ENa ll3PE101 3 1= DC cc" Wmi A CCU
Co N fate AspcAs Spec

60% Mnwi. 65% Min.
Dropcut 4% of rated W) WA Appr pp
Power (WAt at rated value) S Appro. nAP=O.

P oW E012 IVA WA
Md EY 50 W. Max. 6 0 Msw Uz

Moe 702S IIs MAX. 60 ma Max.Re h_ (ecde Time
Model E7G WA NA

0W*&0 PAlings. C _n iuuow
t 20 5 eo) 1.t0 anp 10.0 amp

£1allm l120 %sr so Hz) 10. m 00si

(I melohnatS0ovdC* 500 Mr. GoMi.
Dlatl (vms. eo HZ)

Detween Termind Ground 1.600 1500
Setwe Meorunnlednbrmheis 1.000 SAW00

RPeat Accuracy * 10% * 103%
Approxmate WihM Model E7012 end E702 Model 012 dE7022

2. be. 2.13 bs.
MO E014 end E£4 Mode E£74 ard E7024

Wlbe 243 lbs.
W t May vary efghtliy wvA puticular Cal vle.

' Corons (Al Environmonj)

Am1 O0aUM NORiM IV A 3BE E Duor 0c 0EW

Temproarure (OF) 70404 40 1015156
Humidily MML. %) 4040 1046 1045 1045 1095
Coil Operatig %b"e f% of R d RdU

MOd El702 AC) -Ito 50 65410 W65110 65.10
- (D 010 30410 6410 9041D0 91to

Model E722 VUC) U)1 051604 1 86-110 665110 B54-10
(DC) 0410 60410 0010 60.110 * 50-10

Replacement Schedule
The qualified life of tNs unit IS 25=00 open
ionf or 10 yas from the date of manufac-
ture, whichwevr occurs first.

The date of manufacture can be bund I
w eirst four (4) digits of the serial number (

the nameplate:

First Wo dtgIts Indicate the
year.I
Second two digits Indicate

Example: Date code 80t4:80 Indicates 1t9
14 tnio We week of Aprit 2 lh:=h S.

L40DEL E70t2loC002
COIL 125VDC
TIME 1.5 TO 15 SEC.

Li

Serial IS l-

L2-

Mounting Inatructlons
The Series E7W0 relay MUST BE MOUNTI
IN THE VEFRTICAL POSITION; all perom-
ance apeclficatlons are vaid only when the
are mounted in this manner.

A mounti bracket and screws and iock
washers equfed to attach It to the relay art
aq W with each unn Fou 8 32 Upped
hols we provide ithe relay kc
aftactfn the mounting bracket or for mour

the reWay dlrcty to a panel fron the me

WARTYANY
This product IS warranted against mechanki
and electrical defects for a period of two ye
frm date-of ahipTent from factory It It has
ben Installed and used In accordance with
lactory femannwndations. Any 1fild vpalrs
mifictions 0 the orginal unit wMt void ttd
warranty. Amerace Corporation's liability Is
limited to replacement of prts proved defe
tv In worimanship or mnaterials. (WA82)

oT TME IIASIC UNIT 18 IUBJEC7ED 10 fEE£ S
323-1974 ANO IEEE STD. 344-1675 COUALFICON
rcsTs. P£RroRANCE wATH FwosY mszuir
ANOR CIJSOEMR SPECIAL OPTIONS HAS NOT
BEEN TESMEO.

ORDERING
INFORMATION n
catalog Number Cod"

"aedz SeIe Operton Contact

PAted Swi mwo 7 2- Otay 2 - Double POe
Tming Relay Dobls Throw

4-Four Pdle
Doubb Thrw

P qratod an ftrmittet duty cyles at
vltaes 10% aibove listed mazirnus

Duty - Maximum 50% duty cycle and
30 minutes ON'- tse.)

con %bftne

A

A- 1WV SOW
'lav 60HZ

8 - 240V S0HZ
22DV GMU .

IC- 4W0 60"z
. D- GMV60Hz

£- I4V OONZ
F - WM 50Hz
0- 24WV 50HZ
HI- 2V SOHZ
I - eV GONz
J - 2OSV 60Hz

E£702. C70D2. E7024
A- SID I sec- .5 to 5 sc.B- Sto Sa.
C- 1.5 o tS c.
D- S o SO eC.
E - 20 lo 20D sec.
F- to t0 "in.
H- S3t 30 tin.
I - 6So o mnin.
K- I to 300 ee.

tE704
A- 2t 2se.
B- .7t 7 "C.
C- ito 20 ec.
D- 10 to WO "c.
E-30 30D sec.
F-1 to 15min.
H- 310 30 mnin.

¶
CodeConfigurafir

t Mo E7014 IS avllble With Iercallbraed dials ey.
The "se mend of one m* mrag. in lls modal may be

t wicueV k t.

'ONPA.... N COD
The Configuration Code le stufti to le Model Number
"ich pnrovides a .ma o kdenatcaion. When a
Wnhlicb% poduct cd ae is hroduced. goh
onIguan Code end specficiton sheets wIN be

revisd. 01 10 a02 etc.

2M- ROVOC
N- 4S VDC
0- 24 V0c
P- s VOC
o- 12 VDC
R- so VC

C S - 250 VDC
T-50VDCoc
U- 16 VDC
V- 32 VC
W- 96 VDC
Y- 6 VOC

_Z- 220 VoC
10
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5'.2.4 . Basic models are furnished vith I
dials calibrated z Iar eUts Covering the range select
ed,

5.3 OPERATING CHARACTERISTICS.

- .3.1 Endroental Conditions. (Qualified Life) -

EAs x1. N9OMAL 0AX.
remperature (OF) 40 70-104 156
Hrmidity (R.; %5) 10 4060 95
Pressure _ Atiospberic
Radiation (rads) . mmmm 2.0 X 105 (Gamza)

5.3.2 ODerating Conditions. (Normal Environment)

NOMAL OPERATING SPECIFICATIONS REIAYS W/ RAYS W/
(D() COILS (AC) cOILS

Coil Operating Voltage, Nominal (Rated) As Spec As Spec
Pull-in (% of rated value) 80% min. 85% Hin.
. xop-out (% of rated value) 10% Approx. 50% Approx.
Power (Watts at rated value) 8 Approx. 8 Approx.

Relay Operate Time (In Ms)
Model E7012 N/A- N/A
Model E7022 50 us Max. 50 ms Max.

Relay Release (Recycle) Time (In us)
Model E7012 50 ms Max. 50 Ms Max.
Model E7022 N/A N/A

Contact Ratings* Continuous
(Resistive at 125 vdc) 1.0 amp 1.0 amp
(Resistive at 120 vac, 60 Hz) 10.0 amp 10.0 amp

Insulation Resistance (In megobms at 500 vdc) 500 Min. 500 Hini
Dielectric (vts, 60 Hz)

Between Terminals and Ground 1,50o 1,500
Between Non-connected Terminals 1,000 1,000

Repeat Accuracy (See definition in + 10% ± 10%
Paragraph 5.3.2.1)

r
I *.

I ICONTROL PRODUCTS11 DIVISION I
AMERACE CORPORATION

CONTROL PRODUCTS DIVISION
IDOCUMENT NO- Z7012/E7022
I-
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5.3 OPERATING CHARACTERISTICS.

'5.3.1 Envirormental Conditions. I
:F . . .
(Qualiiea Lif)

ARETER _ MIN I NOMML'I MAX. --
_~~ ___ .

Temperature (°F)
Eumidity (R.H; %)

Pressure
Radiation (rads)

40
10

__o

*.70-104
40-60

Atm, pheric
_____

. 15b6

95 *

2.0 X l0 5 rGF'mE.)
--- I ______________.

. 53.2 fterating Conditions. (Normal Environent)

fj

NOPYAL OPERATING SPECIFICATIONS. RELAYS W/ RELAYS W/
. (DC) COILS (AC) COILS

Coil Operating Voltage, Nominal (Rated) As Spec As Spec
Pull-in (% of rsated value) 85% Mim. 9 0% Min.
'Drop-out (% of rated value) io% Approx. 50% Approx.
Power (Watts at rated value) 8 Approex- 8 Approx.

Relay Operate Tine (In s) -

Model E7014 N/A X/A
- Model E7024 75 ms Max. 75 =s Hax.

Relay Release (Recycle) Time .(In ms) *

. lodel E7014 75 us Max. 75 14s Max.
Model E7024 . *'.N/A . NfA

Conta'ct Ratings, Continuous

(Resistive at 125 vdc) 1.0Oemp. 1.0 amp

(Resistive at 120 Map, 60 Hz). 1o.0 Oap 10.0 amp
Insulation Resistance (In megohms at 500 vdc) 500 I-in. 500 tln.
Dielectric (vrms, 60 Hz) -

.Btieen Terminili and Ground S50 *:o 1,500

Between Non-connected Terminals 1,000 1,000.
.. -* ' -. -', ' * .

Repeat Accuracy (See definition in + 100 + 10%
Paragraph 5.3.2.1)

5.3.2.1 Revent Accurcy. Repeat Accuracy at any fixed temperature
Is denea f Nema Part ICS 2-218.07)- "The repeat
accuracy deviaton (AR) of a time delay relay is a measure

. . ' - '(R

ICONTROL PRODUCTS
DIVISION

AMERACr CORPORATION DOCUMENT NO- E7014/E7024
CONTROL PRODUCTS DIVISION I

- UNION, NJ. 07083 V REV. n I SHEETo .OF 72
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HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

MODEL NO. ,Pe ,C00/ (7ct cJ)

TEST I TEM .N /

TEMPERATURE MINIMUM VOLTAGE TEST 4AXIMUM VOLTAGE TEST

AT 95% R.K. AVERAGE REPEAT AVERAGE REPEAT
(DE E 95R.H. ) TIME DELAY ACCURACY TIME DELAY ACCURACY

(EGRES ARENH (SECONDS) (PERCENT) (SECONDS) (PERCENT)

40o F ,. ?u c .r -. tm.

SO°F _ _ _ _ *.5 4.o

70°F -'.JY o-o

90OF $

I110F - A 'POj.

10OF 8/ J.0 a './ A|

150 F __ __. __ _ / ' _ _ __

165°F ;Ae . _ _ _ ______

172°F . A a.o . 4 _ _
,)

NOTES:
.1.
2.
5.

TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.
AVERAGE TIME DELAY IS AVERAGE OF FIVE (5) CONSECUTIVE READINGS.
FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.

:0Ii&I.MUM VOLTAGE USED PC C

MAXiMUM VOLTAGE USED . S Y VOC

PREPARED BY .C- .
-DATE a- t5rw0

AMERACE CORPORATION
CONTROL PRODUCTS DIVISION

UNION.'N.J. 07083

I us; KrjPUMT NO.
ES-100

I-. . - . SH E _ =76 1
1i2v A I. _ w

I- -- -- I --S.- . . -
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HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

MODEL NO, d.0O'*: oo/

TEST ITEM NO.

TEMPERATURE. MI 1 NIMUM VOLTAGE TEST MAX I MUM VOLTAGE TEST

AT 95s R.H. AVERAGE REPEAT AVERAGE REPEAT
(DEGREES FAHRE*HEIT) TIME DELAY ACCURACY TIME DELAY ACCURACY

(SECONDS) (PERCENT) (SECONDS) (PERCENT)

40F . o.I'' ' AJX

5 0OF A__ _ _-C_ _ _ _ _ _ _ _ _ _ _ t

700 F
.. _

9O0F

30F J.S ,. J.__ . _r.

150"F _ _ _ _ _ _ _ _ i .

165OF '.Xi _ __ _______

1720F 3J . o _

NOTESt
1.

2.
3.

TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.
AVERAGE TIME DELAY IS AVERAGE OF. FIVE (5) CONSECUTIVE

FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.

READINGS.

:*IINI MM VOLTAGE USED PV C

MAXIMUM VOLTAGE USED oEe VO0C

-PREPARED BY__ e_
*DATE & - Zt -;O

| 1t CONTROL PRODU&CTS
|[A J DIVISION l

AMERACE CORPORATION TEST R ORT NO.
CONTROL PRODUCTS DIVISION

UNON. N.I. 07083 FV A - c r
ES--IOOC

;A _rq ^c
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-HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

ODEL N.0 702ZACo0/ (7c a a elcr)

,

TEST ITEN . /

TEMPERATURE. MINIMUM VOLTAGE TEST MAXIMUM VOLTAGE TEST

9 RAVERAGE REPEAT AVERAGE REPEAT
AT95 RH TIME DELAY ACCURACY TIME DELAY ACCURACY

(DEGREES FAHRENHEIT) (SECONDS) (PERCENT) (SECONDS) (PERCENT)

406F .___ ?.sc.
50F f 0oa

70OF o.4

90°F 1,'o c O.I. c/

110°F . f d. 73

130 Z0F -43 2.2 A ft

150°F ___ _ * O-Y 0.O{
165°F _ _ _ _ __ __ _-7

`172 0F - e P J__ _ _ _ e JA. ?a.
I _ _ _ _ _ _ _ __o_ _ _o_ _ _ _ o

NOTES:

1.
2.

3.

TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.
AVERAGE TIlE DELAY IS AVERAGE OF-FIVE (5). CONSECUTIVE READINCmS.
FOR REPEAT. ACCURACY DEFINITION SEE FIGURES 1 AND 29
PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.

M11NIMUM VOLTAGE USED PC VOC

AXU I MM VOLTAGE USED -JeY VO C

PREPARED 8Y - a-;5/
DATE & ar-80

CONTRO PRODUTSA1E CORPORATION jTEUT REPORT NO.
G;1CONTROL PRODUCTS 1TRLpouT li1h °

CDIIROL pRODuCTS DIVISION___________DIVISION__uNION. N.J. 070533I S F75
ES-1000

L OF 105
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)

0)

OPER~flNG CHARACTERISTICS,
EnvironmeqtaI Condi~tlon (Qualiied Us) - Sorin EGP*SML/!TR _

PARAMETER MIN. NORMAL MAX.
Temperature F) 40 70-104 156
Humidity JR.H %) 10 40W0 95
Pressu o -

R Idaton (d) 2 2.x IO& (Gamma)

Opera0t CondtOn Normal Enionmet - Series EGPIEMLETR
NORMAL OPERATIG SPECIFICAIO11S WITH DC COILS WITH AC COILS

EaP EML EAP E8T

Coil OPerating Voltage. 1Nonal (rated)' As Sec As SPe As Spe As Spe As Spec.
Pull-n (% ot razed vae) 60 min. 85% Min. 80% Min. 85% Min. 85% MMin.
Drop-out (%- ot rated value) 5-45% 85% Min. 55-45. 5-45% 5-50%
ContinuouS (% of rated value) I1IO. May. NA 110%. Max. 110% Max. I1O% Max.
Power (Watts at rated value)

Pun-in 6 Apprx. 15 Apprx. 6 AMM. 6 Apprx. 6 Apprx.
Drop-out NA 13AppM. NA NA NA

Relay Owerate Tame 30 ms Max. 25 ms Max. NA 35 ms Max. NA
4WiM min. ltch
' out"of

35 nu.
Relay Rease Reqtcye) ?rme 25 ms Max. 20 ms Max. 75 ma Max. a5 Ms max. 75 ms Max.

Pulse o
30 ms.

Contact Ratings. Continuous
Resisive at 125 vdc 1 0 amp. 1.0 aWp. 1.0 amp. 1.0 amp. 1.0 amp.
Reststiv at 120 vc 60 Hz 10.0 amp. 10.0 amp. 10.0 a"p. 10.0 amp. 10.0 amp.

Insulation Resistance fin megohs at 500 vdc) 500 Men. SO0 Mon. SOO Min. 500 Min. 500 Min.
Dieiewrc ovrms. 60 Hz)

Between Terminas and Ground 1.500 1.SOO I500 l.SOO 1.500
Between Non-conrdw lerminras l.S00 1.500 1.500 .500 1.50

Repal AcuraCy NA NA NA . N

Operatn Conditions. Abnormal Environment - Series EGPV&ML
ADVERSE OPERATUIN J 10IUU113 NORMAL 03:00 - 03 - So0

Temperature (IF) 0104 40 120 145 156
Humioity IR.N. 'De) 60 1095 10.95 10-95 10.95
Coil Overating Vtage (% of rated)-

AC Sees EGP arty) 85.10 85710 8-110 85-110 8-10
DC tSersesEGPor) 80-110 50-110 80-110 80-110 10-110
OC (Series EML only) 85-110 85-110 65-110 8511 65-110

Rmv Operate orm. frtm
AC tSenos EOP only) 35 Max. 35 Max. 35 Max. 35 Max. 35 Max.
DC iSenet EG Se es EM5 L 30 Mx. 25 Max. 37 Max. 40 Max. 40 Max

Op~rtg Corditios AW=.nal Erwmenat -Sere ETRI
ADVERSE OPERATIG IC WCOI WITH DC COILS WIT AC COILS

Coal Operating vmtag*e aama- As Sp. AS Spec.
PA-o n':otram vasuW 8v Mlan. 85'. Mr.
CoRiruous I** IO VWue) 1 10' Max. 1 10I'J Mas
Dropo-m -1 of swea valuel 5.15'. 5-50'.0
Power -Watts a ra value, 6 Awn. oA~r

Rear Reiease IRecvoae; Tawe '5 ns Max. 75 ms Max.
Carnact Ratngs Contruus

Resisbve at 1 oSvc: l:
Resistive a. '20 vac 60 re 10.0 arr; t .0 IiIL.

Re pe a A ccur ac. sl O'.
- *' ''s' --. _ _.w w r. me -........... ......................... _X . _. oenwi'r ._.~ .ug u~~

£J1tefm' ?1W1 MM~ - MaaMinum S0-* ucity Cycle eric 30 Monuaes QN' amrn

A&_
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.r,7 --- ___ -
-

~.5 3 0 pER&TInG c1IAacTERITSTICS,

(Qualified Life)-5.3*1 4=2=2=A%~ Cond'ition .

PARJM}TER .1 NOR L I-X.

Temperature (V). 40 70-104 156
.Eumidity (MR. %) 10 40-60 95
Pressure _ . Atospbhric

-Radiation (rads) . 2.0 X 105 (Gamma)

5.3.2 O2erating Conditions. (Normal Environment)

NORXAL OPERATING SPECIiCATIOu S REIAYS W/ REIAYS W/
(DG) COILS (AC) COII

Coil Oporating Voltage, Nominal (Rated)' As Spec As Spec

Pull-in (% of rated value) 80% 14in. 85% nu.
Drop-out C% of rated value) 5 to 45% 5 to 45%

Poaer (Watts at rated value) . 6 Approx.. 6 Approx.

Relay Operaie 'ime (In Uilliseconds) 30 -s 1Max. 35 ms 1ax

Relay Release Time (In M4llisecands) . 25 me Mar. 85 me Wax

Contact Ratiings, Continous
.0(P0esistive at 125 vdc) 1.0T amp 1.0 amp

(Resistive at 120 var, 60 Hz) 10.0 amp 10.0 amp

Inca1ation Resistance (In megobms at 500 vc)50 500 M500 in.'

Dielectric (vrmc, 60 Hz)
Betueen Terminal id Ground . 1,500 1,500

Between Non-conected Terminrls 1,500 1,500

5.3.3 OneratinC Conditions. (Abnormal Env:ronent)

CON:TROL PRODUCTS 1
!. t DIVISION jarvbeco

AMAERACE CORPORATION
CONTROL PRODUCTS DiVIStON

UNWON. N.J. 0703

D OCUMENT NO.
ECP

R£SV. SHEET 9 OF
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Agastat-
Control Relays - Series GP Power Relays

DESIGN FEATURES

* Occupies a very small panel space
* May be mounted singlyt in continuous rows. or

In groups.
* Available wiM a screw terminal molded socket
* 4 SPCT conacts
* Magnetic blow-out device opton increases te

DC current carrying capacity amoxinaay t
times tor bom Na. & GC. contacts.

* In both AC and DC operaUton the addition of fe
device YAB nomially double te contact fte te
to reduced acng

SPECIFICATIONS

Operating Mode: Powe Relay owrCoasaiplon Typical poemm nzntina
Opwdq Thm: OperII= at 20'C (68F)a AM tedvoltagte is V lAC coils.6Wtso0
raed Voltage:

Between energizing VWd opening Of normally n ug urn wi
closed contacts/less thu 15 milliseconds an AC and hisulfatl Redstance Between all non-connected
Iess I=a 15 inflsecorlds on MC wrrlnals as well as betweenmon-conete
Reoea= The: Between energttkV ard dlosing of WemInals and toe rela yoke: 'K00 megoms at 500
norrrly, open contacls/ls tI= 35 miiseconds on volte DC
AC V lss tia 30 n~lseconds anDC DisuW 000vwat RMS S I et m e poinu
Between de-nwm zn aid Opening dl WoMall op sped~iled tom
contaowsim gim MU millcconds an AC arid Imss Op U~il mperts Rap 0r ti 60-C (32- lo
amli 8 nillseconds; on MC VIM¶

Bftwee de-negiina N adcosin ofmfw 1 nnay m, lin bm 1rkl 151*la boo pins. Scrw le-
closed cortacmm Itan 85 -rseconds en AC Wi mina ol~ t 1 e amvaabiti
lesstian 5niwsacodsan Dr. Shodc The rft ~whmeen 1W 1rzudby means of
COMMct Shive Vlated one of Ms owni conmc sets, vU WM=d 4g Viock
Lbe: Laoa 1t load whmn lip d g an DC. aid Mg tlodc OM en

AC.
Vlufrafe Singl a*d talfty aave data we

0. U . 5 MIGV1N a alaln reQuest at Ilrequencies ton 5 Hz fto 33

- -r- "COOMeciO The 15 19Pinsk we urmge in
d I4eLn Sd' W ftCooicl may be waft IGI ~ - - m rela by solder-ing. Sockete we avallatle WMi

- - - DmiWhieitelaybalo
j g)¶?urunetlc as sown In fte 4hami NMw alla*ig
I amelaylobe ,In dIftftwsocleinelOwd

q- - twongpositon. mnal;22uaid 63 arepromded as
anetwa onnectorr special splaflo
Approftaft Not Weligt 10 CZ

W4VC

0.

cc

A-c
~~v* MF-f

0 -

Inv Invtc 2Soc oc
1' *EW

- mesa

Mechanica Lif: 100 millon opeatlions

104e NIL
042 T hamsfBO

49



JAF-CALC-02610 Rev 2 Appendix 8 Page 27 of 190

Agas fat
Control Relays - Series GP Power Relays

1EC uMC ONS ( CMt

Co1 OperAng Votbe

DC 50- n Z

Norrd Codiltage 12 24 48 125 250 24 48 120 220
lfinumn Pick-*up voltage
at 4C 95 19 38 100 200 20 41 102 188

MaLm* voltage or-
conous use 1M5 27 53 143 275 27 53 13 245

For 380 %tfts AC - Use 6800 ohns 4 waft resW in series wdh 220 volts AC rey

For 440 vab AC - Use 8200 ohm 6 wan ing kI series wth 220 volts AC ffy

Col dop-an vlae is bto 10% cnd 40% df Ien rfed opeAng vitaa Sr boMa DC and AC (For eroe:
wilI occur beween 12 nd 48 v; DC retays w*d fton wilh unilerDC rmm tU-wa bfidge methl

..

I- 

A

hi a-l20 'C urdt drop-a

Cd
lambast

or
nI

Nobra d
___W

np _rz . Pef"&
na- =- ^__" E___w^

54OU 3 COS 0OS 15000 2 coact series
.380 15 -Pesive 10 000 2 cortafts I od
3W W1 la PMsW 200000
380 WC 3X33 COS 0 . OB 20000 M nrbr
220 W2 20 RASWO 20000 2 coraf hId Mb
220 15 COS 0 a eS 2000 2 __ax_ In _

220 _%C 1l 400 000
220AtC 3x6 COS 0 a a8 200000 : Shp njra-
22D0WAC 5 .S 150000 RumS mt-l
22DW_5 P 3 000000
220DAC 25 COS 0 022000 000 WO
220 W 2 lSOOOOO 150000
220c M__ u 300000 ooo

0 VDC IS P 20 a0oo coo Ah w-ot dsAW
48C VO 1000000 = I OM
48VDC isSn 1800000 am

ORDENG INFORMMN

McdEV
6P-Po A- 1VC

- Magndic 3- 24VC
LIOl PAy C 4 aVDC

0. -2SVIDC
F- M=DC'
6- 24WC0Hz
H- 48 C 601
I- 120=%6011
J- 220=WCsfHz
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GENERAL e ELECTRIC
UTILITY & INDUSTRIAL SALES DOMSION

GENERAL ELECTRIC COMPANY * PO. BOX 4841 *SYRACUSE, NEW YORK 13221

May 8, 1989

Mr. Roy Thomas
New York Power Authority
J.A. FitzPatrick Nuclear Plant
PO Box 41
Lycoming, New York 13093

Dear Mr. Thomas:

Per your request to Carl Chermak regarding ATB, S/N 0202A9808-101 and
102, we enclose-Service Advice No. 236.1 covering suggested maintenance
procedures, summary sheet for your breaker plus list of recommended
spare parts for this breaker.

If you need anything else, please call.

Very truly yours,

Carole Menzel.
Sales Assistant

Enc

EncD.Ari

It
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r?,PWT I I 1U.tT tuy I i Purr T _vT_ I 1 2IrMN2 nw7t VA

T rii CILT CANRLTI. I T AATl 19W'. I i_1Z=3TACT -RI.E.NQ.
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Pop / - - 6. ,j :- 7

CU3T. U1O.

ClACT- 7:;:: no-.'

ACCuw

REQ.- 3 - ?- -;' ,
0.. -"

IEV STAMPING INFORMATION FOR BMR. N. P. 103A3825

S/N0 &)2 A.?838-Z'9,-c Q O 3, ,_ - iTYPE . - -

DUTY CYCLE oco- 55C-_ - 3. '5-64-Co | AF'7~0v y

NOM. VOLTS -, . hAT CONT. AMP. 300 OM. MVA. ' $D°D . 6'
_ - . _6

RATED VOLT RANGE FACTOR 1K) ./ J INTERRUPTING TE 2 CY.

RATED MAX. VOLTSysoooRATED SYM SHORT RCUIT AT RATED MAX. VOLT. 37o0o AK

MAX. SYM. INT. MP.44O00AT $- KV MAX. ASYM. INT. AMP.5-320A, v3 I

CLOSING AND LATCHING ABIUTY 65000 AMP. IMP"LS WITHSTAND /

TRIP COIL A 0945 -E o VOLTS/ 5.D C AMP. /5 OPEl. RANGE 7c-/40 VOLT.

CLOS. COIL 0 1 - VOLTS -5DC AMP. /0 OM. RANGE F900-130 van
RESET COIL - VOLTS AMP. OE. RANGE voLT

OPERATING AIR PRESSURE NORMAL P -. S.I.G. MIN. 4oo P1,

NOM SF6 GAS PRESSURE AT 709F. 75 P.S.I.G. '

-- WT. OF GAS PER BREAKER LB LS. WIRING DIAG. NO. OIZ:? 2 *

COMPt. GOVERNOR SW. CLOS. PRESS. /7 P.s.w. OPEN PRESS. 200 cl .

LOW PRESS. ALARM SW. CLOS. PRESS. -459 P.S.I.0. OPEN PRESS., PAI0

LOW PRESS. LOCKOUT SW. CLOS. PRESS. 4to P.5.I.G. OPEN PRESS.M 4o j0

NET WEIGHT OF TRIPLE POLE REAE 6CL. I.YEAR MFG. 9 742
*, -' ciuNEWi *1 INSTALLING 01

CATON: OPUIATIIK NIAG INII. ~K"363i RENEWAL PARTW A '7 74
I11

0
o

Es

9 o0 X

n: §

0R
0 s:
z

0
k,

F-
Mq

Ii..

z

NET WEIGHT- ,600 LB5,
OPERATING V/OLTAGE5.'SVOLTS PHASE A CY - C

rHIGH PIRESURE 5YSTEM I
MAX. OPERATING PRE55URELOW PRE 5URE 5YSTEM _ L2/s Q
COMPRESSOR DELIVERY
AT2)00LB/5Q.lN./ 4 SCF/v CUBIC FEET FREE AIR

BEFORE INSTALLING OR
CAUTIONOPERATING READ INST 6CEfA-7/15 R

N P 81719 ;D/--_ ~2 <<P5c7 cs-/0 A PV4/-z.



JAF-CALC-02610 Rev 2 Appendix 8 Page 30 of 190

_''et art ~s

Memorandumr
New York Power

O Authority

October 4, 2000
JDED-00-0290

MEMO TO: JOE LONA

FROM: SUNG KIM

SUBJECT: MINIMUM VOLTAGE ACCEPTANCE CRITERIA FOR JAF
MAGNE-BLAST 4 KV BREAKERS PREVENTATIVE MAINTENANCE

Based on discussion with GE representative, Charlie Vickers (Philadelphia GE Service
Shop, phone # (215) 289-0400, ext.657) on 1013/00 for testing of GE Magne-Blast Air
Circuit Breaker Type AMH-4.76-250, the following acceptance criteria shall be applied:

Minimum Voltage Test - Verify breaker operation at minimum voltage per GE
Manual GEI-88771D (JAF VIM # G080-0631, Binder G47):
Minimum Closing Colt Voltage; 70 VDC,
Minimum Tripping Coll Voltage; 70 VOC

4

Per GE instruction manual GEI-88771D, the operating rangesior the closing and
tripping voltages as given on the breaker nameplate, are as follows:

Nominal Voltaae Closina Ranoe TiDoina Ranae
125vd c - 90-130vd-c 70-140vd-c

However, the part numbers for the closing coil and the tripping coil are identical,
i.e. 6174582G1. According to GE, trip is the safe function of the breaker and GE wants
the users to ensure the breaker opening operation at a voltage (70 v dc) lower than the
breaker closing operation at 90 v dc as stated in the manual. However, the manual
does not state which function of the breaker (open or close) is a safe function. At JAF,
the safe function of the breakers is both to close and to trip upon demand and therefore,
should be tested at a minimum voltage criteria of 70 v dc across both the closing coil
and tripping coil. GE also stated that both the trip and close coils are identical in fit,
form and function and more force is required in the trip function than the close function.
The function of the control power (90 v dc or 70 v dc) is only to release the latch and
once the latch is released, then the stored spnng energy takes over to complete the
breaker closing operation.

If the breaker trip function is verified at a lower voltage (70 v dc) which requires more
force, then breaker close function which requires less force is considered verified at
70 v dc. The low voltage test performed on Magne-Blast Circuit Breakers at JAF in the
summer of 2000 showed that voltage required to trip breaker is generally more than
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MEMO TO:
FROM:
SUBJECT:

JOE LONA
SUNG KIM
MINIMUM VOLTAGE ACCEPTANCE CRITERIA
FOR JAF MAGNE-BLAST 4 KV BREAKERS
PREVENTATIVE MAINTENANCE

October 4. 2000
JDED-00-0290

Page 2 of 2

voltage required to close the breaker. The test data (as-found I as-left) is listed as
below:

Breaker Senal #

0224A8986-020
0224A8986-024
0224A8985-011
0224A8986-001
0224A8985-002
n".24A8986-021

)

Min. Closing Voltaae
(as-found/as-left)
40vdc/40vdc
40.1 v dc/43 v dc
35 vdc/35 vdc
50vdc/40vdc
40vdc/40vdc

. 42vdc/35vdc

Min. ThDninQ Voftaae
(as-found/as-left)
50vdc/70vdc
41.3vdc/69.8vdc
45vdc/65vdc
52.6vdc/70vdc
35 v dc/65 v dc
35 v dc /69v dc

Test Date

6/26/00- 8/17/00
6/26/00,6/30/00
6126100,7/14100
6/26/00,8/30/00
6/30/00
6126/00, 7119100

tlectrical Design recommends to revise Acceptance Criteria of Closing Coil Operational
Check to pick up at less than or equal to 70 v dc for all applicable procedures.

For example, Maintenance Procedure MP-054.01, Rev.23, Steps 8.34.1, 8.34.3, 8.34.4
and Acceptance Criteria in Section 8.34, and Step 10.18 shall be revised.

Prepared By:

Approved By:

Sung Kim
Sr. Electrical Engineer II

Tom Savy
DE Electfi6al Supervisor

Date: le_-_____

Date: ______

cc: D. Ruddy &
DE Electrical Group
B. Lonberger
J. Vania
D. Vandermark
G. Bregg
JDED File
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J.O.No 11825

60*7876&E
July 7, 1969
Revised March 2, 1970

SP E C IF I CATION

FOR

METAL-CLAD SVITCHGEAR

FOR

EHERGENCY STATION POWER SMVICE

FOR

JAMES A. FITZPATRICK NUCLEAR M-.;R ELAtNT

PO:JSR AUTHORITY OF THE STATS OF NEU YORK

REVISIONS R.EV. 0 REV 1 REV. 2 REV. 3

. v ~~Lead Er. ._;,2~V ;
Prepared By/z Approv; IcVa, l I

Project Engineer Applwl S ____.___

Equipment Specialist Review O I -4z-; _____!

Quality Assurance Review "9 . | . -_

CONTRACTOR - G&NEUL ELECTRIC COMPANY
CONTRACT AP-1, SECTION XVI, ITEM 6

Stone & Web-ter Eneineering CorForation, Eneineer
225 Franklin Street

Boston, M*!assachusetts 02107

- 11911i93
A _. _

I
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3-
6fW787MI9

8. Additional cubicles

3.1 Bus transition cubicle, quantity * (Later)

8.2 Potential transformer cubicle, quantity None

8.3 Blank cubicles, quantity None

8.4 Cubicle complete except for future breaker, quantity None

8.5 Switchgear shall be arranged for future extension: Yes X no -

9.- Operating mechanism

9.1 Type: Stored energy X Solenoid

9.2 Control voltage: 125 v d-c,

9,3. Kumber of operations without recharging stored energy device * 1

9.4. 1, 200 AMIx _ .

Tripping current * 6
Closing current *

I/i

10. Buses

10.1

10.2

10.3
10.4

11. Cable

Ampere capacity: 1.200 a. 7Switcheear assemblies Nos. 44 and 45

Type bus: Copper Aluminum * X

Buses and connections shall be insulated
All bolted connections shall be silver plated
connectors and terminators

11.1 Connectors by: Contractor X Authority

11.2 Type: Bronze , Alumnum (Later) , Bolted
Compression X (2_Bolts minimum in pad)

11.3 Cable terminators and mounting brackets
furnished by: Contractor X Authority

11.4 Clamp type ground connectors shall bo provided on the ground bus

in each cubicle for Authority's ground connection.

SE35-12.67
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Marks, Brian

Prom: Robles, Primitivo (PS, NE) [Primitivo.Robles@gene.GE.com]
Sent: Monday, February 21, 2000 9:53 PM
To: MARKS, BRIAN (NYPA)
Subject: FW: Fitz. Spring Charging Motor

Importance: High

Brian:
Please see info below on subject matter. This information is "commerical only", i.e., not verified or provided under GE
quality program. If you wished to receive this information as verified and under a GE letterhead, please let me know.
P. Robles, Jr.

>-Original Message-
> From: Sanders George W. (PS, NE)
> Sent: Monday, February 21, 2000 4:03 PM
> To: Quinn, Paul
> Cc: Panetta, Thomas
> Subject: Fitz. Spring Charging Motor
> Importance: High

> Paul,

> The following is the manufacturers data for the spring charging motor
> originally spuplied with the AMH breakers.

> Motor #0105C9393P002

> Rated Voltage; 11 5VAC/1 25VDC
> Inrush Current; 68A., +/- 10%
> Running Current; 13A., +/- 10%
> Spring charging Time; Four Seconds, Maximum @ rated voltage.

> For the current production spring charging motor, supplied as a renewal
> part,

> Motor # 01 84B7360G002 (also supplied safety related as DJ317A7494P008)

> Rated Voltage; 1 5VAC/125VDC
> Inrush Current; 60A., +/- 10%
> Running Current; 14A., +/- 10%
> Spring charging Time; Four Seconds, Maximum @ rated voltage.

> This document has not been verified in accordance with GE procedures and
> should be used accordingly. If the customer wishes a verified document it
> will require a charge number.

> Regards,
> George Sanders
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James A. FzParbck
Nuclear Power Plant
P.O. Box 41
Lycoming. Now York 13093
315 O32

New York Power
5 Authority

DESIGN ENGINEERING DEPARTMENT

DATE: _-2-9'7

TO: /IKE AUSTIN FAX#: 770-45s-4870>

PHONE: 770- 4s2 - 48oB08

FROM: ALEY A 7TON PHONE: 31____-___
J)E -S E}\

Sending No. [3153 349-6981

Confirmation or Problems Call 1315] 3494910 (Patty)

24 Pages INCLUDING This Cover Sheet

MESSAGE: .4;71A46/EP 45 4 66W ro -' Sh'g£7S
Z</<> c A7/cvezz~ 76,gw?/,f SP/~eFc','b7gdJS

77/ X2g~zn 4/ /9e Jv1 4teg /24f/ 2A*5 c.3 ja~ 4/sic

6Ae, W-9/d// czP9wtZK ls ?
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P. 02 GENERAL ELECTRIC
C oK PEA a .T

DESCRI PTIV MA TERIAL SPECI fI CATIONS

OPER.ATDIG CUARIM

Closing A-C

Tripping A-C

Rated
volts Range

400 1380-500)

";25 90.130

115 1S-180 5
2)0 (190-25)

450 ( 10-140

/AN 15/25 AX-S0V75

6n~Jssined 1nr4uW~tatued

153/73 3/4
"/,3S 4/2LB
65/24...

I- 44/4A4-' 30/4-&'*

12.3/10.9 12.3/10.8
6.$/5.1 8.9/5.7
8.4/3.1 --

AK-l00

krushsuated

9/4
4/,.2

30/5 OI=
16/2L5

13.2/10.8
6.9/6.7

1.9/1.9
1.0/1.0

MMMS OVZRCURW(T TRPPDNG D&VICE

Co.mb1=lu of Series Tripping Decves Available

Dl maeic - Lou -delay and Instananeous
- 8xdrt-y anddc~n md *-deJa

Selnctve Faut La-tim-delay an W-tuntousla
(- 8ort-~m-4eay nd Itantane .s
- sort-time-dely

Fault - ins

Lonr-trne-delAY (ovewla4 protectlca, chuacteratiec curve IA, 18. IC, 1BB and 1CC)

Pick-up a4ustablt, calibrated seo ; , 100 10. 140, 16a oa coil rating.
TIM* 4lay, (a lstable C-2 maC) Cacto- ie following characteristics:

AK-IS/ ZI/S ! TI; to seod' * , s- -.- -d
AX-O12tiOM e pickiw V T _ _ __ _ _ _ _ _ _ _

at.L% ft~. .- - --

LA - 'atlum2 R sNNE _Mqt .
1B-3-Medlum 15
IC - Minimum .

AXC-75/ 100

U3 - Mamu 4rnns
Icc - Minimu -ORDI-R NO

hort-ttie-delay (Selective fault protecti chara 23, 2C UA, 333, ZCC}

Plel-upa#nb1e, Calibrated fox S pInts, aP
a mfe ra a CeOO to lo % of cC oratting.to, 2 to T ad 4 to l 10.

Time delay, scn-adjaasble t(actry-set for one of the follong timing clharctertsttcs:

Charaotertstc Tim. Delay a 2-1/1 tunes MInimum Trip Coil Ban
Curve PiCk-ap Settng (60 Cycle) AN-IS A-25 A-50 -S AX-100

2a/2f 24 cycles MY mum 150 250 500 000 2000
33/25B 16 cycles Iatermedtate 125 200 400 2000 2000
IC/2CC S cyclas Min~num 100 175 350 2000 -2000

Tn e c a1 at protectio earactertitic cur'e 3).

Pick-up sajuatble, in ranges ct 4 to 9. 4 to 12 or 9 to 15 times coil rating. Stanfrd ran" 15
Sto La tlu CoU rating set .t 12 times (asjusule oaly in SC-2A & EC-1I)

tVJMDRVOLTAGX TRW0mO DIVCE (lbstataseoa or time-delay)

Pick-up volte, NS or les rated cmol voltage, (115 220 volts)
Drp-out voluge, between 30% and WS ct rated control vowae. (No field adjustment)
Time delay

AWWUARY SWICH. 4 or 10 contacts, (2 or S "a" and 2 or 5 b', shunt trip requires one "a" contact and
A1-60, 75 & 100 require one -b In closing circuit). -

BZLL ALARM and/or LOCKOUT, overcurrent device, 2%and/olectrlcal reset, cm normally open and one
normally closed togtct

.Af LR-50-4
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F

GENERAL * ELECTRIC
C a a .a .T

IDECIpTIV vi MATERIAL SPECI FICATIONS

LOw vOLTAGJ pow= ctc=s =RAEm RATJ 000 VOLTS A-C (50-40 CTCLU 250 17OiTS -D.C

wd# _ mm,,.

I

_I -

= �v.
i'- L

r
I

H *

AK-15/2S AX-SO
RRMOVASIR

E1REA3R RALTDGS-

Fram. Sise (Malmum CoUl IbMW Axm A-C
A8hr n-C

Short Time Ainpg.. A-C (symmetrical)
V-C

t-IS AX-IC
BSNEAKR ELUENN!S

225 600 I SW 3.000
225 600 CO 0000

9,000 22,000 50,000 65,000
10,000 S.OW , S. 0,0O0 7*,000

00

i AX-LW0

4,000

100.000

600 V. A-C 250 V. D-C
Interruptiag Rating Amps A-C (yn ia)14,000

Vr-C 1as0oo
mi-ivaum Series Trip Col IS

480 v
laterrupting X& 2yz aymttc1s Amps. 23,000
X1ntmu= Seri Ti CCU al ng AMpS. 20

240 V
- errp ting Mat meca Ams. 25,o00

tm Series Tr Col Rag Amp&. 30
r Cou R : lt j 2 0,.' 0 4 '0 60o TiO2

2c,00o
25,00w

40

30,000
100

42,000 65000
50,000 75,000

200 2.000

60.000 65,000
400 a.00O

600 85,000
62,000

SOOO
100,000

2S,000
85.000
2,000

130,000
2,000

42.000
0SO

100 125 150, 175, 300, 23. 250 300 3S0. 400,
16450,20 V . 1500, 5000 eS 40s00.

wS"&n= (Go CY=LE xv)
Breaker ..............---
Control WlzIag ........... …

Clotrng Motor ... _

OPERATIG TOM (Cycles 60 Cycle fa.)
Clostr EecDtrsclt

Ttm. from aiaq c^ ia g ciac sfl
,Mt c Srt .............
W11 cotcs t0ach.... ...

Openln
WtU 2 a Series Trip ...........
With Shunt (Pos Trip ...............

1.5
._. .

2.5
1.S
____

2.
1.5

.9

L2.
1.5
.9

LI
1.5

.9

6._ I
90 90 0
Os* *SS 950

(6 cycles is a'allabie for
synchraxtig end wutomtte
transo oh roquirod)

S.5
2.5 2.5

3.
3.5

3. 3.
3.5

w=Gmrs
Net manual/eluctcal ... ...... 7U/90
Shipping aaftvel cal .... 9... _0/05

These aa subject to change wttuo% notice.

$a W 2S90s* 4/40 40/600
8f/100 3309 4 /535 4 /07

T"-s: .ss- a '
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Switchgeor Department
5134 Peachtree Road. Chamblee. GA 30341

DATE: 5/z/ )

- TO: /eY A ZoA
. f , _ _ _

- Phone No.: :_ Fax No.:

Number of Pages (including Cover): L.
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James A. FitzPatrick
Nuclear Power Plant

' \ P.O. Box 41
Lycoming, New Y4O 13093
315 342.3840

O New York Power
W Authority

Memorandum

November 4, 1996
JDED 96-0564

MEMORANDUM TO: FILE

FROM: T. J. ANDERSEN

SUBJECT: TESTING OF PICK-UP AND DROP-OUT VOLTAGES
OF RELAYS WHICH ARE TO BE FOUND IN THE
EMERGENCY DIESEL GENERATOR CONTROL PANELS

On 10/28/96 the following relays; items I through 4 were tested by Mr. Brian Marks of
JAF Maintenance Engineering department and Mr. T. J. Andersen of JAF Electrical
Design Engineering. On 10/29/96 Mr. R. Baker of JAF Maintenance Engineering
department tested item #5.

Agastat Model E7014PC002 SN#88370408 Cert. #CT88-5781 Item #2

Pick-up occurred at 70.36 VDC @ 39mA.
Drop-out occurred at approx 1 OVDC

2. Agastat Model E7012PC002 SN#88370398 Cert. #CT88-5781 Item #?

Pick-up occurred at the following points: 71.77VDC @ 39mA
70.38VDC @ 39mA

Drop-out occurred at the following points: 12VDC
I1VDC

3. Agastat Model E7022PK002 SN#88370433 Cert. #C788-2965

Pick-up occurred at the following points: 76VDC @ 4OmA
78VDC @ 4OmA
77.5VDC @ 40.5mA

Drop-out occurred at the following range: 35-36VDC

4. Square "D" model KDP13V63 (125VDC) Cert. #CT S9568208

Pick-up occurred at the following points: 89VDC, 86VDC, 90.5VDC,
91.85VDC all @ 6.4mA (current)

Drop-out occurred in the following range: 44+2VDC
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MEMORANDUM TO: FILE November 4, 1996
FROM: T. J. ANDERSEN JDED-96-0564
SUBJECT: TESTING OF PICK-UP AND DROP-OUT Page 2 of 2

VOLTAGES OF RELAYS WHICH ARE
TO BE FOUND IN THE EMERGENCY
DIESEL GENERATOR CONTROL PANELS

5. General Electric model CR105KOOOBLA, Coil 15D21G26, 115/125VDC
Cert. #Ct-C1.

Pick-up occurred at: 61VDC @ 0.88 Amps

Items 1-5 were tested with Sorensen Power Supply DCR 1 50-6B located in the QC Test
Lab in receipt inspection in the JAF Warehouse

Items 1-4 were tested at ambient temperature of 72.20F, (Fluke ID# QE-18, Probe ID#
QE-18C

Items 1-5 volt meter used was Fluke, ID# Q-E14, Cal. Due 2/2/97

Items 14 Ammeter used was Simpson ID# E-720, Cal. Due 8/26/97

Items 1-3 Fluke meter also used to detect contact change of state

Item 4 change of state was detected by listening to relay click on.

Item 5 ammeter used was Fluke 25, ID# E-260, Cal. Due 311,8/97

Item 5 was tested at ambient temperature of 680F.

Attached for records are the original data sheets for the tests.

ANDERSEN
Sr. Electrical Engineer

TJA:bnr

cc: M. Speziali it. oh
B. Marks
J. Stead
A. Kahn
JDED File
RMS (JAF)
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

1 CALCULATION SHEET Io No. Caic. NoJECR
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o6I
DC CONTACTORS AND RELAYS

GENERAL-PURPOSE CONTACTORS
Select contactor ratings on the basis of
both DC current-carrying capacity and
blowout ratings.

For motor and resistive loads choose con-
tactors with the required DC current-
carrying capacity as given in the applica-
tion table on page 4. Specify units with
maximum blowout ratings, and design
operating overloads for reduced-voltage
starters to four times full-load current.

For moderately inductive loads, such as
motor fields with discharge resistors, se-
lect contactors with blowout ratings two
to three times rated full-load DC current.

For highly inductive loads, such as brake
coils without discharge resistors, use two
poles in series and choose blowout ratings
equal to three or four times rated coil
current.

Choose contactors with holding coils
whenever a positive lock-out of the main
pole is desired, as for dynamic braking of
a motor or reversing a DC circuit.

Order Interlocks either factory-mounted
or separately supplied depending upon

anticipated use. If applications are knowr
in advance, factory-moiunted interlock
can be ordered. If flexibility in applica
tion is desired, order interlocks separateld
and mount as needed. Select voltag
range depending on application.

HOW TO ORDER
By catalog number-Order contactors b,
complete IC number, where given, in
cluding form number, coil number, an.
interlock designation (if required). Orde
accessories (rectifiers, resistors, auxiliar,
contactors) for unit-mounted contactor
as separate items included in the con
tactor price.

Example: For a NEMA Size 1 contacto
hauing one normally open pole rwith
blowout rating of 25 amp, and two nor
may open inte7lock circuits, for opera
tion on 550 volts DRC-specify contacto
IC2800-160ZF19F and series Tiresto
151 A3984G]-5700 ohms.

By description-To order contactors fo
which a form number is not listed, orde
by description only.

IC2a00T1617

WHERE TO USE
Use for general DC industrial control

such as machine-tool control, textile-
machinery control and similar applica-
tions. Contactors have a steel base in-
sulated from the electrical circuits. They
can be mounted on either metal or in-
sulating panels.

HOW TO SELECT

Unitnt d 4 Enclosed iNEMA Tlpe I Ventlated)

U.I h -' I I I Li_ Feiei s P.4. GO10' IDC Cair Op.".on AC Cal Opoemion
51:.In-

Martha
Amp
DC

Poles
No NC
Pole I Pea.

0, -Y-l I U
Form

6C2300- Cc Coil I AC conl
Opetallon Iopeomfien IC2801 . [ I .t l

cove0 IC2601- List Ppie.
00-10

... ... 607A $40 $35 3A2008 $60 6A230B $145

... ... 16073 43 as 8A200C 43 A25c 14"
I No 2 .. ... 1607C 43 83 A2000 63 5A2500 143

S .. 160704. 43 88 RA2001! 43 aA250E 145
10 . 16071 43 S8 8A2001' 63 SA2SOF 148
25 .. 160714. 43 83 3A200A 43 5A250A 143

2 6o108? 63 1103 85200D 83 332500 163
S n 140811 63 108 B8200E 82 81250! 163

1 4 . . 10 no 1608K 63 108 33200F 83 83250F 148
a ... 25 uo 160gLM 63 log 98200A 63 582S0A 1U3

2525 yes 1608L. 73 II8 ....... 93 ....... 178
ftoft* so 16083 60 1105 882008 t0 33250B 163

2 NO* 25 .. ... .... .... .... SA201A 1)6 3A251A 221

2 2 no0 1609? 88 133 BC2000 103 &C2500 193
5 S so 1609144 3 23 BC200E lot SUM50 193

1 No 10 10 he 1609K 88 133 3C200F I0S 5C250P 193
end 25 25 no 1609M 88 183 5C200A 108 SC250A 193

i NC 25 25 yes 16091. 9 143 .... 1I8 .... 203
25 none Its 1609AA as 130 .... 105 .... 190
25 Rose yes 1609W4. 95 140 11.... 5t 200

.... .... 1617A 53 98 802008 78 802508 163
5 16171 57 102 80200C 82 B0250C 147

1 NO 10 167 87 10 50200D) 82 302500 167
25 ... ... 1617C 87 102 302005 82 ROME0 147
so ... .. 161734. BY 102 50200A 32 8D250A 167

no . no 16183 82 127 8E2008 toy 812508; 192
S n 1613K 86 131 B3200C sit 8!250C 196

.1N .. 10 no 161311 86 131 332000 III 832500 1962 0 1.NC 25 no 16180 :6 131 83200E III B32501 196
... s g 111F 31 SE00 II IE5!20A 196

-so yes 16113! 104 1149 129 .... 214

non.4' 16123E 933 CE200H4 108 CE2301` 193
3C120J I CE25OJ 201

2tN .O. 1612lC I1 136 C3200K 116 CEO2SOK 201
25 .... .... 166 C2O 43 1 C200L 11 CE250D.
50 .16129A4 91 136 CJ2000 116 CA2SOA 1

*Normnl fsctory stock.
e Two separate onestactors in one enclossure.

*"Holding coils available on all contactors having
* NC pole. Order by description Li not lated.

2 Prices and data sub jed to chankg- without notice
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O16-.065 DC CONTACTORS AND RELAYS

GENERAL -PURPOSE CONTACTC

_m I Slowsl ufn. I Uiit#noun-d Enclosed (NEMA Type I Ventiloted)

NEM
Size Open

Al"ing

DCn

Amp, DC
- w-

Poles Holding
Col**

List Prge., 00-10 | DC Coil Operation AC Coil Operatio,

NO N4C
Pole Polo

Form
IC2800.

l g | s

DC Coil I AC Coil L 2 I st Pie 1
Operation O0peration jC80 - 0G-10 II20I

List F
GO.

5 n 1619P $120 $165 SF200C $145 6F250C 2
10 to no 1619R 120 163 SF2000 145 SF2500 32

1 NO 2.5 25 no 16190 120 US3 SF200E 145 SF250E 22:
and so so no 1619F 120 16" LF200A 143 SF2SOA

I NC so so yes 16193 1a26S .... 1.143 .... . 2'
so none no 1619M 116 161...... 141.2.... ;
so no"e yes 1619L4. 134 179..... 139..... 2'

S S no 1613BJ 134 1"99... 169 .... 2
10 10 no 1613114 154 199 . ... 169 .... 2

2 NO 25 25 no 161280 154 199 .... 169 .. 2
so5 and so so no 1613SF? 134 199 . ... 169 .... 2

1 NC so0 so yes 1613BA 172 21? . ... 197 . ... 21
50 Pno* no 16138M 1S0 193 . ... 143 ..... 2
so none' yes . ... 178t 223 . ... 193 . ... 2;

.3 S no 1611432 1199 244 CR200V 222 CR230C 3
10 10 no 1614811 199 244 CR200W 222 CR2500 3C

2 NO 25 25 no 161A40 199 244 CR200X 222- -CR250E Sc
and 50 so no 1614BF 1199 244 CR200S 222 CR250A 3

2 NC so so yes 161ASA 217 2462 CR200L 242 .... 3;.
50 none no . ... 163 226 ... 206 .... 21
50 none yes .... 201 246 . ... 224 ..... 3

none .. 621AN 77 122 X120011 107 X*250H i
S ... 162 AS 62 127 SX200J 112 31250i 2

I O 10 .... 1621AR 62 127 8X200K 112 5X250K 1
I O 25 .... .... 1621A0 62 .127 3X200DL 112 SX2SOLI,

so .. .... 1621AP 82 127 SX200M 112 3X28DM, 1
100 1621 AM4 6 2 127 BX200G 112- BX3OG2I0

5 no.... 1`V 163 . . .. 148 2
IN :: 10 noI11 163 148 2

23 no 118 163 . ... 143 ...
I50... s no i62OAV I1161 162 . ... 148 ...

... 100 no 1620AP 11a 165 B R200AR 143 ...
100 yes 1620AM 136 183 . ... 168 . ... 2;

... none no 1620A0 113 166 . ... 153 .... 2

none .. .. 1622AN 112 137 MOON01 142 SY250N 2-
5 .. .. 1622AS 122 167 $Y200i 132 5Y250J 2
10 I.. .. 622AR 122 167 SY200K 152 $Y2S0K 2-

2 NO 25 .. . .. 1622A0 122 16? 3Y200L 132 BY2SOL 2'
3 c o1622AP 122 167 BY200,M 132 - Y2S0M 23

5 5 no 162560 1s* 203 .... 88g .... 2
10 10 no 16258C U13 203 .... 168 .... 2

1 NO 25 25 no 16753E 15 203 2;16
s0 50 no 16252A 18 203 166 2

anC 100 100 - no 1625AQ 1S$ 203 .....'la 16..62
1 C 100 100 yes 1623AM 176 223 . ... 203 .... 2

100 none no 1625AS 152 193 ... 162 .... 2t
100 none yes 1625AP4. 173 216 ... 203 ... 22

5 5 no 162360 196 243 . ... 228 . ... 31
10 t0 no 16233E 198 243 ... . 226 ... 31

2 NO 25 25 no 1623SF 198 243 . ... 2286.. 3
50s s0 no 162330 198 243 . ... 228 1
1nd 100 VOI Mco 1623AQ 198 243 . ... 228 Si

I0 100 100 yes 1623AM 213 263 246... 24
10 Done no 2383A2233 23

100 eons ; yes 1623AP4. 212 1 233 ......
... . 242 .. . 32

UNIT MOUNTED

Volts With~out Holding Coil With Holding CoiLstP

SieIsize 2 Sie3 V*ISize 2 1 163 Sie3 Enclosed G -
S~e1 1617. 1616, 1612, 1613. Sz 1617. 1616, 161.63. iz3

__ _ _ _ _ 1619 1614 __ _ _ _ _1619 1614 _ _ _ _ _

115/120 V DC 3 -s3 3 3 23 23 23 23I-
230/240/250 V DC 2 12 23 203 2023 202 2032 PRIC
500 V DC 37± 4 -4 204 204 204 204 W4CLUI
550 V DC 383 5 S S 211 205 205 205 ¶IN
110 V AC 9$ 16$ 15T 13±... ..... .... 202 ASOX
220 V AC 93 16$ 153 153 203
440 V AC 31 3; 3t 3* 204

Ckrcit -- 0-48 V DC A9.600 v DC. 0.600 v AC Price A~ddillen, 00.10

Arrangemen~t Loft-hand Right-hand Left-hand I Right-haoj0d8 D 494600 ' DC;
Mounting Mounting MountIng j Mounting 04 DC0.600 v AC

I No As AC a C $1S St
I NC AD Al 0 j is 1 9
2 NO AP AG F I 21 12

I No. INC- AH -Ai M .i 21 12
21CAK AL K L 21 12

1exe 01o C0aD 1RtF 4 cotnu n~pag4c 4.

*Narmal fectory stock. . - - t Accessories required from pege 4. open to normelly closed end vice verse if n
**Halding coils available on *aI contactors heving I Specify control volts. NO-NC forms oproetpe NCleotrctl tbartnct

NC pole. Order by description if not listed. * Interlock contacts can be changed from normally interlock.

Preies and data subject to change without notice -
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0 OVEOGG
DC CONTACTORS AND RELAYS

CONTACTORS

I Conloeor -- F t
* NEMA Operation Volts Series Resistor RectIfIer Auxiliary Conlacte r AdditicO

SO-Ic

DC

AC

500

550

Il s60 cycles
220, 60 cycles
1AAC A0 wl

I 31A3984G1-4000 ohmns

lSIA3984GI-4500 ohms.

151A3984G-1-0 ohms
1ISA39GAGI-)PS0 oh~ms
1141A.205ACt-1206f k-J..

6RS22PB3AH01
6R522PB3A1ID
AStIPaLAA1401

1 5. 60 cycles I 151A398401-200 ohms; 6&S221013ANDI
2tAC 1 220, 60 cycles I 15A393401-.750 ohams 1 6RS22PB3AHDI

j 440. 60 cydles j 15IA396A01-2R00 ohms. 6RS22P96AN01...
1 11560 cycle; l5IA39BAG2-85 ohms. 6RS22P43A11D] CR2&10.AIAAC2

2S AC 22d _________60 cycles 131A398AG2-1430 ohams 6RS22PS3AHD1 CR2910-AlAAC2
AC 0.60 cycles ISIA3944G2-1400 olhms 6RS22PB6AHDI CR2SI0-AIAAC2

II AAA -* C.a~la h Abtc25--JAltr*n4

NONE

3 AC 440.60 acycls
440. 60 cycles 15]A2964G2-1400 ohms 6R12283A.lii

6RS22P86AN01
C R 2 Si O - A I 4 A

CX2610.AIAAC2

Canltetear Mechanical Interlock Contoctor Spacing (In.)
Center Line to C-nler Line

List Price,
00-10

C2800-1607 1C2956 Cat. No. 8201S08G5 31 51e

IC2500-16117 IC2958 Cat. No. S20180 G4 -3 20

KC2B00-1621 tC2956 Col. Na. 6923809G3 5% 25

* Specify two for r ntactors with holding coils. ment to electrical interlocks when required - for Contactor spacing is horizontal distance be
t Foram 1617. 16183 and 1619. additionul protection. When mechanical interlocks center lines of contactore.

Forms 1612. 1613. and 1614. are used, the electrical interlocks must be mounted
NOTE: Mechanical interlocks are used as a supple- on the outside of each contactor.

HOW TO SELECT INTERLOCKS FOR STOCKING -

Us Puc. 01

Cireuis 0-4J v DC 49-600 o DC, 0-600 v AC | s ttle CO.10
0-48 v DC 49-600 v DC 1 0-600 v

I NO IC29S6-A20OAD IC29S6-A200G 512 $6
I NC s IC256-A200AE IC2956-A200H 12 6

No. I NC tC2956-A200AC tC2956.A200CI 15 9

,Con t |Cr M oun2 0 Kit - List P c0 Pe $1-tO

- SIr- Main Pao$- Left-hand Mounting Itbht-hand evlr Mounting Lethn Rifght-hand
- R-fhtnandMounting

I Al C2936 A202J+ IC"S&50A202K( S* $
2 All IC2956.A202C IC2956-A202D I 1
3 No lC2956-A202E KC2956.A202 1 1
3 NC IC295e-A202. KC2956.A202F 1 1
3 1 14 N tC2956.A202E IC2956.A202P I S
3 2'o f IC"5-A202G IC2956-202H
3 2 NO. I NC l=2956.A20o2G 1C2956-A202 l Ij

#Normasl factory stock. * Fror Form 1612, order mounting kit listed for
Size S contmator. For Forms 1613 and 1614 order
XC2956-A202G for either side.

CONTACT RATINGS
Open Carry Rating in Amperes Interrupt
(When maxinwvm blowout b used) Moke D Mor

Size r Anmp Cirt Induclive Cire
9-t1, 6Omnh 30unin llO msif 400 v IDC with

250 v 600 * Discharge Resi,

1 25 25 30 37 100 100 A 40 A 30%-80%
2 50 60 70 90 200 200 A I00 A blowout
3 100 133 ISO 200 400 400 A 200 A raging

enepwer oetings-Select contactore en the basis Intermedlate eceelerd;l.g e"steeler-Sielect inter- times the accelerating peak.
of the highest horsepower at which motor is rated mediate accelerating conteactors (from Step I) so
(or operated if operated at a service-factor rating). that the 3-hour rating will not be lees than 0.25

APPLICATION (MOTOR AND RESISTIVE LOADS) -

Molar Horsepower
Cortlarr Re-istive Healing toodl

Sh Iwl-altoge Red ved-voluage Stoning Continuous-rated Motors 0Exmept i60aremi lemp to
Storing (Use, reversing, or final accelerating contactor) 30 mn 6 in K_

lS3/120 v 230-550 v 115/120 v 230/240/250 v 500 u 550v. .230/240/250 30/20/250v 115/120 v 230/240/2

I 2 3 I 3 5 7I 2.5
... ... 5 to is Is 15is51S 5.2 10.4

3 .... . ....10 2S 013 5 3 0412.

Discherge reslstor-The discharge -resistor for an
inductive circit can be permanently connected in
parallel with the load or can be connected across the

load by a normally closed pole. The resistor should
not exceed four times the load resistance for 250
volts or two times the load resistance for 600 volts.

Interlock confact rating-See page 19.

4 Pricos and data subject to change without notice
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01-40067 DC CONTACTORS AND RELAYS

GENERAL-PURPOSE CONTACTI

CONTROL POWER REQUIREMENTS

CURRENtT REOUIREMENTS-AMP %URDEM-VOLT.AMPERES*

Cofsar P Numb-r VOLTS DC VOLTS AC

Contaetors
.113/120 230/240/250 SOO 550 113 220 44

1 NO I 0.133 0.076 0.069 0.071 31 46 At
1I NC 1 0.133 0.076 0.069 0.071 31 46 4E

I NO-1 NC" 5  1 0.133 0.076 0.069 0-071 31 46 4E
2 NO 2 0.2O3 0.139 0.076 0.066 54 53 57

I NO 1 0.135 0.083 0.03S 0.028 27.6 4S.5 At
I NC 1 0.135 0.083 0.038 0.028 27.6 48.5 4t

I >40-1 NC** 1 0.135 0.083 OO310 0.028 27.6 4S.5 4A
.2 2 N-1NCt 1 0.320 0:173 0.087 0.069 47.2 77 105

2 NO-2 NCt 1 0.320 0.173 0.087 0.069 47.2 . * . OS

I NO 1 0.320 0.173 0.087 0.069 47.2 77 105
1 Net - I 0.320-. 0.173 0.087 0.069 47.2 77 W0

3 .2 NO 1 0.320 0.173 0.087 0.069 47.2 77 105
1 NO-1 MCI 1 0320 0.173 0.67 0.069 47.2 77 105
2 NO-I NC 1 0.320 0.173 0.067 0.069 47.2 77 105

V_ _ oman _ nchues nower recuirements **Listed ower reaulrements -ertin te aeratine t Listed momer reAirments .rtin to o
oftoet rSsitase d ei{iilar-contac Vol

WIRW4G SYMBOLS. (FRONT VIEWIA

eoilu 4 holding coil if used waill have same
power requc- ts - perating coile

poeri only;iremens of operating coil.
piowert requiremenu of operating coil.

i Jg

- Size I and 2 eentactor-
*ypicel diagram for *-e eperbllan Sie 3 centact* aypicat diagram for e c operation

Prices and data subject to change w;thout notice
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; C10w0078
'ORS AND RELAYS

TIME-DELAY CONTACTORS
NORMALLY OPEN

WHERE TO USE
IC2800-B310 and -B410 contactors are

normally open, single-pole contactors con-
structed with copper jacketed coils which
provide time delay on drop-out. The con-
tactors are front-connected and can be
mounted on either insulating or nonin-
sulating panels.

HOW TO ORDER
Order by complete IC number includ-

ing form, time delay, and interlock de
nation. Specify accessories, where ca
for, as separate items included in the c
tactor price.
Example: To order a 50-amp, 110-
AC confactor with two NO interlock.
blowout rating of 10 amp and a tir
delay of 05 seconds, specify conta.
IC2800-B301CR2IOD with resistor 15
3984GI-90 ohms. IC- and recti
6RS22PB3AHDI.

IC2800-B310

HOW TO SELECT

2 hr Open
Rating (Amp)
eO0 - MAe

Pols
Blowout
Ratin
I =~ iC29000

List Pice, C0-10

DC araotion I AC UOeration
I 4. - 4. I I

50 I No

2
S

10
2S
s0

U31OF
23100
53 10C
3310B
8310A

$79S7,79

79

$164
164
14
164
164

J� I 9 9 I
,1

100 I NO

None
5

10
25
50

100

S4 1 OH
84 IOM
5410L
B4 10K
i3410J
341OG

I:1
96
96
96
96

176
131

lei
131

(Select *imo delay so that the dosred delay falls in fl mrddl, of the fime-delay rag*, as nearly as
posibe)

rime DOloy In Seconds Designation

Without | Y W lt AC Operation AC Operation
lnt seiocl. 115/1201 230 00 2 40 22 1 440

IC21100 i1l311

0.2S-0.35 0.2 -0.25 Y203 Y202 iY204 Y216 V210 Y210 Y203
04 -0. o 1 0.3 -0 4S X20S X202 X204 X216 e X210 X210 X203
0.5 -0. 1 04 .-O R203 1202 R204 t216 R210 1210 R203
075-1.25 0.6 -0.9 3203 il202 3204 j 216 2210 3210 3203
1.0 -1.4 075-1.1 P203 P202 P204 P216 *210 iP210 1 203

- 1.3 -1 A 1.0 -1.2 E203 E202 E204 E216 E210 E210 E203

C2400-11410

0.-50.9 0.75-0. Y32 _ _Y31 _V.1'3 VY34 Y37 VY37 Y31
0.9-1.2 0.9-1.2 X|32 X31 | X33 X34 | X37 X37 | .X4
1.3-1IA 1.3-1.8 332 131 333 R34 R37 337 K231
1.-2.5 115-2.5 532 331 333 534 3377 | 37 £31
3~.2-5.0 3.2-5.0 F32 F31 F33 P34 P37 P37 F31

6.. * a 11=1V .

Nimber of I Price Addition,
Interlock Circuits Desig nation6.0

None

I NO, I NC C S12
2 NC I * I

_ IC21100 1310 IC280011410

RciirResistorRctferRto istorRect.fierflor. No. ictifi-r C.t. No.

Mounting DImensIons ":2800-9310

300 V DC ............ 151A398401--3000 ohms
.3 ~ 7........ I 15A941d ohunsI

1 10 VAC 6RI22PU3AH0t 131A39i402- 90 ohms 151A3984G2- 80 ohms
220 V AC I IAl_ -- I 39TM 2-- A50 ohms ISIA3904G2- 350 ohms

_ . _ _ . _ _ .

. _440 V AC I oAHDI 151A3984G2-1SOO ohms I 6SS22PB6AHDI 15 1A3984G2- 1400 ohmls_
_ _ _ . _ : _

Refer to Page 15 for Dimensions of Accessories.
I f& P,- _ -_I I-# -k...... . ...... t:__ 4- . .... - _ . ,_L.i-.ff_

Mounting Dimensions IC2800-5410'
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DO%6-OO19 DC CONTACTORS AND RELAYS

TIME-DELAY CONTACT

NORMALLYa CLOSED
WHERE TO USE

Used to short-out resistance steps in
starting DC motors. Contactors are nor-
maly closed, without blowouts, and are
not designed to interrupt power.

Pick-up is instantaneous; dropout oc-
curs with time delay obtained by use of
a nonmagnetic armature shim. Time de-
lay of IC2800-A501 contactors can be
adjusted over a narrow range by the
armature spring. Time delay of IC2800.
Y1W9 and -Yl1l0 contactors can be ad-
justed over a wide range by a sliding
shim.

Mount contactors on either metal or
insulating panels. Make connections from
the front.

HOW TO ORDER
Order by complete IC number includ-

ing form number, suffix designation for
time delay and holding resistor, if re-
quired. Example: To order 100-amp llS-
volt confinuiously rated contactor with
two normally closed nterlocks and time
dely of 1.0 seconds, specify contactor
IC2800-ASOlAF23B and resistor 151A-

__ 3984G1-250 ohms.
'. '

IC2900.A 5O0

CONTROL POWER
REQUIREMENTS

HOW 0..TO SELECT

Contact
Rating
Amp

Poles
Time

Delay
(seconds)

interlock
Arrongement

Frmn
lC2sOO-

List
Price.

60-110

2 NO AS I A. . 230 $19
115/120 1 NO. I NC A501A. .23C 119

_ 2 NC ASOIA. .23S 119
27 iNo A5A IA..240 11 9

230/240/250 I No' I NC- AS01A. .24C 119
00 I NC See Step 2 2 NC A5I A..24B 119

2 tO AS01A..27D0 llS
500 1 NO, I NC ASOIA. 27C t11

2 NC ASIA. .27B 119
!--U A301A..280 19

5)0 1 NO I NC AS01A. 26C 119
2 N1C ASOIA. .288 119

115/120 2 MO Y109h2 149
1 NO, 1 NC Y109A2 149

230/2,0/250 2 NO Y10903 149
I O INC 0.75-3.0 I No. 1 NC Y109A3 1491 50 1 2 NO Y109A3 14

I NO, I NC Y109A4 149
550 2 NO Y109l 4 149

__________ I No, 1 NC Y109A4 149
1.15/120 2 NO Y110t4 Ito

I No, I NC YIOA4 I60
230/240/250 2 NO Y1101B2 120

1 No, 1 NC YIIOA2 1so300 1 NC 0.75-3.0 500 2 NO C Yl 1o013 160
1 NO, 1 NC YVIIOAl3 ISO

550 2 NO Y1110B13 IgO
I Not 1 NC VYlOAI 1610

(For form ASOlA ody)

Timning Range in Seconds

Intermittent Coil Conti nvam Coil Opertion Desilnallon
Opereiion 3il-qxirs holding *ret 5,eP 3)
034-039 0.17 -0.295 Y
0.45-0.68 0.24 -0.44 X
OA3-1.30 0.315-0.63 i
I.0S-2.14 0.53 -1.07 5
I .86-3.24 0.93 -1.62 F
2.60-4.80 1.30 -2.40 C
5.80-74.0 2.90 -3.30 E
6.50-4.50 3.25 -4.25 D

. _ ._.

(For Farm ASOIA continuous duIty ony)
Volts Realsior ric* Addition, 00-10

115/120 5 151A39S4GI- 250 ohms $2.50
230/240/250 II S 1A3984G1-1000 ohms 2.50

500 151A39S4GI- 600 ohm, 2.30
550 ISlA3984Gi-5000 ohm - 2.S0

Amperes

Yoll IC2800-A501 _
Without With iC2 600- IC
holding holding
resistor resistor

115/120 0.5S 0.262 1.0S 1
230/240/250 0.31 0.141 0.56 C

500 0.17 0.0S 0.35 f
550 0.12 0.06 0.25 _

DOOM% 6 5s. Weight 10 tbs.

Mounting Dlmensions iC220O.ASO'

Refer to Page 15 for Dimensions of Accessori
,linsuos duty-For continuous duty of IC2800-
lA. one interlock must be used to place holding

stor in crcuit fter pickup.

Interlo*i contaet-Interlock contects can be changed
by the purchaser from normally open to normally
closed, end vice versa.

tC2i00 D Cimensions In in hest

Form A I i I C IO0E I F

9 YlIo 4 " 1 6K Vs I 5'%I
Y1I 10-14 6 Ve 4A 4 % 7 % 'IA 76 'W Mounting Dimensions IC2800-Y109 end
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Dt CONTACTORS AND RELAYS ossoos008

GENERAL-PURPOSE RELAYS
HOW TO SELECT ASSEMBLED RELAYS

IIContact Arrangemenft I Unit-.mounted (Open) I NFMA I Enclosed
Nwnebe

of
Conacts

l. x I

No 1 NC

I

rom . I 1,16.10�.k*_
IC2920 10 I

Formn
IC2821 - I

List .
GO-

-

GCnetre-duy, 0-48 Volts DC

O-neraldUty relay

0 A200A.. AS $32 9A200A .. .AB $48

1 A200A.. AC 53 A200WA.. AC 4J
2 A200A. Ao 39 M200A. ADO 542 1 t A200A. AE 39 BA200A.. AE 54

2 o A200A. AP 9 SA200A. .AF 54
22 A200A... .AJ 60 S200A. -.Ai 754 3 2 A200A .. AK 60 BA200A ... 7

.A4 0 A200A AL 60 BA200A ... AL 7S

GCneaswl-duy, 49-600 Volks DC

20 r __ A200A .7 27 _ 200A * 42
t A200A :C 27 A200A :C - 42

2 A200A ... 30 BA200A .. D 452 1 A200A...E 30 SA200A.. E 45
I2_ 0 A200A.. . P 30 SA200A ... F 4!

2 2 A20033 ... J 42 *A200A... *574 3 1 A200A ... K 42 BA200A.. K 57
4 0 A200A. .. L 42 BA200A... L 7

Heavy-duty, 0-48 Volts DC

0 r AIOOBS.. D.B AF201, .. .0 7T
a A1OOBt.. .DC 55 Ar201B. . DC 7J
2 A10088 .. DD *l XF-2016. 'DD a

2 I I AlooBS. .. DE 61 AF201S. .DE Bt
2 0 AIOOBB . DF 61 AF201l... OF SI

A ~AlOOBB ... DO a ZF2 0 *I DC . =l 02
3 AlOOBB.. ... j 82 AF201 .. DH 1024 2 2 AlOOBB .. D 82 A7201. .BDJ 102

3 1 A I OOIB. . .DK *2 A201W .. PK le7
0 A1OOBB..DL *2 AF201 B. DL 102

H vy-dty, 49-400 Volts DC I

0 1 Al00B3. B 49 AF20B.. .3S 69
*1 0 AIOOB. .. C 49 AF201 . C 69

0 2 A OOBB D... 52 AT207 B 72
2 1 1 AIOOBB. .. E 52 A72015B E. . 72

2 0 AlOOS .. . S2 AF201S... 7 72
o A AIOOBJ. ..0 G4 AF2011 .. G 84

3 AlOOBS.. H 4 AF201. . H 044 2 2 AtOOB. J *4 AF2013 .B J S4
3 1 A1OOBB. K 64 AI201... B K B4
4 0 AIOOSS... L 64 AF201 S .L 4
0 4 AIOOBS.. AJ 76 AF201B .. AS 96
I 5 AIOOBI . AD 76 AF201B.. AD 96
2 4 A1O l J. A; 7 A5201B. ... AE 966 3 3 AlOOBS .. AF 76 ^A201, .. .A 96
4 2 AIOOBB...AG 76 AF201. .B AG 94
5 1 AHOOSS..AM 76 A7F20l... AM 96
6 0 A10SE. . AJ 76 AF201.. .AJ 96
2 6 AOOBS.. 5 88 AU202S.. .I5 108
3 5 Al OOBB.. BC 8a AF202. . SC lo0
4 4 AIOOBBS . .II A7202... *0 lOJ
5 3 AIOOBB. *E 8 AF202S... 8r 108
6 2 AlOOBS.. .B 441 A7202B ... 1I8
7 I A1OOBS *G .0 as AF202B .. BC 0ot
a 0 AIOOJ.B .BN S AF202B ... SH 10S
4 6 AICOB... Ca 100 A7203 .. CS 120
5 S Aloo1S.. CC l00 AF203... CC 120
6 4 AIOOBB.. CD 100 AF203B . CD 120

10 7 3 AlDOB .B CE 100 A7203B CE 120
a 2 AIOO.BB. CF Too AF203B.. CF 120
9 1 AIOOBSS . .CG to0 A2035- CG 120
10 0 AlOOSI . CH S00 AF203... CH 120

66 AIOOS... CJ I t2 A7203B . CJ 12
7 5 AIOOSSBB . CK 112 AF2035 ... CK 132
S 4 AIOOS -ct 112 AF203B.. CL 132

12 9 3 AlOOBS. . CM 112 AF2O3. . CM 132
10 2 AIOOBS .. CH 112 AF203B. ..CN 132
it I AIOOB.. .CP 112 A7203. . CP 132
12 0 AlOOI... CO 112 AP203. Co l32

latchd-h Relay, Manualy Reset

1 1 o A10 ... T 56 ..........
o0 AIOIA...F .......... I

I 2 AIOI A..... ............ t
2 1 1 AIO1A^.. E 89 I

2 0 AIl 0A .7F 89 44
4 3 1 Al, l 01I .......... 1 - - - .

A 0 ^AIOID..............

Heavy-duty relay

- b * >I is : * In

L ::: :.. fi ;i tE go f;4 \o ^; ill;
An- E g A -- o - o -

'- ' !_;il' '-

.... D0..,-
_1 _!.,, _ ._' '-' ,:

* , -. J_ eddy ..- 0 -

! t . ; e _:

Fax-: ..
j , :-1!!n_ -. i. -:_, : .-

I .: -. : ... . . . .,. A. .. . .

. - . . _. ,: _ .. : . , _ : .:., .:

: . , , _ . .

* . - . : :_ .: . : ,

-. . -
...... ..... ...

[tch-d.in Riley

18 Prices and data subject to change without notice
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DC CONTACTORS AND RELAYS0t6 OCFM~

GENERAL -PURPOSE RELAY.'

Type
con

Coll Ronne.

DC
Volts

Ohm al 25 C

1C2220-A)00

IC2621-Alf

1C2820-A200
or

1C2521 -RA
Alvu A200

:.:;i. : :

I
1, I.. i ::. 1. : �

_ -

MLL-2

~: r x1ss.

Swldindg-blek snits

WHERE TO USE
Use for general-purpose relaying, un-

dervoltage protection. field protection,
plugging, and similar applications. Relays
are available with either shunt or series
coils. They can be mounted on either
steel or insulating panls.

Choose general-duty relays for normal
service or where space is limited. Select
heavy-duty relays for severe service or
when more than four circuits are re-
quired. Latched-in relays are used for
overvoltage or overcurrent protection.
Note that relays for control of circuits
48 volts and below have contacts de-
signed especially for this voltage.

Complete relays are recommended
when applications are known in advance.
Building-block units are recommended
when applications vary in number of cir-
cuits and contact arrangements.

Contacts can be changed from nor-
mally open to normally closed and vice
versa, except that general-duty relays
should not exceed two normally closed
contacts.

HOW TO ORDER
telays with shunt coils-Order by com-
plete IC number including coil number.
Example: To order a four-cireuit relay
with two normally open and two nor-
mally closed sets of contacts for opera-
tion on 230 volts DC, order IC-2820-
A100BB2J.
Ratlays with series coils-Order by com-
plete IC number and specify current
rating required.
Reflays In building-block form-Order by
catalog number. Specify ampere rating
when ordering series coils.

Shunt 115/120 725 *130 3
Sientl 230/240/250 270 3200 2 2
SMMnt 500 I 10650 . *
Shnit 550 17400 **_....

=-*i*; 0.3 100 aeperes

* Specify current rating required.

HOW TO SELECT BUILDING-BLOCK UNITS
SuldIng 0-4_ v DC 49-600 v DC

11ock Application L I

I I -1 I -1
CGnera-duty Relev
3 -Proe..nd-cgtl 115f120 v coil IC2820-A200A3 Sa 16 iC282GA20OA3 Y $ "
* asemb4 ,S- r. fi/20/250 v coil IC2B20,A200A2 13 IC2620-A200A24 1t

N.2 NO cirens IC2956-A200AA 1 IC2956-A200A4 9
2-contact blocks I NO, 1 NC ircelts IC2956-A200AC 15 IC2956-A200C 9

____________[ C Cire 1C2956-A200A5 C96A054
2 1 isCiclsIQ5*~DB t IC2956-A2006 _

t_ f lt Isontsct bleck K2956-A201J 2 IC295e A201J*
3 oe.tine q t* 2 contact blocks IC2956-A201K 2 IC2956-A2OIK 4. 2

Heavy-duty Relay
115/120 . coil IC220-A 1005*3 40 IC2520-A1IO5B3 4 4D

*n 230/240/250 r ceol IC2520-A100 BS2 40 IC2 20.A00IWS2 4 40
o bly 5S0 V coil iC2620-A100ii54 40 iC2220-A1005 4 40

550 V conl IC2820.A1001195 40 1C2520.A100B5554 40
0.3-300 omp series coil iC2320-A1005iii 40 iC2320.AIDOOWi 40
2 NO circuits 1C2958-A200AA 1 C2V36.A200A4 92--Confact blocks I NO, 1 NC circuits iC2950.A200AC 1: 1C2956-A200C4 9

. 2 NC circuits IC2956-A200AB 13 IC296-A20084 9
I or 2 contact blocks iC2956-A201 t 2 #C2950A2016 4 2

3--lownltg kh 3 contact blocks iC2956-A2OIC S iC29536A20IC l 5
,-onskts 4 contact blocks IC2956-A2010 7 IC2956-A2010.I 7

5 or 6 contact blks iC2956-A201 E 11 C2956.A201 E i 11

+.Normal factory stock. * Specify coil rating.

WIRING SYMBOLS

IIec II II [II IIKbI 1111
co2 I II HI II H> HIIII

1 2 4 3 9 10 56 1 2 4 3 8 7 12 11

General-ditt Relay "So- lasduty Relay
Number of Contact Nuerber of Contact Position.
Contacts Positions Contacts

2 1-2 2 1-2
4 1-2-4-3 4 1-2-A-3

o 5-6-1-2-4-3
1 5-6-1-2-4-3-8.7

10 9.10-56.1.2-4.3 .12-11
910612 90-5o.1-2-4-3-5-7 -12-11

NOTE: Normally closed contacts are asaigned poei- ing at right. Thus a six-circuit relay would has
tiocs in tse order of ene per contact blocek in odd- normally closed cont-cts seigned ositions as f.
numzbe~red rosiffonsa eta, e *t left, and a second as necessary in the order 5-1-3-4-2- -
per contact block in eren-numbered poaitions Start-

CONTACT RATINGS
ftatiqg In Amperes

Sreok Sreok
Co sVolts Induc|ive Load* NonindwN.e Load

Carry Make Two Circuit ITwo Circtit
Ons Circuit In Series One Circuit in Series

41v 2s DC & below 10 30 | 0 .. I .0
nd | 24 v DC |10 30 4.0 1 . 6.0

blw 48 V DC 10 | 3 3 | . 1195
115/120vDC 10 60 1 I. I 4.0 2.7 I

230/2J40/2J 0 r DC 10 30 0.5 112 0.75 1.1
49-400 500/0 v DC I 10 12 0.2 0.35 0.3 0.525
volts 110 vAC 10 60 6.0 . . 6.0 I

220 v AC I10 30 3.0 .. 3.0
440 v AC 10 15 1.5t .*.151
550 v AC 10 12 1.2t 1 * 1.2t |

C Ratings based on cntacetor coil currents, not to ground, or 2 in. clearance so another Canto,
brake or field-coil circuits. block or Interlock whes open sidrs face eoc

t Because af e Rare. Allow I In. clearance through other.

PICKUP AND DROPOUT
[ Relay Pickup - Dropout

General-duty Cold: 63% reled volts or b low 20% rated rout or above
L I H:ot e0% roted rolts or below

theary-duty Cold: 63% rated slt or belowr 5 % rated volts ar obese
I Hot. S0 rated rolts or below J

Prices and data subject to change without notice 1



JAF-CALC-02610 Rev 2 Appendix 8 Page 55 of 190

NEW YORK POWER
AUTHORT

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docozentstion of _*1*2hon. EiscU3_ioz

DATE: t/If/OO
JAFP'CAc _

MODIFIcATION NO.: __C -____TIME: /000

SUBJECT: rrAprfAffTo&, o piVor yotrA( Ise bet _7)
e IV MeVI CI V C AS)

RRRENCES: v/Maa .Am 7 . 2 P"R AJ4AP1
, .

PARTI!CIPITB:.

NANE

AMI M4W
=565F 7
f-> APPRA5548

ISo.6

ORGANIZATION

A/YPA
Om si.9_wn

ag =)-.;'~69

DISCUSSION:7rzmsarR too 3 MM bc jfrVS; 7wi
a ec o- AAIA RV-u U a & 1~.~4~ ' 5£ m /D JVWC&4 Af AY

qAvMN tcF 6 bA ' A 11 MOUw 6MA( MVM Y/ ,ioueS)" w
~agret (ia E&M,) 2V lAwieare tC.8Y & 4oERYWI):

r,#f gg~eor rlog-4m) or Amd gas vy cB <n
MecFC0E A&0m&YK8 7V mZ -ry3w~gRx eaJ

2 /a "0O wMY SEDer W M
VI es 1 o9a " Illew eAM ^49 'MY , g _

2 7V 20 Er

AGREZZ) TS/COIITM T8:

*Prepared By: -AIAA lz#sXxr
Titles - CA /A
Reviewer: A
Title: S /01 L; . '&i? 5, , .z.

Date:

Date: ____ ___

Distribution: j;,. j,,y
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 11/23/94 TIME: 11:00 MODIFICATION NO.
(If Applicable)

N/A

SUBJECT: GE Relay Model No. CR281OA14AT22, Coil # 22D135G22

REFERENCES: CG-92-066,'Rev. 0
. . R |

PARTICIPANTS: NAME ORGANIZATION

Bill Siebenhaar

C. E. Fulton

General Electric
(704) 561-5715

NYPA-Procurement Enqineerinc

SUMMARY OF CONVERSATION: Contacted Bill to acquire the values for
referenced coil:

.Resistance: 100 +1- 10%
Inrush Current: 0.641 (maximum)
Holding Current: 0.125 +/- 10%
Pick-Up Voltage: 85% or less of coil rating

Drop-Out Voltace: 35% - 60% of coil ratina

Bill said that coil drop-out voltage is not tested by GE, because
they don't feel this is a critical function. This would hold true
for all AC and DC coils.

AGREEMENT/COMMITMENTS: Informed Bill that NYPA will still test
all relays for drop-out voltage requirements. If relay(s) being
tested doesn't meet specified value, each item will be addressed
on a "case-by-case" bases for acceptance or reduction based on
intended application(si.

PREPARED BY: t __

TITLE: Procurement En alneer

REVIEWED BY: , ZZ "/Y / -- c-
TITLE: Procurement Engineer

DATE: 11/23/94

DATE: il37- %V
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 6/10/97 TIME: 10:00 am MODIFICATION NO.
(If Applicable)

N/A

SUBJECT: Relay. Model CR2811A212J. Coil Model 22D135G441 (marked
with 115/125 VDC).

REFERENCES: N/A

PARTICIPANTS: NAME ORGANIZATION

-Bill Siebenhaar

C.E. Fulton

GE-Applications Engineer
(704) 561-5715

NYPA-Procurement Engineer

SUMMARY OF CONVERSATION: Called Bill to acquire the Pick-Up and
Drop-Out voltages for this referenced coil. Per Bill this is a
four (4- Dole relay. 3 normally o0en/1 normally closed. The
electrical specifications for this coil is as follows:

Pick-Uv Voltaget 63% of normal voltage or lessz ^'.g- Co-t
DroR-Out Voltage: 35% to 23% of normal voltage.
Coil Resistance: 85 oh~ing +/- 10%

Bill said that the Pick-Up and Drop-Out voltages for the 441 coil
- are the same as for the 641 coil.

AGREEMENT/COMMITMENTS: N/A

i

PREPARED BY: \

TITLE: Procurement Engineer

REVIEWED BY: _ _ __, _

TITLE: Procuremeft Engineer

DATE: 6/10/97

DATE: 6/10/97

_-- -.L
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPEONE DISCUSSION

DATE: 12/28/94 TIM: 8:00 am MODIFICATION NO.
(If Applicable)

N/A

SUBJECT: Relay 1Cil Model No. 22D135G641. 115/120 MDC.

REFERENCES: _Ena. Review Packaae CG-92-066, Rev. 0

PARTICIPANTS: NAM

Dick Mote

ORGANIZATION

General E;lectric (Enginee!
(309 66f4-1470

NYA-Procurement EncrIneerincC. -E. vulton

SUMMARY OF CONVERSATION: Spoke with Dick about the coil holding
current not beinca within the sbecified value of .094 +/- 10% as
received from Bill Siebenhaur on 7/13/94. Actual testing- of the
holdinc current indicated . 1445 amo above ;the secifiec
tolerance. Vick said-the .-04 xmpo was not correct. For this
Particular coil the holding current will be calculated by addinc
the coil resistance of 53 -ohms to the 775ohm Ohmite resister
tocrether--for a total-value of 828 ohms.-

UsinaE Oms Law where I-E/R. the test oltage of 120 VDC is
divided by 828 ohms to ecmal .145 am +1- 10% to establish an
accegtable tolerance of .1305 amm - .1595 -amp. With this
corrected holdina- current the initial test result of .1445 amp '
acceptable.

AGREEMENT/COMMITMENTS: Dick Mote will contact -Bill Siebenhaar tc
inform him that his coil sgec sheet for this coil model is not
correct. so that he can change it.

PREPARED BY: iA \V.?
ITITLE: Procurem t rf e

TITLE: Procurement Enaineer

DATE: 22128/24

DATE: 12/28/94
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1t*1

NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

DATE: 4/18/97 TIME: 3:20 ym MODIFICATION NO. _N/A
(If Applicable)

SUBJECT: PICK-UP AND DROP-OUT VOLTAGES OF A GE RELAY, CONTACTOR,
AND CIRCUIT BREAKER MINIMUM CLOSE/TRIP VOLTAGE

REFERENCES: CGI DEDICATION NO. CG-92-066 FOR GE RELAYS

PARTICIPANTS: NAME ORGANIZATION

BILL SIEBENHAAR

C.E. FULTON

GE-APPLICATIONS ENG.
(7041 561-5715

NYPA-PROCUREMENT ENG.

SUMMARY OF CONVERSATION: CALLED BILL TO ACQUIRE THE PICK-UP AND
DROP-OUT VOLTAGES OF THE FOLLOWING ITEMS:

RELAY MODEL CR2811A257AA641 (COIL# 22D135G641) HAS A VOLTAGE
PICK-UP OF 63% OR LESS OF NORMAL VOLTAGE. DROP-OUT VOLTAGE WILL
BE AT OR BETWEEN 35% - 23% OF NORMAL VOLTAGE.

CONTACTOR MODEL CRI05KOOBLA HAS A PICK-UP VOLTAGE OF 50% OR
GREATER OF NORMAL VOLTAGE WHEN THE COIL IS COLD. PICK-UP WILL BE
80% OR GREATER WHEN THE COIL IS HOT. DROP-OUT WILL BE AT OR
BETWEEN 30% - 20% OF NORMAL VOLTAGE REGARDLESS OF COIL
TEMPERATURE. NOTE: 100 SERIES NOW REPLACED WITH 300 SERIES. SAME
COIL DESIGN USED FOR ALL SERIES.

BILL HAS NO INFORMATION AT HIS FACILITY FOR THE GE MODEL
ATB-362-7 CIRCUIT BREAKER. A DIFFERENT GE DIVISION WILL NEED TO
BE CONTACTED.

AGREEMENT/COMMITMENTS: N/A

PREPARED BYC-. ho I god

TITLE: PROCUREMENT ENGINEER

REVIEWED BY:
TITLE: P2 -. Of , ~,

DATE: 4/21/97

DATE: g-l-?7
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P. e1ze1AU-14-195S9 0S:41

FAX@0
GE SUPPLY SYRACUSE

TO.

Phone
Fac Phone

I CC.

I DAt 6- /Yl ' 7 7

I Manber ofpager including cover shetw

120JR : Al&OSw
GE Supply
28 Corporaw Circle
Es:Sya use NY 13057

Phone 315.4312260
Fr Phone 315.431.2266

REMARKS: 0 Urgent Q For your review Q Reply ASAP O Please Cotnment

"'I 4 C/v

,3,?,? L14

LI do IA,

6"E-/e 5 C.C) c~v/S e o J44 e .

C. , / ;° A /J.J-G6/

.?. .7a

,l?,e5, I

,Creole

TOTAL P.01
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E SUjPF -Y SBRPCIUSE P. aj2'e

7/13/06 SINGI.E LEVEL BILL OF IMIATERIAL
EXTENDED) DESCFRIPTIONti

I NUUII RY A14E7C K

ITEM1 NU'lIM.ER 2RD135G441
DESC COIL

FiEV 12
UIH PC

I

a

% 4

MAN 03--14-85 ENG REV 1e 0?-2E4--s9 92-16sp1
115/125 tJVL.T5 DC
.006 SEALED AMFS/10.2 SEALED W/1. 41 INRUSH AMP
ROU7 TUklS(+/--8.%)/85 OHMS t s /-1X32 e DEU C
TEST 120 VOLTS DC
PCULE FORM 1-L IN LINFI

tET-EC) 1O FREZ LJRi

)

/ -ic, e:S / rimt
le ,p *//., 01 / /

.4

I ----
A- -

2X A0) ff

TOTAL P.01
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XTZrm I

1
2
3
C
Is

tX£rwol : DESCUP mOt0

lER CZR D I-
.PZSC AS cS4i

REV 12
Uix PC

.W 09-96-US ti
115/125 VOLTS
.094 SEALED
1649 TMP4S(+I-:
?-ZS 120 VOLTS
POLE F0Rl 9-12

rG FtV 12 02-2L-92 92-1601

'S/11.0 StALED, W/2.25 INRUSH AMPS
! )/S3 om'S MrS(+I-104) e 25 DEG C

DEL. STX.

6-1�

We 4

To,--. Z. e
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GE PLY SYRACUSE

Phone
FaxPhone

I CC.

I Dses & /.c & eV gP.01

I Notber OfPaga Including cowershw 7

FROM: AlaS
GC SuwPly
28 Caipo rc e
£4: Sacue2 Nr 13037

Phone 31JA31.2260
Faxs Phone 31S.438-3113

-Rekysm: rl rtg.nt E For your rcyiev Q3 RcglyASAP a Ple e Coriwum

'-T AS Ce ct' -t -
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DATE 06/19/2060
Single level Parts Llut CREL)

UNG408R 02

Rev* Fam-Jy
S7 COIL

AB1* : 15D216026
COIL DATA

Struc$: COSL132601

Desc no
DeeriptiSn

000
Oeo
021
100
201
203
215
299
394
395
396
399
426
89se

ei3
* 010
014
067
412
026
010

- 010
010
010
010
050
0ei

OEM 06-19-02 ENG REV 17 ea-os-98 sa-4420 COIL

e02/20e/300-LHE SIZE CO6. e t I COIL

5.60 ScALED WATTS/MLT .45 FTY.52 IN TRAVERSE

.187 SO IN WINDING SPACE/.360 IN WALL

1260 TURNS(*/-1/4X)iG0.l 
RES OHHS4-/-10GCQ25 DES C

43 TURNS PER LAYER

GRP *. VOLTS * SEALED INRUSH

NO. 60HZ 50HZ AMPS ^"PS

626 115-125v DC .154 2.31

F3 RETURN TO MENU

Functlon kcey not allo±red.

JAA-- A k A

TOTPL P.02
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inquiry #: VOA439
Cuslomwer# 3393725
Rgo~n; Northeast
Cusftmer AMdr; 0803 Joy D

PC Box 488
cm5 Syracu

Customer Foxft 6-8*53-31
AR Eacunslon: 4071

jok..'
0
V`� � :

Technical Inquiry
Cadler: Bill Uanmm
Cusuae NHm: GE 4
Custonmr Type: Ges

Oped: O8O897 09:27 AM
Suppy
tco

Customer PhoneD: 800-7894618
AR Nun & Loo.: Vonda Adams: Nomn ast Group 026

Acorn:
n a

customer is lookina for the pickup volt, drop out volt, coil burden, and watts
on a CR282Ob series a 125 volt dc. Another number he had was
145c3036pO03. Do we have? thx

Pat any angos Below:

PLutily Control Products
Quagn Type;j Bating information

From the renewal parts bulletin ge-4244a 1 identified a ¶1 5/1 25 v call that was
used in a 2820b. Have the customer look on the coil to verify what the coil
number Is or provide the complete catalog number of the 2820b.

56-1 60695G041
115/126 VOLTS DC. WATTS
97 OHMS RES
2024 TURNS
1200 OHMS 25 WATr RESISTOR (REF)

if the relay contains an 0C coil, the pickup voltage for a 2820B is usually 70% of
the coil voltage and the drop off voltage Is 10 % of the coil voltage.

Note: These are guidelines, not standards which must be strictly mot.

i 09MM Factory Involved: No

kew caft In - -at-on
Call Infarnavdonfifstory:

11105imiaN,

Paw.,ftb#:gaf-4244a

=am

fCluting
Curen Ower Jaki AtyruxIMTCUSC/Marketing/GILED&C At Locstioni FACTS Tear
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SEP-30-2M00 14:24 GE MULTILIN

Power Management

9S 201 2a9a P.0"I

TEL: (905) 294-6222
www.ge.comlindsys/pm

215 ANDERSON AVENUE
MARKHAM. ONTARIO
CANADA, L6E 1B3

FAX MESSAGE

ATTN: Alex Barton SUBJECT: C00-33649: HFA, HGA, & HMA Specs

COMPANY: New York Power Authority FROM: Technical Support Department

FAX No: 3153494981 DATE: O9t3UOO SHEET I OF I

Message:

Mr. AJex Barton,

Thank you for your fax {Iskin fort inforrnation an Ow pick up and drop ou ratings of Me HFA, HGA. and HMA relays.
Please find the requested information below:

Model Number Pick up Drop Out

12HFAISi5A2F Hot 40% Hot 7-20 %Cold: 60%

Cold 2-10 %

12HGA1 1A52F Hot 7-90% Hot 7-20 %

Cold 70-80 % Cold 2.10 %

12HMA124A2 Hot 70-90 % Hot 12-30%

Cold 60 % Cold 2-10 %

Best Regards,

GE Power Management Technical Support

Technical Suppot
General Ecdac Power Management
Markham, ON, L6E 183
1400-5474629 (North AmeQe)
+3494-4854854 (Euope & te Midle East)
(905)294-6222 (Internationl)
Fax (905) 201-2098
E-=al: kInpmr@ldsys-ge.com
hfto'/hwww.oelndUstrial.com/pm

.. .
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Table E Lists the voltage and trequen
cies of the operating and reset coils.
Table F and G (below) show the vari-
ous contact configurations available.
To obtain a complete catalog number,
select the basic number from Table 0,
insert the form number from Table E;
specify the contact code from either
Table F or Table G.

Mly
Front connected
Surface mounting
Reset coil cutoff contact
48 VDC operate coil
11 5V 60 Hz reset coil
3 N.O. and 2 N.C. contacts

I Select 12HFA54E-H from Table D

I Select form number 24S from Table E

I Select contact code 42 from Table F

Thus, 121-FA54E245H code 42 is the complete relay number.

SELECTION GUIDE
TABLE D. BASIC NUMUR

Type of Reset Mounting Basic Number Contact Basic Number Contact Ntrox. in lbs pka)
_I Net Ship

Back-conno.ted surface mounting 12HFAR4B- 1HFA54N.

Hand Slad eleatic Back-connected =6-flush mounting 2HFA5s4B-f 1214PA54H.F 5 7
ruet Frmt-connetted surface mounting 12FAS4M-H 12HFA54K-H 12.2) W1.1

lack-connected drawout case 12HFA74B-A 12HFA4HR-A

Hand and electric lack-connected surface mourting 12HFA54C- 12HFA5W4J 12(5.41 s1 (8l)
reset with Back-connected semni-ush mounting 12FAS4C.F Table F 12JFAJ-F Tabie 6

niitlnicil forest Front-connected surface mounting I12FA54C-H I2HFA54J-

Eack-connected sutface mounting 12HFA54E- 1H7- . 7

Electric e e sck-connecled sesni-hW mounting 12kFA4E 12FAS4L-F 22 1
Front-connected surface mounting 12HFA54E-H 12HFAS4L-H

BuckcInnected drom case 12HFA74E-A 12HFA74L-A 12(5.4) 1218.1)

TABLE E FORM NUM8BEIIS

Voltage and
Frequency

Reset Coil Ratinq
4RVDC 125VDC 250VDC I 115 Y 60 Hz | 230C YE Hz

Fnrm. Numheort
12VDC 122 1S2 212 242 272
24VDC 123 183 213 243 273

fperating 4SVDC 125 1ts 215 245 275
Coil 125VDC 127 187 217 247 277

Noting 0 voc 126 Ica 218 248 27B
115 V 0 IHz 129 169 219 2S9 279

: - VSDveHz 13D 0 4) -220 250 280

OPERATING CHARACTERISTIS

Pickup Dropout operating rims Opert ing;rTmeto
Voltage in Voltage in at Rated Voltage Open a N. . Centac

Model Number Percent of Percent al to Close a N.O. Reduced from
Rating Rating Contact Rated to Zero

Hot I Cold AC CC AC I DC AC I DC
HFAS5A *E tot 6 or
HFAS48mC, -E. -H. -. L less. 33 ms *4 ms 14 Ms 2i ms

1FA74 -B. AH. L AC er DC or less or less or less at less

HFAS3IK E0er 60 ct
HFA73K less, loss. 2-10 9 sni r Iass for 9rs

DC Only DC only tpping dty or Ida

HFASSD 0 35C AC CD 0 Adjstte '250 lo = ms-6tD c0 DCC e bczorvses as20C0 ms

HFACSE _ _ ° _ Adjurtable D-100D s 25 m s
I actorysetatl3ms

_ABL F CODE NUMBER
TAeLEF 60 61 1 42 1 33 1_24 1 IS

Position No. Cona Arraengement
1 = I =1
2 - - - -

4 _- | .w
s - _ _-_r
6C - -= -_ - l

O~tals contactis hessmerv Tor cpsning tine reset cc,!
Ccwult~ v.,?eemlthell Interminetivl retad rasut codf

NOTES-
=:Norrmaliv open contact. open wilen rclayr is

Ee. S nsrg'sed
_ 4cMieli closed Contract losed When nelay is

d.-norgized.

TABL C CODE I . :

I 1S I e6 j
Porition No Conuca Anangemrnot

ey

rNOTES:M I

: l oven contact Open when rflly is
de-anergltsd.

s = Nrrmtv Closed conact. closed whent rlav I
dne-nrgiceO.

It contact code is not specified on the order.
Code 60 will be furnished. Relays stocked in
the warehouse are stocked with contact
Code 60. Conversion from normally open to
normally closed-or vice-versa, can be easily
accomplished in she field.

O Them relays am adjuster to Si" the proper fine debsys at rated voltage Since thnse adjut-
mer=u affect the pickup vokege pont it is net possible to accurately predcrthe pickup vol;2ge.

u -l
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HEA
Multicontact Auxiliary Relays
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405 - 77.723

ISE FPMtCtkW RlANys

APPLICATION
The Type HEA high-speed multicontact,

auxiliary relays are applicable where it Is
desired that a number of operations be per-
fomed simultaneously from the operation
of a single relay.

Typical functions that can be performed
by these relays are.

1. Trip the main circuit breakerof a sys-
t=.

2. Trip station auxiliary breakers.
3. Trip main or auxiliary field breakers.
4. Trip and lock out all breakers on a

bus.
Perhaps the most important use of the

Type HEA relay is in conjunction with dif-
ferential relays which protect transformers,
rotating apparatus, buses, etc.

CONSTRUCTION
The HEA multicontact, hand-reset aux-

Diary relays are built with many parts com-
moon to the well-known Type SB-I control
and transfer switches.

Th mechanical target an the escutcheon
plate assembly indicates the position of the
relay. The black target indicates the met
position and the orange target, the tripped
position. To reset the relay after being
tripped, the handle is turned clockwise as
indicated by the arrow on the escutcheon
plate.

Since basically the HEA relay is similar to
the SB-I switch, it is available with a shaft
long enough to allow it to be mounted on
panels with a thickness of from h inch to 2
inches thick. in increments of V'. inch.

Like the SB-I switch, an HEA relays
must be ordered for the specific panel thick-
ness, otherwise the relay will be supplied
with a shaft long enough to he mounted only
on a 'A inch panel.
EXAMPLE:

12HEA61A222 for 'A inch panel relay
number would be 12HEA61A222X12
(' inch= 12/16 = .............. .X12).

EXAMPLE:
12HEA63F272 for l'A inch panel relay
number would be 12HEA63F272X24
(1'A inch = 24/16 =. ........ ... X24).

HEA61, HEA62, and HEA63

OPERATION
The operating shaft is held in the reset

position by a positive roller latch which is
especially constructed to resist shock and
virton. It is released through the action
of the operating coil, in attracting a hinged-
armatur element.

AMl HEA relays are made so that they
should not normally be tripped manually,
although it is possible by removing the rear
cover and releasing the hinged-armature
element
SPECIAL MOUNTING

Type HEA61A. 61B. 61C. 62C, 63C
and 63G relays can be supplied with a
bevel-gear drive which allows the relay to
be mounted in locations where normally
the depth is not sufficient. Tfe rdays can
be mounted like the standard but the
bevel-gear drive changes the direction by
90 degrees of that portion of the relay that
is behind the panel. The bevel-gear drive
is available to change the direction up,
down. left, or right.

TABLE 3-CONTACT INTERRUPTING Ri

To select the proper model number of
the special relay, select the number of
the standard relay desired (example-
12HEA61C230X2). If a right angle drive
upward is desired, add the letters "'Right-
anle Up"' to the standard model num-
ber. Hence, the model number would be
12HEA61CRU23OX2 (for '4-in. panel).

CONTACT RATINGS
The current-closing rating of thc contacts

is SO amperes for voltages not exceedig 600
volts. The contacts have a current-carrying
capacity of 20 amperes continuously or 50
amperes for one minute. The interrupting
ability of the contacts varies with the induc-
tance of the circuit. The values (in amperes)
given in Table 1, for dc inductive circuits,
are based on the average trip coil.

BURDENS
The burdens for the Type HEA relays arc

given in Table I.

____ a dw"ed C'adt Am, .f G

____, 1 2 in Sibs A in US I 2 iSnUrs A in S5iu

24 d 4.0 30.. 4.0AA 20.o 30.0
48 dk 5.0 25.0 40.0 3.0 15.00 25.0
Z *dc 25 11.0 25.0 20 6.25 P.S

250 & 0.73 2.0 8.0 i 0.7 I 1.75 6.
600 0.25 OA5 1a3' 0.15 0m3 1.25

2l0 c 40.00 30.0 ... MO240 50.0 ..
230 c 25.go 50.0 .. . 12.0 25sD 40.0
460 c 12.00 25.0 ... 5.0 12.0 20.0
550S 6 .00 12.0 - . 4.0 10.0 15.0

TABLE II_-URDEN DATA OF TRIP COIL

C. S ___r
Celtii~tSia Cdlu OVel Cd

Irate FeueCY C*us Cmpl ot ocewem
v.a,1  VI 2i C ¶1ated vI h end

24 dc 1.2 .... 1. . 340 2.0 1.
48 &k 4.5 ...... 2840 24 1.0

125 dc 23 ...... 70-140 0.2 1.0
250 Ic 103 ...... 140.280 0.2 0.2

113 SO/60 Z ...... 25 93-125 2.0 ......
230 50/60 Hz ...... 14 19-250 2.0 ......
460 S0/60 Hz ...... 7 380500 2.0

Auxlflavy PAelay

nathied f Ifn dano wffhout notce Pago 7-3

_~ .. _
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7292
Page 4
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PROTECTI12 ItELAYS

Type HFA 1 00 Century Series
Multicontod Auxiliary Relays

M RMMMMM -- = . M11 __ ,.

ELECTRIC RESET RELAYS
Tall A lists the combination of rcset and mounting available.
Tdlb. a lists the voltage and frequencies of the operating and

resct coils.
tabh C shows the various contact configurations available.
To obtain a complete catalogue number, select the hwk mnnbr

from Table A; insert the 6m-n _mrbw from Table B: specify the
conlac ca& from Table C.

Table A
SIU "ON OF MA ELCMEC NEW MODELS

~r _ _ -_ I_ _ _ _ _ _

~1 2HPAISJ84 52.31 MM.2

Fa siW. ud t cl £54 4H 112. 21.

Sd iw saw 1(

aml "1 2HPAISA4.F 512.3 713.2

nowc Ono sowwwaed Table A1 e4..- sti.) 79.
E aw d a amewad C

A174"- 31253A 1U.&21

On hand and electric ret TYs HFA1543. 1741, 154E and 174E one
c -t s wired in series with-met coio so provde positive cutoff. Thus
IF r we available for external circuits.

EXAMM:
Electrsc ret only
Front connected
Surface mounting
48V dcoerat coil

120V 60 FIX .CcCU
3 N.O. and 2 N.C. contacts

I
}

Select 12HFAIS4E-H
from Table A

Select form number 44
from Table s

Select contact code 42
from Table C

Thus, 12HFAI 34E44H code 42 is the complete relay numtb

Table B
SELE(MON OUIDE-POUM NUMBEtS

v = Il ov De 3 2SV Dc 22nv oc 230VDc iDoi V O0 120V SO

0 f ta
I O6voc 27 ... 7 47
f 12V c ... 24 .. 6 46
A 2dv Cc ... 27 i S AS
T 32VDe 33 15 t ; . 5t

£ d0v o c . .. 24 . .. * 44

C 62Vs .D . . 22 3 43
12v PC ... 2 n 2 S2

c DC 3 . 1 il 3.
a 2SOV Dc ... 2 ... 14
A
T I2OV Go a ... 29 .. 49
4 I2 OV OI M . . ... .. 84
a 2a0V so of 28 Ss s . ..

Table C-Contad Arrangement

A4

Code Number
601 5S 142 1 33 1 24 1 15

Position No. ContAct Aeroncomont
. 4:4 = I 4 : =I=14

3

4 ~-
.J -A- _ I;I

5 - -9- 10
5 -A. -IJ_- IA-

.W 11W _r _i Ir _ II 1II

NOTE

= Norimaily open contoct, open WWn Maly
is de-Morgi2ed.

z* Normally closed contact, closed wban Mreay
is de-aengited.

I)This contact s resved for opening the rset
coi circuit to protect the intermittently rated
reset coil.
Ir contact code is not specified on the order.

Ced G0 wW h_ Anmlhfe Relays stocked in the
warehouse are stocked with contact Code 60.
Conversion from normally open to normally
closed or vice-versa can be easily accomplished
in the 6eld.

OPERATING CHARACTERISTICS
ip V.1mg. Dreplew von. 0. O erNgth .t I C m t

M mtam korgee e I.f PRceiCw E as .28.

HOT ; Cow Ac Cc Ac * Oc I A DC

MPAI 51A.. so.. a 60DCc 33 1s S M& IS, in 28jan
.ton.AC SOAc i 30-60 2.10 or or

or DC ; oeb~t;f M11l Lo W. Lonm

i f frlb cl t e t@ i g h o n I °r , IO U5*. I. ' 6. - I m
Onfor VIVID LeVs

No dwns inca Aor. 2. 1979 ku. Iait) DowaMbea* M derWoW not

GENERAL* ELECTR
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PROTECIJY RULYS
Type HFA

*Multicontact AuxUlary Relays

7292
Pag-

May 4. 198

OPERATING CHARACTERISTICS

I I Ig Omu. rim.00.. CI0VwV rimedu._______of kf dNO iit. to _

NOT COLD AC 1 D A _ _ At

NFA .t Nk 60 4t 14 Ms 4 a

i * -______ __________i__f

_ _ _ _ _ _I_ _0 j -1r _ _ _ __64r - D A to _Ldo

" Th reays an adjusted to tive thc hoper time delays at rd
vohage. Since thse adjutmrnts affect icpicktup voluap point. it is
not pssible to accuratey predict the piekuap voltage.

NPAIVL H. h. w Laa

.,AS 4, La

CA M 1. 02. 7. 72 723. n-1737CW72A. I C, & W77A. 5. C.W tl; E SEIERAL0 ELECTRIC

.

.
.. .
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AUXliLARY

TA311 V Operating Characteristics, Type HGA Relays

* D t ia Pagan *l | OiFr ouiag TineS u Cfcis 1O0 tyci.? bat'-p I erceI of Rtein Z1.ag _

C.,,i't Vo,. 9 . CarcP TO CS0,.. 1. ooppen. To Openea T ie
e I Col de , PCAO T C canssut i contac NC c ona ct

_ _. __ _ -..-- _--_.,-.-. ._.-j_....- _ ,_ _-.

eGAl 1A. -H, .J *. 30 £0 *,e 40.SS 2310
dc 0 d-.4e d- 2.10

H.A1AO -AD. AP AO *0 _ 20J3O 2.40 I _ _
id *40 d-c;3O 40 dt-1c2 0 ' _ .

GAM4AL .AMA _k - - Y Y less K or Was | or less Kor less

HGA17A. .. .C 0e4 40 o@C 20.30 2.10 _
4,C 40 d-C 30 40 d-r 2410 _15 remore I S orm*e

HGA17D .. 1 -;.0 0 04e 055 *j.s 3 - 15.. .
IN soIY O.NS0 is S of more

INTERNALCONNECTIONS (FRONT VIEWS)

-~v4r *a, w _ .; * *. : .*.-.

' i-^7 -. a!r,r,.*#* ,*:*;, ,,,' ; ~ . *2 :. . * .; .

.lit

~~W ..

-S a., *t- * -- ; '&
- ~~~N A7.;"..C t-S iH* ^- ; - *. . ..~.. * ...................... .r' i 4-;2 W@A4A *'-AD .A{ ,s

.. d r_. j*, -. _-L- ;;AM,~ J>v S;- ~ ~ t ;

DIMENSIONS -
Dimensins ore subject to chang. ond should nat b. us-d for constjuction without opproval.

., ,%.jP-Pr

HI I -h I
I~t ~ I * v' t --- 2} - --

0ft.,; - r - - 4.t*--_---4.--&

ITrP MC>A bwchgt"w voeye . Typo t46A bel-seasteaf." il, *m s. *Sa Tpo t4CA fetmecoamal"df . ,,
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HMA
Hinged-armature Auxiliary Relays

6E a Rblays

For Ac and Dc Auxiliary Functions

DESCRIPTION
The Type HMA relay is a general pur-

pose, hinged armature, self resetting relay.
It is housed in a molded TEXTOLITE cas
for surface mounting, and can be supplied
either front or back connected. Back con-
nected models are supplied with a remova-
ble front cover, whereas front connected
models are supplied without cover or rear
studs.

APPLICATION
The HMA relay is a high speed auxiliary

relay designed for use with high speed cr-
cult breaker. The pick-up time at rated volt-
age is approximately 2 cycles (on a 60 Hertz
bas). Relays for dc applications are adjust-
ed to pick up at 60 percent of their rating
when cold and 80 percent when hoz. Relays
for ac application are adjusted to pick up at
80 percent of their rating.

The HMAI IA is a beck connected rlay
supplied with cover.The HJMA) lB is simi-
lar except it is front connected and is sup-
plied without cover. The HMA24A is
similar to the HMA)IA except it is ade
for semi-flush mounting with a glass cover.

The HMA25A is similar to the HMA24A
except it is surface mounted, back connect-
ed with glass cover.

RATING
The current closing or momentary rating

of the contact is 30 amperes for one minutc.
The current carrying or steady-state rating
is 12 amperes.

The interrupting ratings for the various
voltages are as follows:

MPoto 30 1 1265)
Fig. 1. Typo HMA1UA bak-emameto relay

with, enva

V~ r gn" md S~.., Iu~
Hz Ap i AW A4V AP

6.2 _ 15 30 * 12
46 10 20 3 6
62.5 5 10 1 .3
1l0 DC 1.3 3 0.6 1.2
125 1.5 2 0OA 1.2
220 03 0.e 0.1 0.3
250 0.3 0.5 0.1 0.2

120 2 0 1i is
2$ 60 13 25 1_____ 10'O 0 I

120 30 15 15
240 1 23 25 110 1

I

BURDENS
The burdens for dc coils are shown in the Selection Guide. The ac burdens are shown in the following table.

Ac CaU.

COX "4 0 a., ,KM a 0 zono Z I7 U

VOLTS HZ *o10% * 10% * 10% :t10#% |% js% :1#

11 60 220 0 S6 975 1213 12a4 leiS

220 60 10 260 2310 4)60 5160 4500 6900

4600 d 5100 7040 13a25 15600 19AV0 21475 29040

115 so SW se3 671 1006 1222 1332

20 1500 2010 3460 402 am s120

RDC-Dc Resistance Rnr-Ac resistance with armature picked up
RD -Ac resistance with arture not picked up. Xtu-Indutve reactance with armature picked up
XDO-Inductive reactance with armauve not picked up Z7,-Impedance with artuzr picked up
Z4a-mpedance with armature not picked up

zM=cxs:
Dimesions ................. S ion 16
How to Order Section I
Instruction Bookcs .Sc..Sction 17
Taget and Contact Data ....... Section 16
RelIy Standards .............. Section 16

Auxillary Rlays
_~i 5ud.cug totntc u.72

Data sued to dwW wWwa mbw Page r-27
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HMA100
Hinged-armature Auxiliary Relays
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GE Protective Relays

For Ac and Dc Auxiliary Funcions

DESCRIPTION
The Type HMA relay is an in-

stantaneous auxiliary device whose
contacts arc opened and closed by the
movement of a hinged armature.

Type HMA Century Series auxiliary
relays are designed to provide additional
contacts, higher contact carrying and
interrupting ratings, timing, interlocking,
electrical separation and other auxiliary
functions.

The Century Series coil design provides
longer operating life than previous designs
as a result of changes in the entire coil
insulation system.

LONG-LIFE COIL DESIGN
Basic design features of HMA Century

Series coils are as follows:
Spool-the spool on which the coil is
wound is made of high thermal strength,
glass-filled polymer to obtain long life at
elevated temperatures. This material shows
no signs of cracking or. brittleness under
accelerated life testing.
WVit Insulation-the wire insulation is a
polyamide-imide wire coating ( 180C
rating) which retains insulation integrity
and mechanical strength at continuous
elevated temperatures and which is also
non-hydroscopic and fungus resistant.
High temperature insulation is used where
required, such as on leads.
Impmonatiou-Polybutadienc solventless
impregnant.
Process

The polyamide-imide insulated coils,
wound on high-temperature spools, are
pre-baked to drive orall volatile materials,
vacuum-pressure-impregnated with the
solventless varnish, and then post-baked.

The impregnation material is also non-
hydroscopic and has temperature expan-
sion coefficients compatible with the spool
and with the wire, so that stresses do not
develop under temperature cycling.

Nameplates for Century Series relays are
green to provide easy visual differentiation
from standard life relays.

Accelerated life tests-conducted at ele-
vated temperature and maximum voltage
-have established a projected service life
of 40 years to 1 percent failure (that is,
when 1 percent of all such relays have
failed) at 55C and 110 percent rated volt-
age. Under nominal conditions-that is, at
an ambient temperature averaging 20C and
at 100 percent voltage-that mtanates to
a median life of 100 years (when 50 per-
cent of all such relays could be expected
to have failed).

APPUCATION
The HMAIIIA is a back-contucted

relay supplied either with or without cover
and having a double-pole, double-throw
contact arrangement. The HMAIIIB is
similar to the HMA II IA except that it is
front connected and is available only
without cover. Relays for dc service are
adjusted to pick up at 60 percent of their
rating when cold and 80 percent when hot.
Relays for ac service are adjusted to pick up
at 80 percent of their rating.

FIELD CONVERSION
For conversion of HMA relays in the

field, it is commended thatthecntire relay
be replaced with a Century Series HMA.
since this relay is not readily disassembled
and reassembled.

IPhtoS 0 1 265)
Nog. 1. Type I4MA I It A back-cenneded ,elay

with cover

RATINGS
These relays are available with coil

ratings for standard voltages up to and
including 240 volts 50 or 60 Hertz ac and up
to 250 volts dc. The 250-volt relay uses a
resistor in series with the coil.

The current-closing rating of the contact
is 30 amperes. The current-carrying rating
is 12 amperes continuously or 30 amperes
for one minute.

The interrupting ratings for the various
voltages are as follows:

C:oCoffdjr~. Idaee.A

Feve, Single Double Skngl Dole
Vofti of 6,elk 69006 aree& Irek

pfs AdP AMP Anw Aam

!1 6.32 Is 30 6 12
As . la 20 3 6

52.S X la 13X 3
tiC De iS3 3 0.6 1.2
I2S 1.5 3 0.6 1.2
220 0.3 0.5 0.1 0.3
250 0.3 0.5 0.1 0.

120 S 20 30 1y
240 o 13 25 0 0

REERMM:
Dimensions . .. Section 16
How to Order der. ::::::..Section I
Instruction Books ............ Section 17
Target and Contact Data ....... Section 16
Relay Standards .............. Section 16

Auxiliary Reays
Data~~~~ ~ ~ ~ .ujc _-eag ~1otnee aeT

Data suWd to dwW *Wxo nahm Page 7-25
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Barton, Alex

From: Stott Al (SUPP) [AI.Stott@gesupllycoml
Sent Thursday, August 31. 2000 3:42 PM
ro: Barton, Alex.
Subject: RE: RELAY IC2800-1607AD

Coil is part #1 D1 06G3A

Resistance: 1050 ohm
Pickup: 75 volts
Dropout 18 volts

Regards, Al

-n mal Messae
From: Barton, Alexl mailto:Alex.Bartonpnypa.govI
Sent Saturday, August 19, 2000 4:22 PM
To:'Stott, Al (SUPP)'
Subject RE: RELAY IC280S1607AD

EQUIPMENT INQUIRY:
Voltage 126 VDC
COMPONENTID... 13A-K49 - T
MANUFACTUAER ... G080 GENERALELECTRIC
MODEL NO ....... I2800-1607AD

Al,

I need to know pickup. drop out coil burden or coil resistance for 125VDC
1C2800-I607AD Contactor.
Thanks
Nex Barton
NYPA 315-349-8622
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Barton, Alex

From: Stott Al (SUPP) [AJ.Stott gesupply.comj
Sent: Tuesday, September 05, 2000 4:19 PM
To: Barton, Alex
Subject: RE: RELAY KC2820A200A3F

resistance: 830 ohms
pickup voltage: between 50-60% rated voltage
dropout voltage: 7% above rated voltage

regards

-Original Message-
Fron: Barton, Aex=mailtoAlex.Barton@nypa.gov]
Sent Saturday, September 02, 2000 3:15 PM
To: 'Stott, Al (SUPP)'
Subject RE: RELAY 1C2820A200A3F

Subject RE: RELAY IC2820A200A3F

EQUIPMENT INQUIRY:
Voltage 125 VDC
MANUFACTURER ... G080 GENERAL ELECTRIC
MODEL NO ..... IC282OA200A3F

Al,

I need to know pickup, drop out, coil burden or coil resistance this relay.

Thanks
Alex Barton
NYPA 315-349-622

_ Z:
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Barton, Alex

from:
ant

S0:
Subject:

Stott, Al (SUPP) VAJ.Stott8gesupp*.comJ
Wednesday, December 19, 2001 7:54 AM
Barton, Alex
RE: RELAY IC2800A501AB23C

Pickup: 63% of panel voltage (72.45 v min)

Dropout: between 6-8%

Resistance: 220 ohms

Regards

-Original Message-----
From: Barton, Alex (mailto:ABartolentergy.com)
Sent: Monday, December 17, 2001 3:17 PM
To: Stott, Al (SUPP)
Subject: RE: RELAY IC2800A501AB23C

-Subject: RE: RELAY IIC2800A501AB23C

EQUIPMENT INQUIRY:
Voltage 125 VDC
M MANUFACTURER ...
MODEL NO .......

A,

G080 GENERAL ELECTRIC
IC2800A5O1AB23C

Al,

I need to know pickup, drop out, coil burden or coil resistance this relay.

Thanks
Alex Barton
JAF NPP
315-349-6622
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Barton, Alex

From: Stott, Al (SUPP) Ai.Stotgesupply.comI
Sent: Thursday, December 27, 2001 9:30 AM
To: Barton, Alex
Subject. FW: tech help

Eere you go
regards

…-----Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 27, 2001 8:00 AM
> To: Stott, Al (SUPP)
> Subject: FW: tech help

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

>-----…Original Message-----
> From: Deaver, Tim K (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 4:23 PM
> To: Tisei, Pam (SUPP)
> Subject: RE: tech help
> -
>Pam:

> Please see comments below:

>Tim

> -----Original Message…-----
> From: Tisei, Pam (SUPP)
> Sent: Thursday, December 20, 2001 1:38 PM
> To: Deaver, Tim K (IndSys, SalemVA)
> Subject: tech help

> I need to know pickup, drop out, coil burden or coil resistance these relays and
contactors.

> IC280OY102A3B - coil is part 22D75G3A, 115/120 VDC rated volts, 296 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 65% rated volts
> max drop-out voltage - 15% rated volts

> IC2800-1607FEH - (will assume that E is actually 3) coil is part 1D106G3A, 115/120 VDC
rated volts, 1050 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 45% - 65% rated volts
> cold drop-out voltage - 5% rated volts
> hot drop-out voltage - 15% rated volts (max.)

> IC2820A100AB203F - coil is part 22D13G4A, 115/120 VDC rated volts, 550 ohms.
> hot pick-up voltage - 80% rated volts
> cold pick-up voltage - 63% rated volts
> cold drop-out voltage - approx. 6% rated volts
> hot drop-out voltage - approx. 8% rated volts

1

_-
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Barton, Alex

From: Stott, Al (SUPP) [Al.Stott~gesupply.com]
Sent: Thursday, December 27, 2001 9:30 AM
'o: Barton, Alex

Subject: FW: at stott

here you go
regards

> -----Original Message-----
> From: Tisei, Pam (SUPP)
> Sent: Wednesday, December 26, 2001 1:53 PM
> To: Stott, Al (SUPP)
> Subject: FW: al stott

> see below

> Pamela C. Tisei
> GE STRUCTURED SERVICES, LP
> (800) 341-1010 option 1
> Fax 856/ 802-4840, D.C. 8* 433-4840

> --- Original Message…---
> From: Magoon, Don D (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 1:52 PM
> To: Tisei, Pam (SUPP)
> Subject: FW: al stott

s HI PAM,
FYI

> MAGOON

> -----Original Message-----
> From: Deaver, Tim K (IndSys, SalemVA)
> Sent: Wednesday, December 26, 2001 1:49 PM
> To: Magoon, Don D (IndSys, SalemVA)
> Subject: RE: al stott

> Don:

> Cat. no. IC2801BA201A2F is an assembly consisting of two IC28001607F
> form contactors (both employing the same coil part number) mounted to a
> single base. If I have translated the catalog number properly (I believe
> I have), then, the coil is 1D106G9. The only coil parameters available to
> me are: 268 ohms @ 25 C, 62 volts. Unfortunately, I do not have a copy
> of the wiring diagram for this contactor assembly - I do believe, however,
> that since the overall contactor control voltage is 115 VDC, then the two
> coils must be wired in series. The pick-up voltage (hot-coil) for this
> unit will be 80% of rated coil voltage (.8X62X2 - 99.2 volts). The
> pick-up voltage (cold coil) will be about 65% of rated coil voltage
> (.65X62X2 - 80.6 V). The drop-out voltage with hot coil should be approx.
> 15% (.15X62X2 - 18.6 volts) and with cold coil.should be approx. 5%
> (.05X62X2 - 6.2 volts). I hope this helps.

> Tim

> -----Original Message-----
> From: Magoon, Don D (IndSys, SalemVA)

1
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.E >
I

Sent: Thursday, December 20, 2001 11:11 AM
To: Tisei, Pam (SUPP); Deaver, Tim K (IndSys, SalemVA)
Cc: Usery, David (IndSys, SalemVA)
Subject: RE: al stott

HI PAM,
YOU CAN

WEDNESDAY.
THANK YOU
MAGOON

SEE I AM SENDING THIS TO TIM DEAVER. TIM WILL BE BACK NEXT
I AM NOT GOING TO ANSWER THIS. I AM NOT AN ENGINEER.

>

)

)

…Original Message-
From: Tisei, Pam {SUPP)
Sent: Thursday, December 20, 2001 10:52 AM
To: Magoon, Don D (IndSys, SalemVA)
Subject: al stott

EQUIPMENT INQUIRY:
Voltage 125 VDC
MANUFACTURER ...
MODEL NO .......

G080 GENERAL ELECTRIC
RELAY IC2801-BA201A2F
DC COIL DATA IC2800160725A

I need to know pickup, drop out, coil burden or coil resistance this
relay.

Pamela C. Tisei
GE STRUCTURED SERVICES, LP
(800) 341-1010 option 1
Fax 856/ 802-4840, D.C. 8* 433-4840

,4

,r,,
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GENERAL PURPOSE CONTROL RELAYS
TYPE KE Class 8501 Typpe K relays are designed for multipole switching applications at 240 volts or below. These relays have irndustr

standard wiring and pin arrangements which allows for their use as replacemenis for many similar relays without wiring or hardwar
^; - ,modificadions.

* 240 Volt 10 Amperes * DPDT or 3PDT * Manual Operator/Pilot Light Optior
-* AC or DC Operation * DPDT Latching Relay . * Horsepower Rated

FOR OUANTI1Y PRICES CONTACT YOUR LOCAL SQUARE 0 DISTRIBUTOR

TYPE KP -TUBE TYPE TERMINATION TYPF WEF - FLANGE MOUNTED - SQUARE BASE TERtuiluanew

Input I contact Fr rc
- Voltage Arrangement Options Type Form Prict

OPOT None |P-12 Sit.
AC Pilot Light KP-12 Pt4 22.

50,60
HZ 3D None KP-13 23.

3PT Pilot Light KP-13 P14 26.

OPOT None KPD-12 lt.
OPDT Pilot Light KPO-12 P14 22.

OC 3POT None KPD-13 25.

Tpe KP 3PDT Pilot li'ght XPD-13 P14 26
Tubst Type_

TYPE KU - SQUARE BASE TERMINATION

Inut Contact Tpe|Form Price
Vlage Arnangemeitt otos Tp

MPDT None KU-12 .... |11.

DPOT Pilo KU-12 P14 14.

AC Manual
5016i OPOT op itor and 11U-12 Mi1p4 IL

a _ Hz Pilot lUgM1 .

w JPOT Fone 1-13 .... IL

tiSPT KU-13 P14 tl .

_ __ LigMSPpTralzo and 1KU-13 MIPI4 117.
Pilo Ught

OPOT Nowe KtUJ-12 .... it.

OPDT Plkt K0-12 Pt4 1t.

Manual
1ype KU DC OPOT lerator and 13D-12 MIP14 IL

Square tal c dot Ughtt
SPOT kmae KUD-I .... IL

sPOT PUD L-13 P14 1iL

Manual
3POT pettor VWd 1100-13 MPISt,4 17.

1Poti Iubi

Input Contact Opins Tp
Voltage Arrangement PcOptons etpe Pic

OPOT KF12 S1L

AC None
50"60 Hz Avalable

3PDT KF.13 13.

fOPOT KFD-12 12.

DC Nonc

Type tlF POT K(FDF-1 13.
Flange Mounted

TYPE KL- LATCHING RELAY SQUARE BASE TERMINATION
I nt Contact| aaiae | Amnt Optiona Te | Price

sols OPOT " IIL-12 |WL

DC OPOT itO-12 2L

Type ttL | *
Square asne

PILOT LIGHT OPTION - Available on Types KP and KU
Internal pilot lights arc available in both ac and dc verions Ic
positive indication of power to the coil.

MANUAL OPERATOR OPTION - Available on Type KU onl3
To speed circuit testing a manual operator can be pwvided. Wit
this feature the relay can be manually switched to simulate noon
operation.

_________STOCKC 1111AYSS,

AC Voltage 50160 HtI DC Vottage

IeForm 6 12 24120 240 TOO* Form 6 12 24 48 110 125

KP-12 .... X X X XX K- X X X X X

KP-12 P14 X X X X KPD-12 P14 X X X X X

|KP13 .... X X X X | IPC-13 | .... | X X X X X

KP-1J P14 X X X KPD-13 P14 X X

KU-12 . ... X X X X X KUD-12 ... X X

KU-112 P14 X X KULD-12 P14 X

KU-ial MIPI4 X X X KUD0-12 MIP14 X

KU-13 .... X X X X KU30-13 X X X X

KLJ-12 P14 X X KUD-I1 P14 X

KU-IS M1P14 X X X |KUD-13 MIUP14 X X X

KF-12 .... X X | KFD-12 .... X

KF-tS .... X I K KFD-13 X I I

KL-I2 I I I X i O-* I X
Ontder for TAW K .fays which an Onot etocked munt cal for *a minimum quantily of 100 lideftical devices and will have a lead timle e of

ORDERING
INFORMATION

REQUIRED
See page 212

APPUCATION DATA
See page 215

DIMENSIONS
See page 215

SOCKETS
See page 217

S I
weexa.

_ _ A IrA4 a AL 'COMMERCIAL NET PRICES'
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GENERAL PURPOSE CONTROL RELA'
TYPE

U
APPUCATION DATA - TYPE K

CONTACT RATINGS
AC DC

Amperes Amperes

Volt Inductive 35% PF Resistive ?5% PF HP Volts Make Con-
tokCon- Make. Brn Bteak tinuous

Malke reak tinuous I Continuous

120 30 3 10 10 V A
__ _ __ _ _ __ _ _ __ _ _ - 6-120 S0OVA 10OA

240 tS 1.5 10* 101*1
* 3 pole devices have 62o Amps max. continuous ratinq.
A Type KP rated U4 hP.

OPERATING DATA
Pick-Up Time:
- ypes KIF KP. KU - Approximnately 15 ts

Type IL - Approximately 25 mus

Drop-Out Time:
Types KF, KP. KU - Approximately 10 ms
Type KL - Appricimatey 25 ns

OP U epeatn inperawr Range:

AC: 2 pole: -45Cto +S5 C(-49m Fto + 131-F)
3 pok:-45'C to +4SC (-49F to + 113TF)

DC: -45-Cto +70DC (-47Fto +.158TF)
Type to*%L8F

ACDC - 4C toq + 7C(-49F to + L53F)

CONTACTS
Configuration: 2 or 3PDT (2 cr 3 Form C)
Material: Silver cadmium oxide
latngs: See table above

ULUCSA
UL Component Recognized and CSA Certified

COILS
Duty: Continuous rated coda
Standard Voltages:

Type KP CsU KF T KLr I
AC 6.12,24.4Z.120.240 6.12t24.411 t20,240 24,120.240
DC 1.12.24.48.11.125.130 *.12,24.41*.110 12.24

Operate:
AC: 85% of Nominal Voltage at 25TC (77T)
DC: 75% of Nominal Voltage at 25 C (77F)

Burden:
Type KP

AC: 3 VA inrush. 2 VA sealed
DC: 1.2 watts standard

3 watts maximum
Tys KU. KF:

AC: 2 pole -3 VA inrush,
2 VA sealed

3 pole - 5.4 VA inrush.
2.7 VA sealed

DC: 1.2 wauts standard
3 watts maximum

Type KL:
AC: 2.0 VA latch. 0.6 VA unlatch
DC: 1.22 watts

.1. 1

A a

Nu 5r .*,

7 5 9

a a
Ktv.3. $3
52*,3. o

WIRING DIAGRAMS

-1
AP'-2. ,pt 93

a. i, 11-i

- N

-K0- 12

I 9

9

A

LATCH
* RESET

(1.0-12

APPROXIMATE DIMENSIONS

s ~fr

LpKU

Typ KU

% . . m

Type KP

r..

.L .

TVPe KIL TypV K?

Dual Dimenions: INCHESMillilmeters

Lt ,_
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General Purpose Relays
Type K - Plug-in Relay

Application Data, Dimensions, Wiring Diagrams

Class 8501
intL .atings

AC T OC

Type | AC F ReaSta* 7S. DC R|ismveTye Vots PF Coitemuous 7 4 1  _______
Anv'eres I____ ___ ____ ____

KP. 120 10 I -
KU. - . - 1

2L. K 240 10* 2S 10

KX .20 S1 S 10
240 10*__ ___

3 pole ev have 6 Amps max. continuous rat'
Kpe KP raisd 'is HP

Does not piply to KP or KP0 telays.

Wiring Diagrams

7

KUIt KUD12
KX12. KXD12
KF12. KFD12

4tft
KP2, KPD12

a 14 a

KL12

7171

trating Data
Pick-Up Time:

Types KF, KP. KU. KX - Approximately 15 ms
Type KL - Approximately 25 ms

Drop-Out Time:
Types KF, KP. KU, KX - Approximately 10 ms
Type KL - Approximately 25 ms

Operating Temperature Range:
Types KF. KP. KU. KX

AC: 2 pole: 45 C to +550C (-49°F to +131IF)
3 pole: -457C to +45WC (-49°F to +113'F)

DC: -45C to ,700C ( 490F to +158'F)
Type KL '

AC/DC: -45'C to +700C (49'F to +1580F)

ntacts
Xonfiguratlon: 2 or 3PDT (2 or 3 Form C)
- atings: See table above
Wateril: Silver cadmium oxide

II
ty: Continuous rated coils

4vaitabbe Voltages:
See Stocked Relays page 2-52. For a 22OVDC input. use a
1IOVDC relay with a 10,000 ohm SW wire-wound resistor in
series.

3perate:
AC: +10. -15% of Nominal Voltage at 250C (77'F)
DC: .10, -25% of Nominal Voltage at 25°C (77F)

3urden:
Type KP:

AC: 3 VA inrush, 2 VA sealed
DC: 1.2 watts standard, 3 watts maxdmum

Types KU, KF:
AC: 2 pole - 3 VA inrush. 2 VA sealed

3 pole - 3.7 VA inrush. 2.7 VA sealed
DC: 12 watts standard. 3 watts maximum

Type KX:
AC: 3.7 VA inrush, 2.7 VA sealed
DC: 1.2 watts standard, 3 watts maximum

Type Ki
AC: 2.0 VA latch, 0.6 VA unlatch
DC: 1.22 watts

aeral
errninais: Solder/plug-in

JLJCSA: Type K with recommended Class 8501 Type NR Socket

(9i) ^ @7 -eQ

CCN 1la cua 3211M

UL omnentmd ~ e
- tndrn CCN ,w

a I

KU13, KUD13
KXI3, KXD3
KF13, KFDI3

KP13 XPMM

KLD12

Approximate Dimensions

-II-

-2

Typ KU and IX

14M

29
XFW.

_ _ _I

rldi i .

iIt"

I

i MOCF-AmY

7"M KL 1'ps KF

Dual Dimenions: W
.VItiFllet-Om
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JAMES A. PITZPATRICK NUCLEAR POWER PLANT
nDocmentation of Teleghone Discussion

DATE: m TIME: 81Z 3D*41f MODIFXCATION NO.:

SUBWECT: _yAff b KPh e3ASS ISQI Rrmyl
9S A B R . 13 - TM-X o q3-V5R .43-VSRX Rams

RIFERENCES: -J-A%'-jrA~er. u7"-02a&ocg ¶, MI-c 0to -mi

PARTIOIVAMTS:
NA14Eic ORGANI ZATION

.fa LARia ym
f Sc.~l134JE21
l~L9 -eA~ij) c Eu v

A. 
_

,!

SUMMAIRY OF
DISCUSSION:

A (7.J- 5D /bC - h-m

S I M

PiGREEMENTS/COMUiTMENT8: __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _

Date: 6 °6Prepared By:

Title:

Reviewer:

Title:
9 &-'c 7b,01gICA/- £4 NU

Date: S/3cDo 2

Distribution:
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OSi/0Og' 15:31 e503 393 4123 XSD INC.

SEIES |300 VOLT GENERAL PURPOSE PLUG-IN RELAY
29 -

Z002

THE SERIES 219 GENERAL PURPOSE NDUSTRIAL PWG-IN RELAYS FEATURE
12 PIN AND 14 PIN BASES. THE COILS ENCAPSULATED FOR PROTECTION.

- NUCLEAR CUAL!FIED VERSONS ARE AVAIL&9LE. CONSJLT FAC-ORY.

d

21,XvXP

Z IPFXXP

17 I1

I

0PC~T w Z NO.)

7- Ii

6 149I

I

219A13AP
(OPOT t. INC A I NC)

('5-NO * P-NC)

IriI
I 6 I

_% %�j 41.4
CZ[

-q12

MODELS AVAILA1SLE

219 DXPIQT .2IN allix XP POT
2IOS IXP P I U1 P-NO
2ISAIAPPOT -I NO& 'INC 2IWOX I AP-WO . TPNC

CONTACT RATINGS

VOLTS 1MAKE IXCARRY
I^ T -

'CAi^ i

cou. GENERAL SPECIFICATIONS
Aw-i. Fin. ~AC US% ofNomina~Vla

Pui e w Ln 110% tin~a.vl

Contato PMawan: gil~er Cadmium Oxide. Ge~d 4C1sed
TIMING SadU

oceate Tine: US mlB Max. C0 Hon'ta Vil1age.
Relvass Trs.: 20 Ms Max. WP Nominal Voltage.

At L*~jrjMi kws.1 awd Pciaa Iw0 V Ima
I,.r..aWaa T i-ovr surface. Il tintAir

TVAMPIRATUR1
Paws Opwfttn: -i9re la .a00

UFK KISETANCY
mazicar 10 Maklin OMpIicrn re load

Electrical: 00.0100 operaow-ra@ Rasd Loa.616
NUSCELLANEOUiS

COIL SPEC1FICAT10NS @ tI'C

_____ IGOLIX~ ~A :tZWW I OC I V IL. Lo Ibh z 4 dw

v2 1 ..

dC Vw
120 VAC
310 VAC

WA
30A

WGA
I1A
1CA

ICA
ICA
SA
?GA

ICA
3A

3A
VIA5 I I IlA ̂ I-U.^

1 I SVDCu W 5 CA 1CA 1.5A 0I1A
12 VDCC SU 30A ICA i .1A
I VOC am * CA IC 1A 0.1A .i50 IIA
1# VOC * 1JbA j 10A t.5A 0.5A

OIOlaysatiea 1wI. wch lor ULI CMALZ LIf
OPTIONS (CONSULT FACTORY)

ORDERING cooe
Typtcl .yp. No. 21 L

Contat Artangements-
XBX (2 PorM -C)

A~a ODPOT +1 Ped*-NO & I Pols NC)
SaX (2 Pds-NO a OPOT)
XDX (4 POT)
FXX (6 Pl-NO)
OXB (4 -allNO I 2 PeNC)

_I L " . CO -P-

TL -24D

Ion.... t_.H.

24 15.5 :375 200 120 24 25)} I 250 96_ '77

E375~ 1 461 T2

hIdacr Lamp - COOE L
tanuat l Acumer- CODE WU"

130'C Cl - CODE -r
Bifurcated Conmact - CODE *33
Pom "ma SIMoui-COOEW

-

24n 2;00 :12 17 tI AM

Nat.: S~ock 24 Vdlc and. I IS Vfc islays have Aan~elatas stam1niud 24-03
&-id115-I25 Vile s;ecliwl. Theserfhtaybcperateauutof glower 1
vaitages an~d operate wfthin Awaltft~i tfImpgral~ote fai at nhlohr volltegS,. I

25 =-Us., 125 VWe relay and sari.s resistor (6000 9£. SW) not gupplied.

Coll VollAge
AC: 6. 1L2 24 120. 240 "'Al)
GC: S.12. (24-25), 32.1151125 (Add"

Coll Vftas9 & Frequuenles must be apeciled.LSEE SECTION 12
FOR

MATING SOCKETS

, _
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Westnghouse MAILING ADDRESS:
Westinghouse Electic Corporation

Replacement Component Services
2000 Cheswick Avenue

Cheswick, PA 15024-1358 USA

Replacement
Component
Services

FAX (412) 275-3710
(WIN) 298-3710

TO

Name:

CopanyYP

FROM

Name: SHARON MILLER

Telephone: BELL (412) 275-3927 WN 298-3927

COMMENTS: q7

h Ms tAUtfeA NM, sf.,

rt\>y rrxlei O ~ro6S 94 ~rr /)n s+s ,

(\fn- M , -~Žbo~ of rale

No. of Pages (including cover sheet) L J&MM",
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I

Catalog Section
16421

Page 7

Type ARlARBIARD Convertible Contact Relays ContactRatings

300 Volt Ac Cartridges: NEMA A300
Volts Cent Max. Current Max. VA

Current Make Break Make E
120 10 6o 6 7200 7
240 10 30 3 7200 7

600 Volt Ac Cartridges: NEMA A600
Vots Cant. Max. Current Max. VA

Currint Make Break Make E
120 10 60 6 7200 7
240 10 30 3 7200 7
480 10 15 1.5 7200 7
6O0 10 12 1.2 7200 7

DO Cartridges NEMA N600
Volta Cont. Make or Make or Ma

Current Break Break VA
Two Poles Single Ma
In Series Pole are

ARIARB 4 Pale APIARG 6 Pole

Application
ARIARBIARD relays are designed for use on
machine tools, process lines, conveyors. and
similar automatic and semi-automatic
equipment that require dependable, precision
control over millions of operating cycles.

Description
ARIARBIARD relays are electro-mechanical
convertible contact relays. ARIARB relays are
Ac devices, and the ARD Is for Dc applica-
tions. They can be mounted in any position.

Available in either 4 or 6-pole configurations.
ARIARS relays are easily convened to a or 10

poles simply by adding a 4-pole deck In addi-
tion, mechanical latch and pneumatic or solid
state timer attachments are available for use
with 4 and 6-pole relays.

Contacts are convertible from either NO to NC
to provide any combination desired, up to a
maximum of 10, dxcept that for the ARD. the
number of NC poles cannot exceed six in any
pole configuration. Wide spacing of contacts
simplifies installatien, contact testing, and
maintenance. Contacts are electrically and
mechanically isolated from each other.

II

125 10
250 10
600 10

Resistive Load
-125 10
250 10

2.2 1.1 27t
1.1 .55 27!
A .... 27!

... 3.0

... 1.5

Coll Data (Dependent on Contact
Arrangement):
Pick-up Time: 8-14 Ms Ac, 24.30 Ms De
Drop-out Time: 8-14 Ms Ac, 11 15 Ms Dc
Coil Power Ac: 96 VA Open, 14 VA Close

- Dc: 14Watts-Open,250 Vol

Ust Prices
ARIARBAARD Relays
Number Contacs
of Pale NO NC
Spec"aI

NI
Puls

ARB200VoltRalays 9 AR 6NVoltR*lays 9 ARbOcRelay
_

_ _ . : @ _ _ _ _ _ I _ _ . . _ _

Blank
Cavkies

12010.110150 AC Coil I 120160.110150 Ac Coal I 120 Volt Qc CC
-4----�rnarng mm '�auiag

aowg &MNumber Pubs Nu rlog Uls
Numnber Priee

u;mbeOSr
Number

O O 4 ARIARE4A =3 AFUAAB4 6 2 AR045 S 52
4 2 0 2 ARS420A 48 AR420A 56 ARD420S 76

4 0 a ARU440A 64 AR44OA W ARD44S "a
O 0 a ARIARB6A 48- ARIAROGA 44 ARD6S Go

6 4 0 2 ARB640A s0 AR64OA 55 AR0S40S 116
a 0 a AR86OA 96 AR66OA 120 ARDS60S l40
a 0 2 ARBa860A 80 AR8EOA 104 AROE60S 12
a O O ARE88OA #6 AR880A 128 ARD8805 us

Contact Cartridges
Type Terminal Standard Cartridges 20Amp.Cartridges hverlapContactCartidges

Catalog List Catalog hst Catal List
Number Prlceo Number Pule Nunmber Prcime

Ordering Information
Order by Catalog Number

Relays listed in the price table are suppl
with NO contacts convertible to NC. Wh
ordering relays with NO and NC poles, a
S4.00 Eist par rebly. Order by descriptior

To order relays with screw terminals for
type connectors, add suffix R to catalog
number of relay. No extra charge. Exam
AR420AR.

Ac relays listed in price tables have 1201
1 10150 coils designated by suffix letter A
relays have a 120 volt coil designated bt
fix letter S. For other coil voltages, see t
page 9 and substitute suffix letter showr
table for desired voltage for suffix letter
S in catalog numbers.

300 Volt ACartridges
With Clamp Terminals I ARBC S 2
WithScrewTerminats I ARBCR S I ::::: : I AASSCR

615
18

610 Volt AcCautridges
With Clamp Terminals I ARC
With ScrewTerminals I ARCR

'12 IARGC 120
12 1 ARGCR 20

AROC
IAOCR

24
'24

DcCartridges
With Clamp Terminals ARDC 12
With Screw Terminals I AROCR 12 I1 : : DAROC

... ARDOCR
24
24

* S tanda r td u dg e eve so only If t i Sc dr ns .1 4 w .t
tridges. Catalowg numer end list price are for single car-
tridge.

0 Owerlap cantaci cartrkige are sold In setsf 2 cartridges.
Catalog number and gIt price are for asat o 2.
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S3- K'2 VR - Ai -8, -C, -2D
Szzd luau* Iwrucno:' Lwre= 1540-M 020,120/2=O..l
Nq0oz=X= 1952 WEsTiGKOUsz INDUsmL CO=OL I

Type M D-C Magnetic Contactors
Frames 020, 120 and 220

- Two Poles Magnet Closed
INSTRUCTIONS

APPLICATION
Type M ontacors are ppori~z~se magcti-

-d stchin applicatio

GRATGS
The contactors bave thoe rastin listed in g. 2.

Contacts

Vol3Se Ratin o 6 W 600
8 Hour Jiumpce _i -, Rating * 25 25 50

I Hour Amp.e
Ratg . 33 33 6

* The mUsent rating of this zonztactr is las tbha 25 amnps
and depends on the blwoLt coil rating.

Fig. I-atiag Tale

The contactonwhou type des temnte
in "4 -2W are alike in every Te Ct eoxp their
blowout coils. The Type M-120- , d-
ever, emloys a smaelr operatisg coil, a maler

lew nt aucts. springs and shunta.
In addition to the cotact-s listed above, r-
elaW. contact have been built and pce retifed

as obsolete. They are tabulated in Figr 2 (and
induaded in gi 4, S and 6) for the accom-
modation of tler U

. I M -

c_____or _ __r M2.220.HKZ

-rag. 600 I 250 600

3 Hour Ampwo
Ra-ting soS M SD

I Hour wpwa
R.+ tl 67 6

T-h a=00 wciz Mw3 th nktr sI hn Sag

Scontaor. The d

ig. 2-R of Obsolete Cout&Ctori

t

Pig. 3-Type 3 220.2K Pdroa nockad Contactoi

The operating coilseated for continuous duty
and will opeate the c actors at 80% to 110% of
tiiew rate voltag.

The contact=r axe insulated for a mnaziwum
potential difference of 600 volts among parts.

rrs_"w_

The contacto are of unit contruction with an
pars asebled on a common frame. The armtuse
hings on a knifee bearing wich ha1a es-
trzey long life redquires litte snuinatezzzze.

A strong t g minunimizes the -risk of
accidenta1 cosikm of the condor er conditiozs
of Ahock or tilt.

. a em xiel are held in place by the blowout
pole-Weces and spring aad y be reamod
to pu the directly aow'h As arc horn i
each arc shied reie the m g ctat of r-
Coi burnn. The arc, whie draw betee
the conacs wizen the contactor opens,, moves out-
ward under ths inencc of the aetic blwcut

TLdd madtr from s he t ovang contact to the
arc hor. flezible conection which i I.provided
to mntain the ac horn at the same poeila
the movin contact serves- aio o pevent loau or
mislaemnt of the arc hiedt when thie ba~rI
remo'ed for insption o£ the eostacta. - ..

The movng and staidonary conitacts are. faced
with soLd rilver. The moving costact-is hinged- o
th* armature in su0h a vay that sliding or rubbing
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Iwsvmvcrzor4 LE..LzziT IS-800-M 020/12D/2204IB

tasz WesrINRcOUSE L'1DUSIMUL C-OWTUOL APPLS.TIUS

Typ~e M D-C Magnetic Contactors-Frarnes 020, 120 and 220

of the surfaces when the contacts meet is practi-
c.Jly nzon-exstent, a provision essential to the long
life of Cive7 contacts

A plate of non-magnetic steel is secred to the
underside of the asrmature to insure against a stick-
lag cosed of the armature due to residual manetism
fIllowing the interruption od voltage to the oper.
ating col..

mR-connected =otactors are head to the Vane
by five o studs, four of whic make pro.
vision for the t connections. Front-.-on
-oted %oatctors are provided with pressun-t3v
solderlss terminals and are hold to the pdnby
te m studs.

The contactors we suitable for mounting only on
insulating paneas up to 2 inch=e thick, amd special
insulating precautions must be talen if they are to

-be mounted cm conducting surfaces.

EICT CAL flTEOWCK
Tho contactor wil acconmodate a total of two

Type L-46 or L-47 electrical interlocks, which may
be selected ii atay vombinatior. which does not ex-
ceed the mxdimum allowable quantitics listed in
the table in Pig. 4.

3zm JAiwabloe No.
of s to be Amded

_ toS K Coats
Ved ral I tOtP .Type

.̂  420- M-2204L

L-46o y Nom 2
146 t:d I I a
1? (Noa laud 2 2

T5w Co. of Inteeoea of
a .tbbaaaotyptttcaz 2 2

ose ld to o r ___________

'OCto own te t fea X
Pi. 4-EltWl ratslock Applicxtioe nTab

The Type L46 electrical interock is obtainable
as a normafly-owCp% or A normkaky-closed interlock,
and either contion c be furnished as I frot-
connected or & rear-connected assemwby. Por mose
complete information refor to Instruction Leaflet
15829-lA6-I.

The T e L-47 electrical interlock is a noranly-
d yed-break interlock ajraable in both

f=t-coec and rearaconnected usemblies. It
differs from the TYpe L-46 normally-closed interlock
in'that Its contacts separate late rathr than and In
the logc of the m.anet, and it sbu Tbe

plied ony where *uc a dedayed-breac action is
d. Par all ordinary applaftions the Type

lock should be used. Par mor complete
iformation refer to InstructionLcat 15S829-LA741.

The sttionary contact assembly of either typt
interlock is mounted on the molded base of tte cv
tactor, occupying a s cc between %te c shie!
The moving a&= of te interlock is secured to:
contactor armaturc by means of a single screw. C.
shoul be taken when i g an interlock to ml
certain that ita moving parts function freely a
that the contact Pgs anld overtravels confonn
the in ion gven in its instruction lealet.

1 as sequence in which the various switch
operations occur as the cont=tor magnet does8 is

oflows: (1) the Type L-46 normally closed im
l!ocic op=; (2) the main contacts cose. (3) l

oallyopen interlock closes, and
the Type L-47 nocmally-dosed interlock ope
tNotc:asinle contactocan accos. modate only t

I of the-tre varies of interlocks at one time.)
- CEUNICAL INTERLOCK

A type M-2S mechanical interlock (Style I
l320?S0) =ay be employed to safeguard a pair
contactors aganst the closing of one if the otbe:
already closed. The contaczors ae monted a
by Ode on 6 inch centers.

INSTALLATION AND MAINTENANCE
Arc Shields-The arc shields and their arc bo:

are essential to the peroismance of the contaw
and these should saways be in place. The fleil
connections leading from the arc horns shot
always be securely fastened to the moving contac
The arc shields Inabc removed by pulling tht
directly foard, owng the =Wtneic blowc
pole-pieces (which act as their fixed supports)
guide them in their sliding ovmenL In replaci
the arc shields care muste taken that the guidi
recesses in tbeir sides loate themselves prop.
an and be *pped firmly by the supporting guid
If a pair of gde. ar foaud to be d

t thy no loner grip theac boa ry, c
the are box and soir4 the guide togetherby equa
lug tkem with the fingars. The arc shields should
pushed bak as far as they will go. until they a
held secrely against the molded base by the spri

Armture and BearIng-The knife-edge beari
requires no maintenance other than the removal
accumulted dirt. Oil should not be used as
hastens the collection of dust.

The magnet pole-face is secured to the core
means of a bolt having a head that project fowwa
into a hole in the armature.. Care ihould be tak
that the part maintain proper alignmcat, '
partieclarly that the bolt-head be accuately cc
tered iu th mature hole. Dirt.vhould not
allowed to accumulate.

OperaiX Coil-When a new operating coil
insta the dentification label should be xaminm
to make certain that the volt ratin1 and the cc
style number are corect for thse.4p cati-

rS.,e F
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Iistaucrior4 La.r"T 15-800-M 020D/20/20-1

WzsTzrWovoz 12T*?L L CO1TROL AIAP-h.T PU

Type M D-C Magnetic Contactor&-Framies 020, 120 and 220

'The steps to be followed in removing the opr-
sting coil vre: (a) remove the are sbields by sliding
them foward, W loosen the two bolts securing
the armatu stop to the underside of the contattor
fra ut the armature atop can be lowered esr
of the two dowel pins which locate It in oti C)
allow the sel trd ss g the
armature. armature stop, tan ad
springs to hang by the the bolt
holding the pole-face to the core of t aagne, d
(e) disconnect the coil leads and slide the co for-
ward until it ui clear of the contactor.

Contact-Oil or other lubricant should not be
-ed on the silva contacts. The Giscolorathn which
results from aring and from exposwse to the atmos-
phere usually is not harmful to their p.
and consequently no fint or dreings nec .

When the cntacts an new they should meet
suffciently in advance of the final aling of the
armature against the magnet pole-face that a gap of

t inch appears betw*e the wider-
side f eah mong contact and the upper edge of
its Ulatag sP as indicated in g. 7. As the
contacts wea. C a uount of this Uvertravel cimin-
isbes. and wvrl at length it deceases to g inch. the
Contacts should be replaced.

A moving contact can be rmoved for replace-
ment by fait d isco o arc hon conection
and its main s t ad rmoving its contact
-ps g. Bash of the osry contact is slotted to
fiailitate roval, and It is nao nly to looeen
the screw antil the dowel the back
of the contact is free Of It l g hole in the
stnuonarty arc horn which the contact
-support.

The contact tap when the contacts are new
should be ff to Ainc, as shown in Pig. 7.

f afte new contacts we iUed, it is found
that the overtrvel and contact gap do not onforn
to the di; ensions iven: first bend the Moving

Iontact straps to usciwe therPer overcraval; then
eise the contact gap Uecessary, bend the

amature stop to scure the pr r tap.
The contact Premsr when the cmtacf are nw

Should be as tudicated In the tale In Fig. 5.

To mesasrc the final contact pressure. clasw t
Contawor eehazicafly and by means l a sprir
scal hooked to a loop of ine wire measure the fort
necesay to separate the cntacts.

If. after new contacts art installed, the pressurt
are not correct, it may be necssary to reblaee tt
contact spring or to adjust the contact overtravt
In the anne described previously.

Pahlure of th magnet to lse the contactor ma
result from an cpen-crwited operatig coil, frn
circuit condition in wrhic the voltag Is excezlwel
low or from tS presence of friction between th
parta. Falu a e tactor to open snay b
caused by fiction or by defective kickout springs.

OPEMUTOG COIS
The more comionly used operating coils ar

listed in the table in Pig. 6.

*M-020.H ! -
Cog WoU -120IM M-220MH

coo cell
We 216. ncl sli O.

-lS 1289407 i32937S
230 128940 1269376
250 560D7 0 .SO4285GO17
ISO - 289377 1289377

* alhft- a ho. 4 .Iwkt Car i.--_

Pig. 06-6yk le Num of Cown cely Used Optating ColM

CItaska TY" Ladd

MO2O.Hand U-220.U 4ta? 9to is

43202-2 sad 31-22043
U220.L sa2d M2.20-H a to 1_I5tois

'Cosaeton ash" I liht Sae an obsha.

Fig. S-Tae of rox Pr~

Pig 7~e~~fl Ct'aayVie Cc! Type m-2204 Coo.taik wit -- mw n C- sd Pou_ _f

WIE1WAL PARTS
Renewal parts ma be obtained farm the nearest

Westinghouse Sale 3.ic B e to d _srb the
part or paita required a we complete -anp~t
guiin onz tecontactor for po.Itiv. idatifictl~. .

- Westmghouse Elctric Corporation
Blls). S. NW YoU,

7uFi b USA. Sea- 533

** TOTAL PAF. 8? **
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CR123C.F.K.L SIZE 1. 2,3j 4 HEATER RESISTANCE
3/22/9-

HEATER P/N

CR123CO.54A
CR123CO.60A
CRI23CO.66A
CR123CO.71A
CR123CO.78A
CR123CO.87A
CR123CO.97A
CRI23CI .09A
CRI23CI .18A
CR123C1.31A
CRI23CI.48A
CRI23C1.63A
CRI23CI .84A
CR128CI.96A
CR123C2.20A

CR123F23.3B
CR123F24.3B
CR123F27.0B
CR.123F30.0B
CR123F32.7B
CR123F35.7B
CR123F39.SB
CR123F43.0B

CR123KI.23A
CR123K .35A
CR123KI.SOA
CRI23KI .65A
CRI23KI .82A
CR123K2.00A
CR123K2.22A
CR123K2.49A
CRI 23K2.77A
CR123K3.01A
CR!23K3.29A
CR123K3.62A
CR! 23K3.98A
CR123K4.38A

CR123LI.74A
CR123L1.93A
CR123L2.1 IA
CR.123L2.32A
CR123L2.55A
CR123L2.82A
CR123L3.10A
CR123L3.43A
CR123L3.80A
CR1231L4.20A
CR!23L4.63A
CR123LS.IOA

OHMS

10.7
9.16
7.4
6.1
5.15
4.12
2.85
2.36
1.97
1.77
1:34
1.1
.915
.759
.626

.0083
.007865
.00638
.00589
.004865
.00442
.00383
.00346

1.64
1.37
1.14
.947
.775
.64
.52
.42
.343
.302
.235
.214
.167
.154

.387

.325

.271

.238

.195

.165
.14
.117
.099
.079
.067
.055

HEATER P/N

CR123C2.39A
CR123C2.68A
CR123C3.01A
CR123C3.26A
CR123C3.56A
CR!23C3.79A
CR123C4.19A
CR!23C4.66A
CR 123CS.26A
CRl23CS.92A
CR123C6.30A
CR123C6.95A
CR123C7.78A
CR123C8.67A
CR123C9.55A

CR123F48.7B
CR123F56.7B
CRI23F61.4B
CR123F65.8B
CR123F71.9B
CR123F77.2B
CR123F84.8B
CR123F91.4B

CR123K4.79A
CR123KS.27A
CR! 23K5.82A
CRt23K6.42A
CR123K7.13A
CR123K7.91A
CRI23KS.75A
CR123K9.63A
CR123K10.SB
CR123K11.4B
CR123K12.5B
CR123K13.6B
CRt23K14.8B

CR123LS.61A
CR123L6.18A
CR123L6.8OA
CR123L7.50A
CR123L8.25A
CR123L9. IOA
CR123LIO.OB
CR123LI 1.18
CR123L12.2B
CRI23L13.5B
CR123L14.7B
CR123L16.SB

OHMS

.518
A28
.355
.294
.25
.113
.098
.084
.065
.054
.047
.041
.037
.0285
.023

.003085

.00231

.002t

.001727

.001521

.001397

.00119

.001105

.119
.103
.085
.064
.058
.051
.042
.035
.028
.024
.021
.017
.015

.047

.042

.034

.028

.025

.021

.0185

.0168

.0132

.011

.0085

.0081

HEATER P/N

CR!23C10.4B
CRt23C1 1.3B
CR123C12.SB
CR123C13.7B
CR123C15.IB
CR123C16.3B
CR123C18.0B
CR123C19.8B
CR123C21.4B
CR123C22.8B
CR123C25.0B
CR!23C27.3B
CRI23C30.3B
CR123C33.OB

CR123FI04C
CRI23FI14C
CRI23FI18C
CRI23F133C
CRI23F149C
CR123F16IC
CR123F174C

CR123K16.3B
CR123K17.8B
CRI23K19.4B
CR123K21.3B
CR!23K23.6B
CR123K26.0B
CR123K28.8B
CR123K32-0B
CR123K35.2B
CR123K38.7B
CR123K42.SB
CR123K46.8b
CR123KS1.5B

CR123L18.lB
CRI23L!9.9B
CR123L22.OB
CR123L24.1B
CR123L26.5B
CR123L29.3B
CR123L32.2B
CR123L35.2B
CR123L39.OB
CR123L42.6B
CR123L46.4B
CR123L52.0B

OHMS

.02

.0175

.015

.0141

.0122

.0106

.0086

.00734

.0062

.0057
.00485
.00436
.00427
.00336

.000949

.000821

.00074

.000554

.00494

.00043

.000376

.013

.00887

.00815

.0072

.006

.005

.00445

.00302
.00248
.00234
.0023
.00205
.00185

.0072
.0065
.0053
.0043
.0035
.0031
.0026
.0025
.0023
.0021
.0018
.0016

MUR 23 '93 12:06 GE NSCCHARLOTTE t P.



JAF-CALC-02610 Rev 2

JL.L-25-1597 15:54

Appendix 8 Page 91 of 190

ALLEN-BRADLEY CO. 315 4W3 5982 P.0

a a A I S I A I I I a

A

a

c

U- l- t

KAmg VgAEW ISTAM"t VALV( TAME

MAA ART NmIu"& -NOMINAL.

kuuwKu __ _ _ __ _ _ __ _ _ Z_ _ __ _ _ ( 7
_4 X-2901 6.7. 39 42.2

. Om - 33-0dt0-t 31.2 33 5 35.

1Wn X-429102 36.0 28.0 30.0

t__ 40S3-0Od-02 zI.S 23 .

nut x-23tlt|s c
"Nix_____ X ZO 1.1i.8 ~z.

- . li _ oe1a-toos- ,JJ.,... 15 S.8 _________

Mt I-220 t2 . t I-_ . ____1___

oil '9@3O4 .00 9.0 V3.O
DIX ? 3-002-01 . 00 .. 5 _

all 4.3j@*)3.212

XA 220 Z.'2 _.82 3.02

2 . . -3.47

1-42150 1.77 I.0 2.03

U? x*4291 143 Z 53 t.65

M4S Z4____ 0.70 .2__ _'_

nm.!ilunrurrs"!-21 .. L .. 0.7058?O-1 O. o 58 A4

0

a

I

-
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I - -3 1 3 . I s IIt * 7 r- .

TYPE V"#
"II IIJST £S$ ISTANCE MW TA,£A

a

C

I

D

PAR T r XIvW NON I NAL _ ___

usz42917 - 0.30 0.40 _ .430
-Xx291, 0.321 0 4 0.369

*is o091 o*270 0.310

N16 -- 4920 0.12t 0.240 _.2S7

-- 7x-iZ1 0.IM 0.200 0.214

ul$ 1 0.155 o.1 67 0.17

wig 1-a232 0.130 0.140 c.

NBC 1-92248 _ O. _ _s

lt x-4)2SS 0.0 _ 0.102 ___O._109

. 1-42926 0.079 0.085 0.0g'

rG1l .ob o.0 o.0711 -42927 0.071 0.02

IZ 5-42925 0.056 0.060 0.044

2 O-422- _ I. 0.-051 o.5

ff24 3-93 e00o eo . o o.o46
12- 1-43331 0.3OW 0.036 0.03,

Nil 1-Ii2233 0.0340 0.036 0.031
2 5-429)23 0.0240 0.030 0.032

u3O x.42g34 : 0o.0195 o0.0210 0.O22S

MIT I-42S .03 0.0175 0.0'S?

_13 -- -934 0.0144 0 .015 2 0*

53) >1-433 -0.0113 - .o32 0o.o1s

_ 34 10201 2.2 - 0.0109 0.u 1

11

*'s x42939 0.0057 n AnQJ U.U191
__ _ _ .1 , -
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ALLEN-BRADLEY CO. 315 463 5882 P.03

L2 - 3 .I A 1 1 I I t L I
IL

WATIA gugqT RU5ISTAMCCZW VUS TKEA

a6

c

CA_ Hr par W II Rom IMAL

U)' I.4*940 @.W074 0120.00*

*33?14S' 7 0.0071 0.007%
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71 DC- 62 2350/- J0E

DRESSR - RAND
STIhX TVS!NE DOSIcXO

_T?22MV=-XfM

37 Coats Street
Wellsville, NY, 14895
Phone 716-596-3631

- Receiving lAx No. 315-349-6573
Ph. No. 315-349-6964

PAX No. 716-596-37S3
Date: 9/22/97

Page . of l

TO:
Company-
Site:

Bob Sandy
NYPA
Fitzpatrick

-From: Ed Grandusln
Frum: lear ; t Engineer

Copy:R. Kling

SUBJECTt Skinner Valve model L2 LE 5150 p/n 890086A06

TEXT: The current Skinner model nmnber for this Valve is
732129N52NOONOC111C6. This model was Seismically and
Enviromentally qualified to IEEE 321-1974 and 344-1987 to the
same requirements as the original model. It was functionally
tested under degraded voltage of 96 VDC.

A

6t :s'9 46 . ea I TOO-d TSS-1 088-s nr~ auuawLs oa- '69ZE96S9TL

* s
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JAM A. aP IAIU&M4KNU tlR PLANT
COMPONShea NO.

8bec No. 1 atI

FOXORO NUEAM C 200 MaL¶T POWRT 8UMP

Pnak Dr: Fmoc Cmpay Date 3/11S53

09=ft _ _
Mark at Rm No. 161I/&IA 6 ?/S4-20C, 16-1_P/8-2M

Serv.m or uPo Temp. Mm SY. ]Pw SWp

QA c.m

Seismi clan

aI A RUM 27 A MAW Rem)

Nosul aq rd) Sonre 1=0 Ac 5S)zST Pb

Akmat.Sou (Nwila) WV de (Basy ak-Wp) (04-140 do)

Otpus USV dc, - USV dc, 2UV ac
S~~. S P2u

AlUm OutpOt Louh of at Power4 Modile Faihu

Bs Mod No.

Ouffioatom Code CS-NISRC
DoOuSC= Reos OOAAAZ QOAAAMO6

QOAAAV ad Cotficaft ci Cofmanm wft
doaw laBzd4blo. Doentlo of th

____________________ ahilfif of fth "ssm*l ad Its camponamt parts

D dloy Thw C= Week) ARO

RemarAdlw Seeuchmet 1kr ercbl paumates in do Ra:ry Room and Ams&mm 2
for Boo repom ,pen

The reuirmat of 1Cet. CFRSA9, 10IO Appe&s A & B. AI
N45±2-1978, SP 323-163, I 3$44-1. 98 381-97, MMt 420-1L2, E
62Z7-I and 1986 ae applmble to this cqulpmvL

To be lazafld by Mod. No. ?1419-1S&

. - -l '

5By;> By6>^ Dy
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- 119�2

C O V E R

FAX
S H E E T

To:
Fax #:
Subject:
Date:
Pages:

Alea Barton/J.F. FItzpatrick
1-31S-349-6981
ESSB Information
April 29,1997
3, IncludIng this cover sheet.

COMMENTS:

I have enclosed the printed Infonnation on the ESSB. You will note on Page 2, the Electrical
Power Input, which Is terminals 19 and 20, gives you the power Input of the voltage. The low
voltage Is on the left and the high voltage Is on the right.

I think that this is what you were looking for.

.4

From the desk at...

Angeline Baznore
Sales CorrespondenVRGA Coordinator

Syncto-Start Products. Inc.
6250 W. Howard Street

Niles, IL 60714

847-987-7730
Fax: 847.987.7832
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ESSB
The model ESS8 Electronic Speed
Switch has many years of proven
service. It Is engineered to provide a
wide variety of features and options
Including up to four switch points,
adjustable reset, a selectilon of voltage
Inoiuts and tachometer output. i - . . '

. a, .. ,

I... .O:.". :.':

S--�*V;;.. . .

T-7.7--' 1: .1
4-1 -' 1:. '�
;�t. : .-.

Features/Options
* Adjustable Switch Point-

* Sealed NEMA 4 Enclosure

* Transient and Reverse PiIarity Protection

* Precise Repetitive Speed Switch PointW

* Automatic, Manual or Hemote Manual Reset

* Power Loco Protection

* U.. Outout for Model .30 Thch (1. ma)

* 40 VDC; 64 VDC; 100-140 VDC; or 100.
130 VAC Power

* Broken Signal Lea4 Protection

* Standard or Reverse Relay Logic

* Lockwlre Seal

* ViLrukms IslaOtion Kit

* Condult Cover

01"B

. ,r OY .

FW in VW USA ,' O Q * iwoztapt Producl. I LALO 22 ov A '04 M
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ESSB

Speciflcations

Eectrical
. Power Input- 1' I / O

840 VYC
64 VOc
100-140 VDC

100-13OVAC
* Reverse Polarity Pratction

1000 VDC
* Maximum Current 12 Volt 24 Volt

(2 ch.840 VDC)
Operating 200 ma 220 me
Standby 60 ma 60 ma

* Signal Input
Minimum- .2 VRMS
Impedanc-2K OHMS

* Relay Contact Ratings
200 ma 220 ma
5u me 60 ma
Resistive Loa-0.1 1 10 urps 28 VOC
Inductive Load- 0.1 W 8 anips 28 VOC

* Overapeed Rovpons. Time
100 Milliseconds Typical

* SetpQvint Roast
Automstio-80% to 00% of Setpolint
Adjustablo-(Variabl Automatic)
50% to 98% of Setpoint

* Setpoint Stablity
0.8% over voltage range an 0.01% per *F Typical

Mechinlcal
* Operating Tempature

-40-C to t8* C (-40F to *1850F)
* Vibratlon

4g's 9 to 200 liz
* Shock

4 Fot Drop Test
* Cse

NEMA 4 HNgh Irnpaet Molded Enclosisr
* Weigt

4.5 lb. (2 kg.)

51fluthi ol
ESSB ' ~

l.Completo the foilowIng modal descrlptions.

I_ Conduit Cover OptonL- Tochometor Model 30
Option

A Automatic ARpet
M Manual Reset on On

Swh Point
It Rnmote Manual leset
.L. 2, 3 or 4 SwIft Points

$wlith Modal
pectronic Speed Sitch

2. Gve power supply voltage
3-For each twitch polnt speoeiw f.t And ret

frequencr
11 ) Hertz and Mnreasing or Cecreasing
tpood direction.
(2) S&ndard or reverse relay logic
(See Page S).
(3) Optional special reaet differential
acousmnhnt
(4) Optional hrnlan signal lead protecton.

4.Optional tachoeter (Modol 30).
(I ) Specify scale arid rated speeo.

G.Aestsordes:
CQtxult Cowr.
Vlbration Isolator.

synerdo-Stan prodctsi. Inc. 3SuakUtay uf W~wwun Vu..lio,,Is. Im~.

825 West lNOWed SM"Ie. 1Nibs, IL 60714 USA Taeleone: Walm/vcf fvo FA 0 T

Swichro.tart Produmt Ewome Llmlwd
71 Vk~vlg 1Ra, Awnpas MMl Weat SussXAMI ftL6 I.. Englan Tela8hone: (44) 01444.872836 FAX- (44) 01444.239225

A
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JIN-263-2000(F1) 13:13 SYNCHJO START (FAX)847 W 14132 P. 0/1

Post-Ir Fax Note 7571 3Cl";60

ICcJ~eVL fCo.

Pnn tJfw le-~T' I.%y
/FatLOxFm A /76Ž~

/ rZ L ~V7 y 72 7?. "5Y
V D C. et'a7Z4#-'~5 CZE-D --. -~C~ '

itr 'e l?3 c /2 O

Pro~ucSyn tnc- 2 -. - -.- --I-c.

I20 O~tHwaro Sirset

N~OC. MhIMcI 50714-4,33 f.
*f~ruIno agy USA -**.-*---

CAClI C. Mahancy 67977~
S~flor Eoc~on~c En1r~cr f4719&7-7832 Fa.

z tV z Z -yn . 7 '- S (4:&'E. DA 5
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#ziwe A1,g69g - o2s~

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Doietation of T*122hone Discussion

JAF-CAl& E-ELC

24/0, Tl: / 3 ODFI~CAT!ON NO.: 02W ¶ 02SD

SV8J CT: 'sfWrew ., ?3Ar3 55-A - ,rc
.

RiWBs: mw9j -425, E5 g II C, E'sK- iIA gm,! /A B-IB ESK-1 I IBS

-PARYCr1a S: Aemj mexIKS
- ztell mquoy-.

RGANI ZATION

-E,#rjwAy ovcL# Ei-A r~ r
-SJrCR0 P &A.4 SA

e9AY'i) A- 7 -7 e7 0

DISCUSSION: Cocnt IflAO or sV>ci0.smer tmnmeorv mAr
17/e £ SSA - 4u4T EA4FereVQA1 SMOO JtU Ii WLU MAICROA
PAXWP6A'LY uS/Ti A 4AIlf,*M Ilbur Vtrg$e &C '20DC, ?,rL.
Pid7sP) iiJn~rt 77ar ThI• aA5 S ??A pROVgA V/4 AC4fPK

1~377N(,. iI Peer. (imo L IND w n1ey 90Wy P0 AI

.1.

AAR-8Cr ISJ L C

AGREEXENTh/ci('38

Prepared By:

Title.:

Reviewer:

Title:

/Aklv hlft
e'Odw 3 W / A?

.& h"
CE<2c-,cTL~~ '2EV6o E14C.-ifel

Date: ,?- II Z

Date: i///CIZ

Distribution:
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NEW YORK POWER
AUTHORITY

JAMES A. F Z-PaTRT-CK NJCLEAR POWER. PLANT
Documentation of Telephone Discussion

TSSO-1

Fi gu I

SUBJECT:
-Lt-. rT2 : I I ,l C /IVM -MODIFc-s NTO . - i4

- -

f ,2,i:ctP Loi -% 4 r'scic-k FC2 iZ %' q A t r -,,!T At lZ

REFERENCES:

NAME CRGAN- A :oNZ

PARTICIP ANTS:

L,4. LG tq -4AM Wt1. Ii-rE l - A cT I (k4=
\ ZAKC, a A Ke NYP.k

COm,Ntr=:X-1Ts - q3 t~oQ- I A, 6 C. sSU1L'- RY O0
;SCUSSION:

D4. 3 Jo(' -`K|t

UJIle- iTE I0 1<-

a s T b t'o,\ 5 fo 4 b> -4T

P tcv up S 7.\2O -5 VC P

bpzok ("T !TSD F- 10 - 3O JDC
(E- acc g

AGREEMENTS/COMM I ITMENTS:

Prepared By:

Title:

Reviewer:

_ _ _ _ _ _ _ _ _ _ _ _ -_ D at e :

Maint Engr.

Date
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P. CFiAX NO. 7175696372

SD~

-� �o � - -� " ":1... , 11� ,:-.- 'f, . ."
- - 6-A- . - --"! li,�"*," I I* r -1M tV-W -�Wllkl I/1, --- -, U Clayton'#,& IM t, _V-02t-

TO: P,
-l-II COMPANY:

. .

FAX #:

FROM: F6 b A VflsCos.
-

.

PHONE: (71

DATE: Jul

SUBJECT: j
TOTAL PAGES:

17) 581-10P00,ext. 287

_e 30, 2000

4-t orme 'ec-

I -_ v-(including cover sheet)

-7&L I 0-,Jeo ({D / 3 D

a4- (w vOcWI l a-'-'r15

.1, te V 1

,A!; 86 Lk

Qtr f-V ow
V

l 5ect 5c) t 4r Sece 5-/

C.L ste A At
59o A-e A6W

C, yc (e

p aL4e( CA bt&Su P a

Ae- V ( 6 LI.)

PHONE: 717-581.1000 
FAX: 717-569-6372

1811 Rohrerstown Road. Lancaster, PA 17601
PHONE: 717-581.1000 FAX,: 7 17-569"372
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PROCUNCHENT DOCUMENT TECIlNICAL REVIE St Ry Page 1. of 5

PARS 1 - PROCUREMENT REQUIREMENTS

Review No. PE-01-019

Revision No. 1

A. GENERAL

I. Material Requisition (DTO) or Purchase Order No.: N/A

2. Material Number 14525 QA Category: I

3. Upgrade from Inventory: Current Material No. N/A P.O. No. N/A

New Material No. N/A

4. Stock No.(s) 14525

5. Complete Material Description. - POWER SUPPLY, INPUT: 120 - 330 VDC, OUTPUT: 48,DC,
158A WAMTS. -10 DEG C TO + 60 DEG C . LAMBDA P/N JWS-150-48/A. OUALIFIED PER
IEEE-323-1974 AND IEEE-344-1975. JAF SEISMIC RESPONSE SPECTRA (FLOOR)
CURVES WILL BE PROVIDED. SEE VENDOR LITERATURE: POWER SUPPLY IS TO BE
SHAKEN IN MOUNTING 'A' (STANDARD MOUNTING) USING MOUNTING BRACKET
(L-DIN100/1S0) AND 12 INCH LONG DIN RAIL (SPC 10578). UNDERVOLTAGE TESTING AT
85VDC AT FULL LOAD IS REOUIRED. TRENTEC TO PROVIDE: OUALIFIED POWER SUPPLY
WITH ACCESSORIES ( DIN RAIL. MOUNTING BRACKET AND MOUNTING HARDWARE).
DIN RAILS ARE TO BE PROVIDED UNCUT TO ACCOMMODATE NUMBER OF POWER
SUPPLIES ORDERED (ASSUME 12 INCHES FOR EACH POWER SUPPLY). MOUNTING
HARDWARE WILL CONSIST OF THREE (3) M4 X 0.7 SCREWS WITH LOCK WASHERS
AND THREE (3) #10-24 UNC-2B x 0.5 INCH LONG DIN RAIL MOUNTING SCREWS FOR EACH
POWER SUPPLY (2 WILL BE USED FOR TESTING). ALL SCREWS WILL BE SLOTTED HEAD.

- 6. End Use Component ID No. 13TU-3-12 AND 23TU -3-12, 93P/S-A THRU D

7. Environmental Qualification Requirements Apply (IOCFRS0.49, Reference AP-16.04)
Harsh Environment YES/NO

8. Seismic Design Requirements Apply YES/NO

B. APPLICABLE SPECIFICATIONS AND DESIGN REOUIEMENTS

I. JAF Plant Specification (AP, APO, JAF Procurement Specification, etc.):
N/A

2. ModificationNo.(ifapplicable): JE-01-013,JE-00- 15(REV. I)

3. Controlled Plant Design Drawing (include revision): 1.61 SERIES & 1.61 SERIES

4. Controlled Technical Manual (include revision): L045-0144 REV. 0 (L09) & L045-142 REV.2

5. Request for Engineering Services Submitted: WR/PID No. YESINA

AP-15. 03 PREPARATION AN REVIEW OF ATTACHMiENT 1
Rev. No. 2 PROCREMENT DOCUMENTS* Page 49 of 70
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JAMS A. FITZPATRICK NUCLEAR POWER PLANT
Doimeztation of T*10hone Dixgussion

DLIE $/6 eDU T: / 00 MODIFICATION NO.:

SUBJECT: OZ-3 V/v- K6 e 6 t o. ,r• z' AVVA ' &,AOfr M
,secs r, e/v o e,

REFERENCES: MAO -1014 6 A.or -O.M7A
-- - - - - - - on - - - - - --- S. V - --

NAME

PARTICIPANTS: ( Y4'A/ /InWIM
b4mLe osL
pAV W09&

ORGANI ZATION

atusI 34e-C e

&21) 2CI- 9MX I Y 36~

SUMMARY OF
DISCUSSION: iAf$62 "IF If MC il/pau bkn4$ 1Idr ? weMd,
dawi4 AMF , Mhemlllf ifee 610e& 6j-c 41,5Kdbl mvm6NIme'z'tV (eq.y

AVPAeAoxu 76-- JAMOVA AR I rotr bt~iz4 /.ior stnAfriM) /,rf
M=,O6iA lb 1W PA&6V6 &'PiA'e AA/S 0. IAt/ :
WIM MAI) 1AIM407a mr rxr mzozdz/,-zY &1z~fi '~ze 7/ vI I

VMANN10 AD ME &OM11f WZ f -., d

14

A RE m ENTS /cOma mmRN s: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-7 4 -

Prepared By:

Title: 2 -.g &Jr

Reviewer: -F

Title: / 3=
0/7

Date: 4/l/D

Date: ____f____

i a+t-v- hid- i nn s

... W,
11 a�-
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT
DoCUMPntatiOn Of TRIRDUOn- DiucusSIon

DATE: L26 2 TIME: _/°909 MODIFICATION NO.: A/W

SUBJECT: Aq i 02.g-k643( ( J, A77s
a-o * - a e-sW

REFERENCES: 60 80 -0/6C

PARTICIPANTS:
(en4 4 W/rv

ORGANU2ATION

14 /L A

N05§-G 1IV30 i
e,.

(tP==-A n.I,

SUW1ARY 0O eu,'
DISCUSSION:. A m 6F w

AGREEMENTA CONIMnTS: A ./A

5-

7 f J

Prepared

Title:

Reviewer:

Title:

BY: E s

Ae eIf~-kl d4f4
Ac#y C/-L

Date: 3 O

Date: -%3/i21/

Distribution:
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Barton, Alex

From: Brad Abernathy [Brad.Abemathy@kmtc.coml
tent: Tuesday, June 27,2000 1:38 PM

No: Alex.Bartonenypa.gov
Subject: Re: FLASH

Mr. Barton,

I apologize for the delay in getting this response to you.

I have researched the original file (Bruce GM Diesel A-940) and files for similar machines and have been unable to locat
information relating to minimum field flashing voltage.

We cart state with assurance that your machine will satisfactorily operate with a field flashing voltage as low as 90 VDC.
This is the lower battery voltage range for which all EP machines provided by us were designed to operate.

I regret that I am unable to provided to you a specific number representing the minimum field flashing voltage.

Sincerely,

J. B. Abernathy

>>> "Barton, Alex" <Alex.Bartonenypa.qov> 06123100 01:35PM >>>
For Sync Generator L-10823 I need a minimum Flushing Voltage

Thanks
Alex Barton
JAF
315-349-6622

_
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LET TO IOAT 5V.

00 NOT SCALE ALL DIMENSIONS ARE tM tNCtIS tOUIRANCI UtttSS
e, u a, e 4 .j-/, f..#tYY,,, + _, Art A9G L /-

BASLER ELECTRIC CU. srf
"IGsHIAND ILlINOISI A

DRAWl"G MO.

zO3 4 5 <Z I I
Ni V



JAF-CALC-02610 Rev 2
NME Cross Reference

Appendix 8 Page 113 of 190
Page 1 of I

NTE Semiconductor Cross Reference

Manufacturer Part No.
NTE Part No.
Data Sheets
Manufacturer Notes:
Date Updated:

IN3296
NTE6162

12/12/01
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ELECTRONICS. INC.
44 FARRAND STREEr
ELOOMIED, NJ 07003
(973)748-5089

NTE6154t hru NTE6165
Silicon Industrial Rectifleri 50A mp,

General Purpose

Description;
The NTE6154 through NTE6165 power rectifiers are stud mounted DOB type packages. Because
the silicon junction is carefully fitted within a glass-to-metal hermetically sealed case, reliableo pera-
Uon is assured even with extreme humidity and under other severe environmental conditions.
These power rectifiers are ideal for a broad range of commercial uses including power supplies, ultra-
sonic systems, Inverters, welders, emergency generators, batterych argers, DCmo tors,a nd motor
controls.

Featumes:
* Standard D08 Type Package
* Avallabe in Standard (Cathode to Case) and Reverse (Anode to Case) Polarity
* Recommended Stud Mounting Torque: 120in. Ibs. Lubricated.

Electrical Rafings:
Peak Reverse Voltage, PRV

NTIE6154, NTE615 ........................................................ 400V
NTE6156, NTE6157* ............................. 600V
NTE618, NTE6159* ............. OOO
.NTE6162, NTE6163* ............ ; .;.1400V
NTE6164, NTE616s5 ........... 1600V

Maximum ForwardCu rrent SinglePha se Half Wave (Tc =+1 250C), 1 . 150A
Maximum Surge Current, Single Cycle, IFSM .......... 2100A
Maximum Forward Voltage Drop (rT=+ 25@C, IO =2 OOA), VF ........................... f. 1 W.
Maximum Reverse Current (FCA@ +150*C), IR ...................................... ; 5mA
Maximuml 2t for Fusing (lesst han8 ms) ....................................... 18200A2 Sec
Reverse Powerfo r Bulk Available ......................................... 1.0Joules
Storage Temperature Range, TsV .......................................... 65 to +2000C
OperatingTemperature Range. Topr ......................................... . 65° to +1900C
Maximum Thermal Impedance (Junction-to-Case) .......................... 0.351CAWMa x

* Indicates Anode to Case polarity
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July 29, 1997
PMQ 97-010

To: Tom Anderson, NYPA Senior Electrical Design Engineer

From: Paul Quinn, GE Site Services

Subject Request for Rated Inrush Current for several GE Motors

Alex Barton of your organization made two requests for the "Rated Inrush Current" for several
GE motors earlier ihis month. These motors were supplied by GE either as a part of the nuclear
steam supply or turbine/generator & auxiliaries packages. I contacted both GE Nuclear Energy
(GE-NE) and GE Power Systems (GE-PS) for response to these requestse.

Both GE-NE and GE-PS advise that as a general "rule of thumb" for all motors the Maximum
Inrush Current is five (5) times the Rated Full Load Current on the motor's nameplate. Typically
there is no "Rated Inrush Current" or Maximum Inrush Current determined by either design or
testing for any GE motors.

As the Inrush Current of a specific motor is not only effected by the driven component design
and its system design, but also by the way it is being operated and site specific operating
conditions, GE can not provide unique Inrush Currents for any of these motors.

GE-PS specifically recommends testing of their supplied motors to determine Inrush Currents
referencing GE Turbine Information Letter (TIL) No. 914.2 (which can be obtained from ORG
or Mike Tallet of Maintenance). GE-NE agrees that testing of the specific motors is the most
appropriate way to determine the unique Inrush Currt for the FitzPatrick operating conditions.

Cc: T. Savory, A. Barton,6Hiajos
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W Facsimile Message Pg I ot f

Tf I X Company or Coaponent F tocaton

Date Sent ^qy

RO Fa it Compan or Component L

SUBJ E C
SUBJECT twyig, ,,40z~LikO<

;.Aiiq' JA 03 A 1Q-
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1ZOSiFWl,
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A. .ALup.

aidee a' w4 ~4U AUII '46

--
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3 _ I Gt- _ J._

-31P-_2A 31 P- B
.

n. SI n -. -IsSb At _n _h _-._c :_
.- .; i . -

£~n1 VV 4 i.~ h (wA CI I
r7-- Ff I 11 ' 1 I_ 0, t r- -- O %.I iW ._ ,_- - .V YS

1;L1D -Sejs N 1:3S 1 z$ .5C -c

AfvAe E v b 55 -20

_.MA 1k I4n zG _ AMtin C.

. S. .-

*~& v *- _ - -- l.

(Y~oz ___ _ __ _ _

_ _ __-._ ___ (. P -'7 S)_

31P-7A(M) & 31P-7B(M) Walkdown Data

*. ,i 1 . Electric Motor Data Sheet

System/Component Noi 31 P- 78 5
Equipment Description: "B" RX FEED PUMP TURBINE EMERS OIL PUMP
Building: TB . Elevation: 256-0. Column: 18.7 . Line: Z

GA:
.

Manufacturer: GENERAL ELECTRIC . Model No. CD 256 AY
Serial No. 5 CD 256 E 1050 0
Horsepower: 7.5 . Service Factors . Timi
Voltage: 125 . Phases: . Cycless . RI
Full Load Amps: 58 . Locked Rotor Amps
Frame: 256A . Type: .. Code: .
Insulation Class: B . Enclosure: TEFC.
Max. Ambient Tempt 40 . Max. Temp. Rise:
Drive End Bearing: . Opp Drive End Beat
Remarks:

a Rating/Duty:
3M * 3500 0

ring:.

Verified by: Jim Kile .0 'Verified on: 09/11/85.
Revision No:
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FOR REFERENCE ONLY
SYSTEM/COMPONENT: 1m P 7 n )

LECTRIC MOTOR DATA

COMPONENT NUMBER ICOMONENT NAME

4 i_ ^ S tb /wr O C ° ; / A9F

MANUFACTUCE MCC MCC LOCATION _C____L__A__ON ESK SE FE

HP TYPE BREAKER SIZE ISTARTER SIZE STARTER MO.CLRDO. .MOTOR MODEL NO.
I~f IfJ6 i /Gf &.217 _ _ _ _ r 07 A)Z. 5, e2!re . Yo o_

VOLTAGE PASE ISERIAL UMBER ODE HERTZ |SERVICE FACTOR

L, 'e I - I rd- - / - 9rv` IX a ch I
ARM AMPS FIELD AMPS DUTY FRAME AMPS IFULL LOAD) RPM TEMPERATURE RISE

I I t 00 44 134,p, 1 /VC
INSULATION CLASS OVERLOAD RELAY NO. |HEATER NO. HEATER AMPS

F 6 8 t}t / ______

DRIVE END BEARING STOCK NO. LOCATION

OPPOSITE END BEARING - STOCK NO. LOCATION

REMARKS: .

DATE WRED BRIEF DESCRIPTION OF JOB W DATE WRED * BRIEF DESCRIPTION OF JOB

L,_ _____I

I
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. .3 4

. .. . . _ ............ _________

.Ab~~~ .p.B . . .. _. . .

B Y _ ad ..... . ......... . ., . .. .

,A1SA &/A a- S ..

94P-2(M) Walkdown Data
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COMP. # I 2

ELECTRIC MOTOR DATA

COMP. NO. COMP. NAME

MANUFACTURER MCC MC LOCATIO COMP LOCATI N ESK I SE

GA .. I u0 II&
H.P. TYPE BKR. SIZE I STARTE SIZE Starter Model #1 Motor Model 1

_____ 3i,& 5v' 5CD3It(E 73S
VOLTAGE PHASE SERIAL NUMBER . DESIGN CODE HERTZ

L& _/-t4- 930 I N IA{
SERV. FACTOR DUTY FRAME . F.L. RPM I TEMP. RISE

INSUL. CLASS OVERLOAD RELAY # HEATER Hi HEATER AMPS.

r U~Ma~f 71.9~
ARM AMPS. FIELD AMPS. ,

DRIV ENDj E N STOCK 17 JO
DRIVE END BEARING STOCK L OCATIO)N

OPPOSITE END BEARING STOCK-# LOCATION

REMARKS: 1<-0 o ro 0: 0,- ' -, >G<9 -

DATE WRED BRIEF DESCRIPTION OF JOB DATE WRED 1 BRIEF DESCRIPTION OF JOB

__7 -

<X~t w&3 c4 maior on3

ft4%, - r4/ = Z r im Jc



JAF-CALC-02610 Rev 2 Appendix 8 Page 121 of 190
SYSTEM / -le
COMP. # , ,

ELECTRIC MOTOR DATA

COMP. NO. COMP. NAME

MANUFACTURER MCC MCC LOCATION COMP LOCATION SK E FE

.*Ie¢^t - -z R . M s R { , Y6Pf
H.P. TYPE BKR. SIZE STARTER SIZE starter Model f Motor Model #

VOLTAGE PHASE SERIAL NUMBER DESIGN I CODE I HERTZ

BC ( L-- - 33 . I I
SERV. FACTOR DUTY FRAME AMP. (F.L.) RPM TEMP. RISE

a vv- -1 . 7 6_
INSUL. CLASS I OVERLOAD RELAY # HEATER # _ HEATER AMIS.

ARM AMPS. FIELb AMPS.

.4 1 _ __ . . _ _ _-

DRIVE END BEARING STOCK n LOCATION

OPPOSITE END BEARING STOCK # LOCATION

REMARKS:

DATE WRED - BRIEF DESCRIPTION OF JOB DATE 1RED II BRIEF DESCRIPTION OF JOB

ig 72-oo cWb ~ S _

, -

- -

I FOR REERENCE ONLY .
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uW YORX POWER AUTHORXTY
NCLEAR ENGINEERING & DESIGN SECTION

TELEPHONE DISCUSSION-DOCUMENTATION FORM

CALL DATE. (1 /9zO STIM OUTKOINC
I INCOMING

BETWEEN 44gj I ~j a.5 .OE THE AUTHORITY_ _ _

AND 1I~l 4i-i pz o0r eiAWM2 ",()Trip 6,-

Almn Ar. _ _

REFERENCE(ALD-

SUBJECT 14/4P

74s -21c ( IL )
_2 115 (rJ-At

Pr7,ij T P= or

a

- U r-m C7
. d , - - - . - . , - - - . , -

DISCUSSION/ACTIONs

LIZ= .4 M 10tr,7Jc BR; : A.- 5 3LA-4, 5 6, 4,
Kr IfU L& ry-i-,l4?Ua!4, c.AJ A.,-- c . r -t

VEQ) mv-51 -4 _ - L A-

7ri =TS P'al 4: (7 IVb-c -
FlA.S4 L , l 4OA
q7TR1ALlt-% C-i-i2ELJA 6SrS A-u AK)

"%V�

DISTRIBUTION:

NUC GEm FILIS o0.

MOD ILE NO.
I -

DAT
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NEW YORK PWER AUThORITY
NUCLEAR ENGINEERING & DESIGN ETrON

TELEPHONE DISCUSSION DOCUMENTATION FORM

CALL DATE. -2 |

BETWEEN 'J kEL .cd

TIME 2 2'oUToGONG
I INCOMING, G

.OE THE AUTHORITY

AND or P 7JA&Ac.f
-

Awn 0r

"VoVuV" 2 21 '.) ,- 77rrf ( 4 i0- '4 j EL. )

SUBJECT TYL Lfre-2 Tw7:Tk

DISCUSSION/ACTIONI:

IL'IrY_._' 14s Q2uPT-4R _4D

'~~ W Ur Y ; O, &4A tf eA

q P. t A' ZAC1c VCP KITE 1r r ~ A
41U; L2374T1-Aiti 23OunI- 19 -Tr

I 2ryp V -I IIA MAie Pi (urePP_ T:
PbA ; tr A SMETICA ArluD;,AAP )" I

AL PajALVCr Dr rc APl ltI
A <._ mzrk'rQErL= kf -i - /m

3b4b rLA: o5ui,_

DISTRIBUTION:

NUC GEN T-LES NO., -

mOD FILE NO.

5 ~~
;7;IGK

. f

,@e ZAL
-/ VAT9

- -�
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TSSO-1
Figure 2

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Doumentation of Telphon. Dlicuussin

DA=T: 10/11/96 TMCA: 1315

8UBJZCT: Reliance Motor Model #502674-JW

XoDWPCATXON NO.: N 1A

REFERENCZS: PEDR for 93P-4A. B. C. D Motors

ORGANIZATfON

PARTICIPANTS: Ben Carlson
.Jeff Wallent

FitzPatrick
Reliance Electric
(315)446-0946

.

SU8OARY OF
DISCUSSION: It Ms asked. what mm gtartinc voltaae would be for

subsect motor. Jeff stated that with this type of DC motor. there is no

minimum voltaae. The motor will run with basically any voltaae av'lied as
.i 1 e-npr na t*^w-n-g 4 m 4vt mr kn t h i jnrft vn %m^qp r W4 1 1 -rsvv I"*# ml ffwoV.-

. .

J SU& g~ t.~,,y iu> w D m l~Sl{ X 4& I-. S 4-BSZ h~s ZIa4-Vm _ - -- w0 Ls. ,m -. L eL WC -o~u p *~p -a.

14

--

,GPZZMIST/BIEIITMTS: None

IBen C~avrl an lL_Prepared By:

Title:

Reviewer:

Title:

Lead Svytems Enadiner I
Date: 10/11I96

Date: 1QI11219_

Actina Tech ;ervices Manaer .

-.stribution: (other than participants) J. Stead T. Powers

T

T. Anderse:
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SYSTE#M Z
COm. # -J

ELECTRIC MOTOR DATA

COHP. NO. COMP. NAM6A~z-A XMD 7ED9L

MANUFACTUER i MCC MCC LOCATION COMP LOCATIO ESI SE FE

OMCC-~g 21 , Co t 4VA&S I/CB ib
R.P. TE STARTER Stareer Model #I Motor Model #

VOLTAGE PEAS R DESIGN CODE HERTZ

SERV. FACTOR DUTY FRAFE I AMP. (F.L. ) RPM TEMP. RISE

| 3. 3YSo 54E'C,
INSUL. CLASS I OVERLOAD RELAY # B NEATER # ' ETER A-,S.

19 A . c/

ARM AMPS. FIELD AMPS. ' C 412 A

DRIVE END BEARING L STOCZ # LOCATION

OPPOSITE END BEARING STOC LOCATION

REMARKS:

V*Veo 65cQLe (7 ,c 83 #7 - 1 o o -'7 G7 i

_at f -F-r- . ,r

RDIND DATA:

MISC. INFORM&TTON: -

.- _

FOR REFERENCE ONLY
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POWER AUTHORITY OF THE STATE OF NEW YORK

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

SYSVem: 23

Comp: P-141
-SPAr

ELECTRIC MOTOR DATA (1C 50 HP)

Comp. No. Comp. Name

23P-141 HPCI Gland Seal Exhaust Condensate Pump Motor

Manufacturer 6!rt Date Rcvd. Comp. Location

Baldor C 6 9-3-80 E. Crescent El. 227'

H.P. Type Model No.
4 Lead Compensated _

1.3 Shunt I oto
Voltage Phase Serial No. . Order No.

"125 VDC . 880

Hz: Serv. Factor Duty Frame

DC 1.25 Cont. 184 6229D

AmpTCL RPM Temp. Kise Insul. Class

10.0 1750 _ _ ____. R__k
Drive End Bearing 4toc

Opp. End Bearing Stock

Remarks:

Note: Has 120 VAC Single Phase Heater.

Spec. #28F 180-822

/ 3 A?1C C'- .. ,

Rewind Data:

AA¶Z0

A' [I?72/ Lr .

FOR REFFRFNrCF (1NI V
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CITY OF NEW YORK
DEPT. OJ- wATER SUPLY. GAS & ELECTRICITY -GUROAU OF GAS a CLECTUICIrY

DIVISNON Of PLANS a SPEMOFICATfONS

ALTERNATING CURRENT MOTOR TEST DATA
vUt LOS t4,

APPLICATION

_. JOS NO. .. ._ _ITEM NO.

BALDOR MOT!fl
MELH. WIND. 95 2z

I R A ~ c 
2 

2 q ~ ~ * p * / . 07
V LIS /Z5 . AMP. / 0.0
PHASE swr 1. D c-
R.P.M. /"S C *c

.CR#AL NO.

BALDOR ELECTRIC CO.
PT. S..erK,A^s. U.S.A.
P'"^ atb RS5

TYPE OF NEARING iS 54 4.. C-.. *LO~uuV~~ d C-.

_.RESISTANCE-STATOR winDINGu tocrwCerpe aaNL, %2s C.

TORQUE-amEAKDOWN-
STAN (ING

FULL LOAD

- LB. FT.

9V/ ..Lt. F..

a..-La. m~.

EFFICIENCY -FULL LOAD

" LOAD

70
-- 6

PERCENT

.PERCENT

-PERCENT

POWER FACTOR--FULL LZAO

'Z .OAL)

I a LCAD

* . .PERCENT

- . . .- PERCENTL

* .... PEPC94T

%orF4. 5 a4d-

AMPERESFUuLL LOAC

RUNNING L11-.47

STAR~sING CURRE41 I,.OCsKED R0lOR

/43 ~4 .AMPU.
I- 0 -.AMPS.

*~jf p4.... AMPS.

TEMPERATURE TESTS moIIs F.jk

ttINE VOLTS

I-INE AMPE*Cb

TEMP. RISE BY m,'EN,. iUMU& 4 ' ;~r A. 1k AI0.*IN._$

LCoOl INC. ASP

DIELECTRIC TESTS STAIO14 .h. V.'* IS F014

PC fON 3%. WILTS FOR

CLASS Cr INSULATI0h....:d&

-AMPS.

*.*r. ~i.

* 'C

* "C

.3 SEC.

SEC.

THESE DATA lrfII%4 .rt.r C.. % IsT(4'- .#IML i0

THESE IlArA C)STAINEL * IJO FVt * COI. IP...S 1MTOR.

T.0 US '. 4AftUrAC*-rLJ 4- VA4 AR fhIC(V4'
400(YE MOTOR IS QUlkV ' rrj. L -.. I1 FS SC DAT ASU$

DATA l"EQUESTED NY

2F7 /,'7, /41
2 3 P - 14 I . L

CTZ E CtNi .. `FT. DATE " ~
BALDOR ELECT C Co mrA-
FI*. S m 0T 4 1,A.M4
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ELECTRIC MOTOR DATA SYSTEM t J 3
COMP. # _____

0

.)9

'

>w'' ..\

COMP. NO. COMP. NAME

PM i Peu. L ue D; PoJp
MANUFACTURER = MCC MCC LOCATION COMP LOCATION ESK SE FE

i-cC l I or4F
H.P. TYPE BKR. SIZE STARTER SIZE IStarter Model # Motor Model #

T 5 I
VOLTAGE PHASE SERIAL NUMBER DESIGN CODE HERTZ

SERV. FACTOR DUTY FRAME A . (F.L. RPM I TEMP. RISE

lm jrI 5 LS c
INSUL. CLASS OVERLOAD RELAY # HEATER # HEATER AMPS.

1 ) 1ot7 S. b
ARM AMPS. FIELD AMPS.

DRIVE END BEARING { STOCK * LOCATION

a G SIFead LOCATION

fw J . . . 4 . ' . 7 _ _ _ _ _ _ _ _ A

REMRK'S: N SA b 1

.4 J we A ^esw e-v - %

o i;-J *:f .iiD - l-~uR z A L- *f 9. bt>..'1'aw - 1

Wtk ' t ;=S -- a a t xf ' C - . _ _ _ _ _ _ _ _ _ _ _ _

DATE WRED f BRIEF DESCRIPTION OF JOB DATE WRED * BRIEF DESCRIPTION OF JOB

5lll-l PA) o P ew- *4- ti

L.2L /' - ri z r

*,A 0 0 CAq-
1 cf/t1h<J £- o)1*3 1 4sk ? r

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ =

,* AIVe. w J13+ .- sk,. -, I 'k

QP -zr:v-¢t.. -X*Paj I,. MOR REFERENCE -ONU
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Equip. Name HPC1 System Aux. Oil PumpNo.

Date Rec'd.

23-PM- 150
-t

g-3-7j Storage Crescent Area

Manu. Ba ldor Elec. Co. Bearing Type

H. P. 7.5 Phase DA C. Duty

Voltage 120 H. F. Insl. Cl. B S.F. 1.0

Amps. 5{0 Frame 286U 1040D S/N 669

RPM. 1800 Inst Man. n /No No.
-

Remarks: Type I, Rec.

SPEC. NO. 310-406-404

Insp. 8/5/71 115V Heater Cnnnecte(
8/26/71.

Note: Special Ca7se.
Rbefer to Lb 1C
in permranent C:

LORD ICOMSTOCK - Form I

mn REFERENCE ONLY
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JUL-07-97 MON 12:59 PM BALDOR FAX NO. 3152539923
SENT BY-NY1.% 7- 7-W~ U3:4ZI :NTrA JAr 3Urrugj/aLA%-

-t tAift t: A/=- New York Power
I Authority

P. 0 * .

z0Lda.j -i

SIGN NG-E DE

DATER:

- TO:

&'4L-DOR Et.SC

FAX*#: 2 3

PHONE: 3GS-255 -_

FROM: 4LE X gRrowI-
'IRS. ENs.

PHONE: 3315 -34?- 962z

Sending No. C3ig] 349-6981,4

Confirmation cr Problems Call [31E1 349-6910 (Patty)

3 Pages INCLUDING This Cover Sheet

MESSAGE: T __ -e4 r Ic 4ege

P 2ovzc Spec "o 310-4oc-404

23P-150 Inrush Current Data
-C--
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I 4 .1 klA...R f -)I

4&h* W= --A I Y.1 2nflt- %kG#7 In u
- tor xL-69716AK isaa;mbly
X Rot 151552X23N Wtring Uit u
41 2 126607X3-CA. Tor:r.al lick'(12 wire)

-2 1 L-68312, Gr:3 "otnr t-& Cutot .'itch
1 W03 ,xs IZTAG, Auxillary 'witch (dl. bL. 4t.44b ConrAcr).

i 126807X3-DA Tur-mir,&al qlirmk (8 viro)
15305"3 - iojitor i't 120 - V. A

'K 2 250-v 3-AwV. Fuose

10 1 I53050x. . *a._ *A^-NIA A^ _;
1 .5 5 .CGr.2

' 1. 15169sX7, Gr.6
- . . .

; 153017X6
~ -4s* 27.329X.59f3

a 1 1273329
. I l5IC6!;X.

* b :

1 .l?7337 Xr IS *-

Corntro1 wol2moid 125-v; b.C.

?hcozn 1/4 * ap./8 4N'. D.C. utSo

Ter iinal !ISocic '3upPbr'-

.eondwit Plate-
* *lveH kU1TON 5w-iii

* Covre

tP. K-f

Wifu
21
22
'3,

; . -

*. .

I, .

. z . . .

* -I! iI '
., . II

K: I ji

I [Si 'I

27

207

3;

4z

-3

*.? .4s 4

46 1l

I
I .I

' L-68383

. L-66381A4
* 4Q2. .~ *

L
L
L
L
L

,* 2c t55-A.
12bO2X! _ .0-.2 2

1i4Z3?0N6371
-153050

' . . 1142T -

h . a r,

St'd. Goar Bor. & Controk Mechantsm

l- ;

T.hor~rovrwiXp' 7tt<hrnemtc

* ltor *ou-lti: *
Closed .reticator

eawteor UnIt .
Y-4ze :'-ocl:

.
NS556XA
129752iA5FI

Cat. AH§31,
O. ..;.t

119095
1 1228OX2

IL .156sB55

Cor.d±uit :1olo Covors
'raunk it.dicAteor
:;armopl It

I f* - Stock Item)

TLIST nrP mmToInA_ *

.- T203 .T0;t -C I i ANi 1 .
. / .

._.r~ 11611^

129716A<I-7u , Gr_

Mt._' I-IC

71MOD-10031 Data
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- I I - I - * I U -

.,0 Q

a WC "

EL J?$aJ
NZrAMW4W

room loc=-~ VOLy:

OPEN.
*L-rT
RAV"

FR,,-
41vrxcr
Crmrts

CRo
MPA

C&R*,rtr S RkAr VoLSr

IOAO
Csnsw

Coxt
/AVR(AM

CWV/r
I BRtaA'EJY
(Akav*

'we.',
(~AVw1o

7

I
.1

I:4.

.a"

i

I-

__24 18-26 DC '2 30 //0 / _ - 2o
46 36-SZ O C 1/2 J 5 SS 6 /22-13.0 10

R-0 J125 90-/30 D C 1/2 6 22 2.5 B6- 6% 4
2SO.o /80-2c D C Z1 3 I / 1. S 3.7-.4 2

. /JS 9S-12 60 1/2 1 ZZ 14 12.-/34/ 4
Z30 190ZS 6 0 1/2 'IS 1/ 7 £8&-C/ 2

24 /8-26 OC 1/4 2Q 7 0 7.S' 122-13.01 i
48 36-52 D C 1/4 70 3 S 3.7 58e-6.41 B

-. / /25 90-3 b C 1/4 4 /4 1.6 3.07-3.4 2.5
2-S0 /80-2 D C 414 2 7 0.8 LIG- 2M. 2
-/S 9S-1/ (.0 ."3 7 i7 I I 86-44/ 4
,230 /90- 6 0 /X3 S.3 8.5 60 .7-3. 4

24 /8-26 DC 3/4 40 /60 /1 - 35
'6 36-S2 A C 3-4 2 0 80 0 . /22-/ S1

R-0 12S 90-130 O C 3/4 9 3 S 2.5 .84-(.41 8
. 2S0 120-240 0C 3/4 4. 17 /.2 3.aT-SA. 4

1/S 9s-/2 6 0 3/4 / 6 35 /4 LZ-1.J 0/ a
230 9-2Zs' 6 0 34 86 / 7 7 7.58-8.S 4

. Z 18-26 O t-'2 30 Jf 0 7.S .. 20
42 36-52 D C 1A2 /5 SS 3.t .2-130/ /0

f-/ /S 90-130 D C /&Z 6 22 1.6 848-64/ 4
2.50 06.0 0 C M'z 2 / 4 0.8 .07-3. 2

. / S 9S-1 6 0 .2. // 2I f /1 1Z2-1.0
23 P90- 6 0 d-'2 .5 1/ 6 C 6-&1 2

24 /4 '-6 D C /o'3 z2 76 7.5 12-L3.0 /5
48 J3C-S D C /.-3 - 38 3.7 W-8J - a

/?-2 12-5 20-130 0 C 1/3 S. T 7 .a 3.07-s
ZSO -W D C t-'3 2,S 8.5S 08. 2.16-2.2 2
I I/S .9s-125 cO i-3 7 /7 S a 86-44/ 4
230 90-2SO 6 0 1/3 3. 8.S 6 3.0T-3 2

24 /8- 2 D C A/4 /6; so 7.5 /L2-4130 / 0
#4 3C-S2 D C 1/4 *8 2S 3.7 S8U-(

P .3 125 90-/30 D C /44 3S /a .16 .07 Ur
2-So /80- C 1/4 1.7 6 0.8 Z1J-Z38 1.2-
/ tS 95-12c 6 0 /.04 S. la /I S." -UCI 2S
230 90- 6 0 /-4 2, co 6 3.07-3.45 1.21

72ffCHW/C// L2477'7 POP /30003
H. K. PORTER COMPANY, INC.

i

71MOD-10031 Data
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SYS/ VALVE NO.. /,2L#6 /.
Q.A. CAt.FOR REFERENCE Cx.

AC& DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME

rz mcpvI 8SRy "JT<-- C -XU-to %4T 11
MANUFACTURER MCC ESK SE COMP. LOCATION & ELEVATION

Pe eCrcE s <4O WC'. +Lk

H.R JUE TYPE MODEL NO.

.V PGHZ IMOTOR SERtIAt-Io. - DESIGN CODE

AMP(LR.) SERV- FACTOR DUTY FRAME,O+ PrM P202 w
AMP.(F.L) RPM TEMP. RISE INSUL CL SS
ZU.e) IC0o i•"o 400Ab %

OVERLOAD AELAY N HATER H NEATER APS APPROX. Nn. x ARM AMPS FIELD AMPS
M4z- 7z~ £/9s go

TOTAL STEM TRAVEL INCHES OR TURNS ROTORS 1 2 3 4 4
INCHES TURNS__ FROM FULL CLOSED

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCN
MANU. E TYPE NO. RECOMMENDED:
_____ S( O POCI 3OX OPEN Z! CLOSE $
TYPE SER. NO. BS. AMPS MAX:

1L4770(3 ( s OPEN 2 CLOSE Z/
SIZE( ORDER NO. CONTACTOR SIZE ST PLATE IN PLACE

G6 4aLL NO

ORIGINAL LIMITORQUE PLANT TEST DATA:. DO9 QT.. CHA _ -. -
- - - -

RUNNINMG OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

F.L. /{|9 $, a - IMIN/SEC LIMITORQUE
- -.. .

AMPS F.L. AT TORQUEI SWICH
TORQUE TRIP SETTING w MCC .
SRAKE INFO, BOLTING TORQUE, MISC INFO df i+g
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12MOV-18

_Battery I Votes Test Stroke
Date Inrush OC Voltage I No. Time WR Number Notes

1125195 97.4 C 129.6 1 2 11.7 94-08466-05
1/25/95 100.4 0 129.6 2 11.1 1 94-08466-05

11/13196 92.1 C 129.6 i 4 11.5 96-05849-05
11/13/96 90.1 0 129.6 4 10.8 96-05849-05

1120198 1 _97.4 C 132.8 _ 2 10.7 98-05184-04
11/20198 97.9 C 132.8 2 10.1 98-05184-04
10/22/00 102.8 C 131.6 j 12 11.4 98-04314-08
10122100 105.3 0 131.6 12 10.6 i98-04314-08

Operator was replaced in 1995 I I

12MOV-1 8 Votes Tests Data
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12MOV-18 1 LRA 105.3 Amp @ 131.6
WR 98-04314-08

ESK-1IAD

V

(Battery & BMCC feds)

0.01896 ohms

Breaker)

0.008 ohms

(Rm * 0.13586 )x 105.3 * 31.6

Rm = 1.114 ohms

ILRA 1 112.2 Amps @125VDC

(Hester) 0.0065

(DC2) 0.0084 ohms (Cable)

A2

Rm + Rjumpers ( 0.0272 ohms)

{Al

(DCI) 0.0084 ohms (Cable)

.

(DCO) 0.0084 ohms (Cable)

(NOO) 0.0502 ohms (Cable)

Corrected for 25-C

12MOV-18 Inrush Current
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WROG GCM for B Battery (batch). Version 2.0.xks. Inputs. 9/1602. 1:13 PM

selo"t Vatwe-.. IlZVMOV-1*OvrmnicCM blovdownim-

Valv Type
Flow type
Stk diecon
Fluid (blwdown, only)
Load pe method
Add Rionsi stroke tne (s.conds)

Stem diameter. awl, (Inchs)
Seat ring face ID. D (indces)
Sat fr ber diameter. d r cInchs)
Globe valve stroke length, 0 (Inches)
Isolatln-tD-wedgkig trvel, X (percent)
Packing load. F (Ibs)
Requird tust (Inluin wate Irneia). Fm tbs)
Required thUSt due to aer Inwrtia. Fw (Ib.)

Flow coefrociont. Cv IOpplV O)
Actuator owerall ratfo.C AR
Motor ger mt -t o. MGSR
JAtuatr nad torque. v
Stem factor. SF T(t-ib*b)
OVOOMulW atom factor. SFO (714bafb)
Voltage at Mcc. V.. (voits)
Cable resistance. R.. (ohms)
Thernal overloed resistance. R_ (ohms)

Nom..al wotage. V. (volts)

Motor type
Valve stern lead, lead (11=3108)

Pullout efficlency. q.
Run officemcy. i,
Nominal motor speed (rpm). go

DQdKM Bet Cado

Differential pressure. DP (psl)
Valve pressure at full open. P& (psig)
Flowk . 0.6, (gpm)
Flud enaty,. p (*-I)
Ambient temperature (C)
Length of upstream piping. L. (pipe diameters)

Systern resistence. K.,,
Fuly pen sten thrust. FO (lba)
Nominal motor torque. .. (f&lbS)
Mmxnum motor toque (fl4bs)
Maxinium adjusted motor torque (t-lbs)
Minkimunn ko speed (rpm)
MinimIm actuator capability, (lb)
Minirum Instantaneous margin (lb.)
Maxnrn allowable thrust at torque swftch trip
Efficiency at mlnum Instantaneous capability

Yes
Yes
Yes
yes
yes
Yes

Yes
Yes
,no
no
yea
Yes
Yes
Yes
no

Yes
yes
yes

no
yes
yes
Yes
Yes
Yes
Yes
yes
yes

ol

no
-Yes

"no

Yes
Yes

no
Yes
yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

wed** gate
bkvwdown

close
flashing water

Use default
0

1.500
4.740
4.740
0.000

16.36%
1.500

14.108
162

O
39.11
0.948
600

0.01890
0.00S08
103.52
0.1210
0.0065

125
40I1t4b. 125 VDC

0.500
0.40
0.66
1.900.1

100% _
90% -

80%
70% -

60%
55%
0% -

45% -

40% _

36% -

30% -

28% _
26% _
24%

-22% -

20% -

18% -

14% -

12% _
10%; -

0% _
8% _
7% _

4% _
3% _
2% _

-0.0010% -

-100A -

1062
1046

0

102

3,348
60.6
14.5
24.1
838

26.255
15.393
22,076
0.400

Predced StOke Time (Seconbs): 24.08



BWROG 0CM for B Bett "A). Vrson 2.0.xas, Resud, 911602 1:13 PM

ftm Averm AVerup Vt ave Averagen mo hito Ad~mted MO Stok fstent histant. Instant
Thrint~ I97 -Trqu___wcsg ~Tru Act Marmon

9 % 4.274 3400 36 5 6 460 4 0 4. 4_ _ _ _ __ _ _ _ _ _ _ _ _ _'j - 4.fT 402 __ 5........__A00 15.32 10ii3.2- 10i2. 7 .09 143- 1.54 1.54 -102A 498 _ 26,255 22,579
80% 3.79 518 450 86.118 1... 0.437 5.04 17.10 103.52 101 __8.07 1385 _1.61 3.15 102.2 541 28,610 24,050 -

am .2 648 57 1 a.1 1310 0.454 61 97 103.52 101 9,68 1279 1.74 4.89 102.4 59 2,95 381 -

60T28 I70 7071 133.64 1210 0.470 7.27 224 103.52if 101 11.73 1215 1.83 6.72 102.6 577 30.529 23,459
55 .61 8319 8012 151.3 1150 0480 806 24.3 103.52 -1001 1304..... 1172 0.95 7.67 102.8 588 31,111 23,

50% 2.37 8554? 196 109 0.470 8.53 25.47 103.52 100 1.2 14 097 8.64 103.0 585 30976 , 2519
45% 2.13 8821 8708 164.5 1065 0.476 6.60 26.11 103.52 100 14.27 11132 0.98 9.62 103.2 584 30,8 22.180
40%* 1.90 9047 8934 168.85 1071lif 0.'4-78 9- - .03 26.88 103.52 100 14.67 1119 0.99 10.61 103.4 583 3082 21,687 --

35% 1.66921649131 172.58 1059 0.478 9.24 27.117 103.52 100 15.03 - 1106 1.00 11.62 103.6 581 3075 21,828
30% 1.42 - 9348 9282 175.43 1048 0.47 9.4 27.5 10.52... -100 . 6.30.. 109 1.01 12.63 103.9 580 30,70 21,421
8% 1,33 9401 9375 177.18 1040 0.477 9.50 27.79 103.52 100 15.46l 1094 0.41 1303 104.0 579 30,657 21,283 -

26% 1.23 9714 9556 8.4 13 ,7 9.68 28.24 103.52 100 15.60 1083 0.41 13.45 104.1 57I061~ 6
24% 1.14 10212 996 188.30 1025 0.477 10.10 29.22 103.52 100 16.1 06 0.42 13.88 104.2 577 355 20,592 --

22 10 10710 10461 197.71 1004 0.476 10.62 30.38 103.52 100 17.39 1034 0.43 14.30 104.3 578 30,482 20,001 -

0% 0.95 11208 10959 207.12 978 0.475 11.4 3.5 103.52 100 18.2 1006 0.44 14.74 104.4 574 3-,5 193 -

18t% 0.85 11706 147 26.54 952 047 11.6 32.67 103.52 99 19.17 976 0.45 15.19 104.6 572 3021 8,9 -

16% 0.76 12191 11940 225.52 925 0.474 12.19 33.81 103.52 -- . 20.07 951 0.47 15.66. 104.8 570 30,143 i8 -9

14% 0.66 12801 12396 234.28 899 0.473 12.68 34.86 103.52 99 20.89 9271 0.48 16.14 105.0 569 3003 17,642 -

1% 05 13011 20'220 877 0.42 13.10 35.82 103.52 99 21.65 905 0.49 16.63 105.2 56
10 ~.7 149 125 250.14 857 0.472 13.56 38.82 103.52909 22.45 883- 0.50 17.14 -105.5' "564 29,846' 1861M

9% 10.43 13708 13584 258.73 835 0.471_13.93137.65 103.52 99 23.11 864 0.26 17.39 105.6 562 - 29,753 16,169 -

.f% ~*~0.38 13753 13730 259.50 817 0.471 14.10138.01 103.52 99 23.41 856 0.26 17.65 105.1 561 29,695 15,964 -

..-7% ..... .. 3~3 13709 13731 259.51 810 0.470 14.10 ].38.03 103.52 99 23.43 855 0.2 17.91 105.9 561 2908 15,937
6% 0.28 13687 13696 258.90 809 0.470 14.07 37.96 103.52 99 23.38 657 0.26 j18.17 106.0 561 29,658 15,959 -

5% 0.24 13585 1386" 258.67 810 0.470 14.06 37.93 103.52 99 23.37 857 0.2 18.43 106.1 56s9,4 5,6
0.1 1318 13701 258.95 811 0.470 1401 37.960 3.2 9 23.40 856 0.28 18609 106.3 560 - 29A637 1593

3%i 0.14 13815 13766 260.18 610 0.470 14.1M 38.11 103.52 99 23.53 852 02 1.95 1064 6 967 1,5
1 0.5 109 13960 282305 801 0.470~ 14.35 38.57 103.52 0 23.91 842 0.26 19.48 10176 559 - 295601 156002 -7 W 09 ,31 36 6.1 806 0.470 14.24 3 8.57 103.52 ___ 23.72 847 0.28 19.22 10667 559 29,5601 5. 00

0 0.00 i16 407 285.69 796 0.470 14.45 38.79 i0 .j9 24.10 836 0.27 119.75 106.9 55 29,530 1-5,472 -
0% 0.00 L13944 14025 265.07 791 0.470 14.42 38.73 103.52 99 24.06 838 0.03 19.77 106.9 558 29,510 15 48
.2% -.008 113944 13944 263.54 792 0.470 14.34 38.55 103.52 99 _23.91 842 0.41 i20.18 107.1 558 29,518 15,574

-3 .0 163944 13944 - 834 96.401.43.510.5993.2 41*0.3 20.61 107.3 558 29561,2 --5I",3 194 134 85 9 0.470 14.34 38.54 103.52 99 23,9. 4 0.43 !.4 17 57 29,50 15,5412
-7% 4,3 13944k 1i3944 j263.54 75 0.470 14.34 38564 103.52 99 23.96 840 0.43 21.048 107.8 557 29,464 15,520i

.8% .0.39 13944 13944 j26.54ii 795 040 14.34 38.54 103.52 99 23.958 - 0 0.4 21.91 10780 556 29,443 15,499
.10 .. 47 1344 -1394 6.4--j~ 79-5 0.470 14.34 38.54 103.52 99 23.98 840 0.43 22.34 108.3 556 29,42 15!,478

*1'A .. 6 394 1344 23.4 79 .40 1434 3.5 035 9 -2.0 39 043 22.3.2 108.3 5 98 15.4368.15% 0.470 13944 13944 283.54 793 0.470 14.34 38.54 103.5 99 4.0 " 3 -838- 0.-43' 2365 10.0 55 29.354 1,442
.16% .0.78 13944 13944 263.54 793 0.470 14.34 38.54 103.52 99 24.06 838 0.43 24.78 109.2 554 29.33 15-9I

_St - - 298 4.2 14 0.381 -91 6500 10.5 9 56 152 . . -4.4........J L
-IA -02 94 140 6.0 - 040 j1.4 180 1352 89 324.02 570 0-4 45.421379 20,3801 56,4695

-0.70 1394 13410 288.80 794 0.470 14.534 38.97 103.52 9 25.14 8860 - 32.8 120.0 536 2.-8,31 1,5 -1i-

<0

- -x A

A. -9

I. 0
50
S' ,



BWROG DCM for B Battery (batch), VI i 2.0.xls, Output Plots, 9116102 1:14 PM

… ---- .. ............... . ..........-. -. ...... ....... _ __--- . -- . ... ...-.. -.-. ,- .- --

Stem Thrust vs. Stroke Position Valve Stroke Position and Temperature vs. Time
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. . . .
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___________________________ __________________________________________ JI. ______________________
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SYS/ VALVE NO..Q3A -/f

FOR REFERENCE ONLY Q=
AC& DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME
1 3: r46tl . -1eol Sg Ts6{; 461o ._

tMANUFACTURER aMCC ESK ISE COMP. LOCATION & ELEVATIOR

I Meo ss2-r3Ax f uAK lwos 83octs;de -4 pPcr
H.P./TORQUE TYPE MODEL NO.

I VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE

AMP(L.R.) SERV. FACTOR DUTY FRAME
j ~ 17 '( _ _ _ _ _ _ _ _ _ _ _ _ f

AMP.(E.L.) RPM TEMP. RISE INSUL.C&ASS

OVERLOAD RELAY NO. HEATER NO. HEATER AMPS APPROX.HTR. % ARM AMPS FIELD PS

TOTAL STEM TRA.EL
INCHES 9.O S - TURNS

INCHES OR TURNS ROTORS 1 2 1 3
FROM FULL CLOSED T. 3I .3 j E:24~

-

LIMITORQUE VALVE OPERATOR DATA

ITORQUE SWITCH
RECOMMENDED:

OPEN Y, ,tt- CLOSE ' 42C
MAX:

OPEN .2.a CLOSE 2.S-O
_

I
STOP PLATE IN PLACE

0.zot ) NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN Cl
AMPS TIME
F. L. ) J MIN/SEC s- f

AMPS F.L.AT
TORQUE TRIP

TORQUE SWITCH
SETTINGIf

_

BRAKE INFO, BOLTING TOROUE, M ISC INFO
- o la lles U6#xicbe%3 Bt 4S
i u~r Lok6i4SZ ik{t ~4T ov4ic e,6^ llero4 &

j ~u d t L 6Ota1Alc "-.49 Ar o

Mal if scX "t + ' C4:XQ
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ATTACIEINT 12 - PRE-TEST DATA SHEET
Page o f 2

copoom o. t 14 o _ _ __

DESIGN DOCUME:
Dm<g *Call ..- 4 - 4/ /9,- 5X -~L J s*

Valve Dwg.. (F2) No.. ' Rev. C

Enwr/conF d hown J dam blanks below wid datm do" in VOTES Setup MemNalve
Iden x-iie or Edit Existing Valve Infornunion Dam pages.

VOTES IFORMATION

Tag No. (Nob 1) OZ_______

ypeof Val"e _ _ DDD

. /a

sTE smm Ser7. # D Mo

FSL Senevity (Nob 3)

Daf (Nob 3)

o 1: As t-r3 ek (1* denc

argThm (Nob 2) _

Tt Tolamce (No 2) _

Mlafrial
Sam D ____

Thrads per In&

EPratiio X jJ l

Tbread pwr Rev.

G RRGmP, Stab,
(O.K. S. b)

wrtai cata Whct must beto essel

IKT
23
33

entered.
Reference second page of attachment (includes errors)
Software generated (input D= required/leave blank).

VALVE ACTUATOR ACTUATOR MOTR

MS.: |& ^

rype/size 45__ ___ __

SerW No.: 44/77 z
OtAd N o.: _ _ _ _ _ _ _ _ _ _ _ _

*Max Thint Ra 4iocO
Jo. WonrGear T ._L?

.veral ._

Volbg Typ. (ACIDC:) 22 ::

Adpnw c:) a laVolb_119Q

No Sp. ,/ ?sc

.of Setu. >-Daft ____n A ar oFA Estaing valve io.

I ' -Z I - ..I
Effctive Din.mh,

, .

I /.0 I IC _4 II .F
MOV EvngDa

MOV EngIDwTCF LlhmrV Dom Sinet

-059.36 DATA ACQUISMON OF LMITORQUE VALVES ATTACHMENT I
I.No.L USNo VOTES* Page .. L of .Jl
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23MOV-14

'Battery Votes Stroke e
Date Inrush OIC Voltage Test No. Time VWR Number !Notes

2115/2 120.9 C 129.6 5 9.8 94-08468-05.
2115192 117.0 0 129.6 5 9.6 9408468-05:
3/195 _119.0 C -129.7 8 9.7 94-05120-06
3/19/95 116.0 0 129.7 8 9.3 94-05120-08 _

658195 124.3 C 129.8 9 9.6 94-0"5120-20
5/18/95 120.4 0 129.8 9 i 9.2 94-05120-20 _
11/22/96 88.2 C 132.0 4 9.2 95-06137-12 Anomoly
1112296 89.1 0 132.0 4 9.0 95-06137-12 Anomoly
11127198 117.5 C 132.9 5 8.8 -9700994-06 Battery Voltage from weekly ST
1127198 116.5 0 132.9 5 8.9 97-009946 Bae Voltage from weekly ST
11/00 118.9 C 131.8 I 15 8.8 00-08213-00 Battery Votage fromweeklyST

11/6100 117.9, 0 131.8 15 I 8.6 00-08213-00 Battery VoltagefromweeklyST
3/30/01 , _ _Anornoly

Operator was replaced in 1995 !

23MOV-14 Votes Tests Data

- . u_ 7-



JAF-CALC-02610 Rev 2 Appendix 8 Page 142 of 190
23MOV-14 continuations

I 23MOV-14 I

(Battery & BMCC foods)

0.02487 ohms

-AA

(Rm4+0.12499 )x 124.3 - 129.8

Rm = 0.919 ohms

ILRA a 136 Amps4@I25VDC

(Braker)

0.0040 ohms

A2

Al

LRA 124.3 Amp @ 129.8 V D(
WR 94-05120-20

ESK-IIAK

(Heater) 0.0072

(DC2) 0.0098 ohms (Cable)

Rm + Rjumpers ( 0.0272 ohms )

(DCI) 0.0098 ohms (Cable)

(DCO) 0.0098 ohms (Cable)

(NOO) 0.0323 ohms (Cable)

Corrected for 256C

23MOV-14 Inrush Current
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BWROG DCM for B Battery (batch). Version 2.0.xls. Inputs. W1ZP02. 1:08 PM

SeleCt V&tVO--% 23MM-14, dVV&UrrC o~ v.Wb blowdow fnod a_________
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 0 %

valve Type Yes d isk 90% -

Flowtype yes bkowdown 80% _
Stroke dimoon Yes open 70% H
Fluid (bkowdown mnly) yes steam _p%.
Load p methd yes default 55% _

Additional stroke time (seconds) yes a 50% _

Volon Actuao Ifftntmrfon
Stem diameter. D - (Jrwhes) Yes

Seat ring face ID. (inches) yes

Seat MIng ner diaer. OD (Inces) ro

Globe vahle Stroke legt. D (In*-) no
jsol-tUon4o-egIng travel. X (percent) Yes

Packing fod. F,..k (ib*) Yes
Required thrust (icluding water inerv,). Fa (Ibs) yes
Requird thrust due to water Inertia IFP (b)y
Flow coelcet. CV (9PmlAs) no
Actuator ovel ratio. OAR yes
Motor gear et ratio. MGSR yes
ActUator rated torque. Yes
Stem factor. SF CIt-lbanb) Yes
Ov.ehaurng stem facto SFO (ft-lbSflb) yes
Valtege at MCC. V.. (vofs) yes
cabte resistance. Room*.. (ohmiw)ye
Thermal overload resistance. ROM (ohms)
Nominal voltage. V_ (Vot)y
Motor type Yes
Vale stem lead. lead (Inches) Yes

Pullout efficlency. niy
Run efficiency. tr. yes
Nominal Motor Speed (rpm). _ opional

Dn BL&I C-Weon

iferential pressure. DP (psi) VW

Vabl pressure at WuI open. P (ps) Yes
Flow rate. 42, (gpm) no
Fluil densty. p (ibIft )o
Ambient temperature (C) Yes
Length df upstreaf piping. L. (pipe diameters) yes

system resistance. K.. no
Fully open stem thruet. F 0 (lb.) Yes
Nominal motor torque. %- (fi-bs) yes
Maxirra motor torque (ft4bs) yes

M axlasun adJed motoor torque (It-lbs) yes

Minimum motor speed (rpm) Yes
Minimum o actuator capabIlity (lbs) yes

Mkibnm instantaneous margin (lbs) yes
Maximum allowable thrust at mwedgkig Yes

Efficiency at mininum Instantaneous capability yes

WYmrn~

2SOO

8.034
7.909
9.750

110.00%

2.0
34.535

0
1

40.18
0.848
850

0.011470
0.01 190

103.95
0.1515
0.0112

125
00 fl-lb. 125 VDC

1.000
0.40
0.5A
I.190&4

45%
40% _

35) -

309 -

28% _
26% -

24%. _
22%
20% -

18% _
16% -

14% -

12% -

10%

8%A -

7% -

6% -

4%A -

3% _
2% _
1% _

0%

-0.0010% -

-100% -

0
1195

0
2.708

40
10000

-3.366
74.7
31.0
45.6
587

56.595
22.060
51.054
0.400

Pfurlcn td Sv'o*e TIMe (Seconcft): 1.216.0



Uwuuu i;Mtor is "amey walail. vei i. tI.m Kam, wimw, Im f m

St*k StffnMm ste Aterag Wm j Average MO Wf mo Adutdmotw MOWo Instant Instant Instant
ThutTmtTmeSpeed Efficdeny Curretit c ob Moftor, Speed I hl ie Temp Torque Cap Act Cap Margin

-ova .0.72 34535 34535 507.88 0.400 31.59 76.02 103.95 92 45.615687 0.33 0.33 40.3 832 5815-95 2.06
-0.84 f3453S 34535 507.68 497 0.441 26.66 70.04 103.05 93 40.9 87 02 0,62 A~- 2

- -7 0.56 34535 34535 507.68588 0.442 28.57 89.65 103.95 93 40.89 674_ 0.29 0.91 40.8 928 83.120 8.59
.8 .04 43 ___~0.8 570 0.42 2i.5 89.4 10-5 3 40.92 673 0.29 1.19 41.1 92 6308 28,543 -

34535 34535~ __ _ _ _.i. ~-_O 5% -. 0 43 576 570 0.442... 28...56 .9.8 10...5.. 93 40.96.873 0.29 1.48 41.3 92 6302 28,405_-
4%- -0.32 34535 34535 507.68 569 0.442 28.67 69.84 103.95 93 40.0 0872 0.29 '1.77 41.6 92 62,93 28 42

:3VO 4024 34535 34535 507.68 689 0442 29517 69.85 103-65 93 41.03 871 0.29 2.06 418 925 0290
2% -018 355 34535 507.68 588 0.442 28.5? 69.85 10.5 9 10 71 0.29 2.35 42.1 924 62,848 28,313_-

1% -0.08 43 43 50768$ 56 0.4422.5698A13.5 931.1 70 0.29 2.84 42.3 9238 62,790 82 -
0%1 -0.01 335 335 507.68 587 0.442 28.57 69.85 103.95 93 41.14 86 0.26 2.90 42.5 922 62,733

0% 0.00 34534 53 507868 566 0.442 28.57 69.85 103.95 93 _ 41.18 669 0.03 2 .. 93 42. 6 921 82e881 28,148
1 _O.0 3476 4705i I1.7 588 0.442 28.71 70.18 103.95 93 41.41 684 0.29 3.22 42. 92162.4 27,3

2% 0.16 j61 35048 1.8 52 0.4 90 70.79 103.95 02 4i1 ess_ 0.___0 -1 254 2 5
....3%. 0.4A328...,-.--A- 5 .0 35 43.1-919 82,50 _..-

i. 35557, 35387 520.18 555 0.442 ~29-29 I71.44 103.95 92 42.41 648 0.30 3.81 43.3 917 6 5 0"

5% 0.40 34821135259 518.31 539 0.44 29.20 I71.25 103.95 92 42.38 647 13._ .2 39 1Z8,0 26 049
6%/ _ 048 32472 33548 493.13 548 0.442 _27.77 j8.0139 93 410 89- 0.28 4,0 4. 91

LiVe~~j3441 462.18 583 0443 25.99 j 4.18 103.9 94 37.30 746 0.28 4.98 44.3 926 _ 8295 31,554 -

8% 0.4 24W4245 432.54 831 0.44 24.27 _ 00.4 103.95 94 34863 801l 0.24 5.2 44.4 933 -. 63,501 34,077
9w....-07 28239k 27339 401.89 878 0.444 22.51 58.51 103.95 95 31.91 858 0.23 5.42 44.5 941 84,024 3,6,85 -

10%/ 0.80 -23498 2489 35.57 72.. .... 0.445 204t51.95 103.05 95 28.78 930 j0.21 5 03 44. 950 64.34 39.785 -

12 .. ~ 19696 2159 317.48 78 0.447 _ 1.70 4.5J70. 103.95 97 2.5 03 0.7 81 4.8 962 85,473 43 -7

14% 1.2 118J18441 271.08 878 0.A48 505 3 .82 3 10.9 98.. .0.77.1137 . 0.34...... .8 9780 - .89 47A028
1%.186 ¶31 34 96 044 132-35.18 103.05 98 17.97 _1231 0318i .4. '9740 5,0

.s% 1.45 I l 1291 133 203.35 1042 0.43 1.8 31.64 103.95 9 15.78 1313 0.29 6.96 44.9 983 8t5,53 1W
_ _ .... .... I - _ _ _ _ _ _ _ __ _

24 .93 .... 8..... .372~ 9142.134.38.1220 ~ 1 t7 2.3 0i3.95_ -10-'.711i~l 507 .029 7.76 4540 03ff a78 64,4
~2 6 %_ 2.09 6832 7802 1 i1!75 1275 -04A1,3,_ .. 73, .... .. 8 10_3_.65 -101", 9-.00' .1!5-5 0.24 O'~l 45.Oj 2_8 8315 55,558

2.5 5818 8225 91.51 130 0.408 5.58 18.9 103.95 101 7.43" 1890 0.2 82-4 45.0 1 920 02,802 56,378 -

30%- 2.41 483 5241i ~77.04 1430 0.404 4.75 14.87 103.95 102 8.30 1759 0.22 8.48 45.0! 914 62207 68 __-

2.1 2977 3920 57.83 1488 0.398 3.8 12.01 103.95 102 4.7 1854 0.52 8.98 45.0 I 908 KW1,0 57,881
AO% 3.21 181 2297 33.760 59 .9 2.15 8.38' 103.95 103 2.82- 1974 0.49 9.47 45.0 894 80,821 50 625 -

45 .2 17 33 1.4 17 .8 .7 6.18 103.9 10 - 1.68 2047 0.47 19.94 45.0' 887 60,358 59,013
.0 .0 .524. 797.11.72 J1 0.38'-4- 0'.78. .. 4.90 103.95 10 O.99" 2089 0.46 10.41 45.0 883 80,74 2

55% 4.4 4 2032 18 031 _.2 .7 10.9 13 -,0.30 21il33 -04 1.8 450 8-79 5-9 .3%4 59.534 -

0% 4.82 .787 .408 4.8 Jig"s6 "' 0.312 3.7 103.95 103 0.41 2126 0- 4 1 1.32 45.0 879 73.91 739
70% 5.62 .1901 I 1334 1.7 1799 0.385 -1.03 5.56 103.95 103 1.34 2007 0.4 12.25 45.0 88n ..-- 7, 73,080

_0 A _ - .. g j7 3 ___9 iO __-j -2 - _____ ff- 4.0. - ---..

80 .4..... ... 98' .29 73 79 039 .5 73 139 0 .29 2007.. 0.0 1.24. 892~ 74,928 72,829 -

90 .3 -29I-98 3.6 1698 0.392 2.26 8. 5 103.95 103 2.97 1985 0.99 14.20 45.1 _ 89 75,27. 72,288 -

........ __ … _ _ . ... __......... __ ........... . . - -... ._..........._ . ...........10-- 80 3388 .3322 39.54 1863 0.393 _2.50 _ .26 103.95 102 3.29 1945 1.00 15.20 45.1 898 75,433 7211
(*NW - 15 5.9 117 0.393 4& 8.79 .1780103.95 86 74.74 138 - - - 750 51.054~_(0

Scen - - 34535 5067-.68 - .00 31.59 1722.00- 10.5O85.le3 6. 108.3 55M 37,812 3,277 -

w~e ~ - 34535 507.68 .. 0V 0.4411 28.65 I70.031099 5.9 55 - 35.8 708 34 56,736 122,201 --

Vale: 3MV.14_. dynam; open with blowdowni Modl, -L...... __W
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BWROG DCM for 8 Battery (ba ersion 2.0.xls, Output Plots, 9116/02, 1:09 PM
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Stem Thrust vs. Stroke Position Valve Stroke Position and Temperature vs. Time
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Motor Speed and Current vs. Output Torque Required Thrust and Instantaneous Actuator
Capability vs. Time
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FOR REFERENCE oN"' SYS, VALVE NO 2SY /Ac
QA. CAT. / Eog

r-
AC &DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME

d-3r')6V 1 ID Lpa t~e S,, IV 41= F
MANUFACTURER MCC-G ESK SE COMP. LOCATION & ELEVATION

__ _ >__e5 _ __ oA_ 1 /DAG 'v well ioek ram- & f.
H.P. TORQUE TYPE MODEL NO. crAr >?16-V~ or
q. 33-- &)Rb co np ss' 6;R_. .~ .

-VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
C _c. S-' V Y 24

AMP(L.R.) SERV. FACTOR DUTY FRAME

AM.(F. L.) RPM TEMP. RISE INSUL. CLASS
3 q Ct/&clt

OVERLOAD RELAY NO HEATER NO. HEATER AMPS APPROX. HTR. % ARN AMPS FIELD AMPS
DP~t7~41 O2-.2 A5Z 1. 3 B

TOTAL STEM TRAVEL INCUES OR TURNS ROTORS 1 2 3 4
INCHES J9 TURNS FRO FULL CLOSED 8Y | 3 C1

LIMITORQUE VALVE OPERATOqR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TY% NO. RECOMMENDEq r S4

R 6 tOPEN ai~ CLOSE
TYPE SER. NO. BKR. AMPS MAX: 0.;t C-

4 4 '177 0 U7 70 OPENI 3. CLOSE 3 t 1?
SIZE ORDER NO. CONTACTOR SIZE STOPPLATE IN PLACE

/_ _ 2. (Es3 ?eaf NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE. OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME f q LIMITORQUE

E .Mf*i/SEC 9 LMTRU

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP SETTING MCC C-

BRAKE INFO, BOLTING TORQUE, MISC INFO C.4 - 7 _7 , ,4. 'te'a

1 o6"aqA hZ/boCAL4,boh4o5e/;n>r~LO~z~~ ^Oei~Z .t i/aLOSCr)
s; -i -- lptSexS ;0orknPE iS v6tP-NI )
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23MOV-16

Battery Votes Stroke
Date Inrush OIC Voltage Test No. Time WR Number Notes

211195 114.5 ' C 129.5 1 3 10.0 94-847005 Batteryvogtagefrom weekyS
211/95 110.6 0 129.5 13 9A 94408470-05 Bater voftage from weeldy ST
211/95 114.5 C 129.5 14 10.0 9 8470-05 Battery voltage from weeldy S
2V1/95 111.1 0 129.5 I 14 9.5 94-08470-05 Battey voltage from weekly S

3/18/95 115.0 C 129.5 24 10.0 9408470-18
3/18/95 111.2 0 129.5 24 9.3 90847018
1215/6 124.3 C 132.0 1 9.6 96-06383
1215/96 119.4 0 132.0 1 9.2 06383-03
1215196 122.8 C 132.0 5 9A 96-06383-03
12/5/98 120A 0 132.0 5 9.1 060383-03

11/11/98 120.4 C 132.5 5 9.0 198-500}-02
11/11/98 117.5 0 132.5 5 8.7 98-05000-02
11/11198 119.9 C 132.5 4 I 9.0 j98-000-02 For repeatability
11/11/98 117.9 0 132.5 4 8.8 98-05000-02
11/3/00 116.5 C 132.0 17 8.8 99-05715-061
11/3/00 114.0 O 132.0 17 8.4 99-05715-06

Operator was replaced In 1995 I

23MOV-16 Votes Tests Data

. . .
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I 23MOV1 LRA 124.3 Amp @ 132
WR 96-0383-03

ESK- IAQ

V DC

(Battery & BMCC feeds)

0.02027 ohms

mn + 0.09651 )x 124.3 = 132

Rm = 0.965 ohms

ILRA w 129.5 Amps @125 VDC

(Breaker)
0.004 ohms

A2
-.4

Al

(Heater) 0.0072

(DC2) 0.0084 ohms (Cable)

) Rm + Rjumpers ( 0.0272 ohms)

(DCI) 0.0084 ohms (Cable)

,4

(DCO) 0.0084 ohms (Cable)

(NOO) 0.0128 ohms (Cable)

Corrected for 256C

23MOV-16 Inrush Current
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SVWROG CCM for B Baitery (batch). Version 2.Oxhs. Inputs. 916MM. 1 07 PM

Seleat VAIWO-. 3r0-i6 inc p 1biw ~ W

VMkmP
, ,

Valve Type
Flow type
Stroke direction
Flkld (blawdown Only)
Load poe mthod
Additional stroke tn. (secnds)

Yes
yes

yes

yes

double Xk
blowdown

open
steam

Use default
0

Vh- anAmorfmnmlkm
Sen diameter. . (inches)
Seat ring fe ID. D..V.o (1In s)
Seat ring inner dcmeWte. D (ches)
Globe vave SUMoe length. 0 (iches)

_*oW..Iko.*vIn ba tbavel. X (percent)
Packng load. Fpmd (be)
Required thrsu fInctuding water Inertia). F* (Ibs)
RequbWd hrust due to water Inertia. F, (s)

Flw coewflclt C4 (Ogppai*n)
Acuor ver ratio. OAR

Mor gear set raU; MGSR
Actuatora torue.' -

Stem factor. SF (1tllb )
Overhaw tg dtm tactor. SFo (t-rboab)
Voltage at MCC. V. vols)
Cable ressinc. R.m. (ohrm)

Thermal oerWoad reslattce, Rao (ohms)
Nominal voltage. VYn (vOts)

Motor t.p
Vav stem dlead (inches)

Pullout efficiency. rip
Run efficiency. n,
Nornlnal motor speed (rpn). m,.,

Doerential pressure. DP (Pat)
Vave pressure at ful open. P. (psig)

Flow rate. Q._ (gpm)
Fkid density. P (NMM*)
Ambient7 temperatr (C)
Length of upsream pipbV. Lw (Mp diareters)

System resistace. K.,,
Fuly open stem trust Fe Obs)

Noml notor torque. .. , (1-Ils)
Mdmum nmotor torque (ft-lls)
MaxWwm adjuted motor torque (ftll)
Minimum motor speed (rpm)

iluimum Iwnstantaneos auator capabilIty (Ib)
MVnimum Instantaneous mrgIn Ils)
Maximum allowable thust at unwedgfg
Efficiency at mininxmi Instaitaneous capablky

Yes
no
no

YOs

Yes
y"

no

no

Yes

no_

yes"a

Yes
"a

yes
yes
Yes

"a

no

Yes
Vno

no_

Yes

Yes
"a

Yes
Yes
Yes
"a

2.50
e.034
7.909
9.750

10.00%
2.500
S.019

0
1

40.18
0.646
SW

O.O1470
0.01190
99.02
0.0715
0.0112

125
601t4b. 125 VOC

1.000
0.40
0.60 A

1.900,

1Om
90%; _
80% -

70% -

65% _
50% -

45% _
40% _

35% _
30% -

28%
26% _
24% -

22% _
20% -

.8 -

16% -

14% _

12%

10% -

9% _

8% -

7% _

6% -

4% _
3% _
2%-
Z1. -_

0% -

-0.0010% -

-100% _

-2.998
74.7
5.9
8.0

1598
57.978
S4.315
63.237
0.380

"*two*

Pfedicted.Suck. T&M (fScondts): 1



BWROG DCM for B b"t "ft~ VerWo Z.0ds Rusuts OMM02 IS PM

Atm p U , ~Ampag atm Strke __ ot mmsan 81113 wowa

TN" linat Speed Efflftey VLIft tp IT"e __ _ _ _ _?u TV" QV Mc* ftap "~

.0% 40.72 6019 6019 38.48 __ _0.40.0 5.1 17l9.2 9 7.46 160 0.12 0.12 40.0 89 0,334 54.15

.46% 0.064 6019 80I9068.40 1378 0.407 5T41 ___ 9902 98 7.33 163 0.12 0.24 40.0 903 0141 5.3911
1 6019 e4M 1385 040 84 $ 15-2 90 96 73 136 0.12 0.640.0 903 615 839 -1OA MO __NA 1385 -0407- 5-41- -1652 99.02 96 7.32 1636 0.12 0.4 40.0 903 010 -f11

.6% .40 1 O 609 019 68 I 18 0.407 5.41 16.62 002 U5 7.32 163 0.12 _0.69 40.0 ON 1,1 5.0
-- 4%- .. 3-2- 601 6019 68.46 1385 I0.407 541 -185 99.-02 U 7.32 J1636 0120 40.0 90N 61.413 55394 -43% 4024 601 6019 68.48 13851 A7 -11 1.290 6 73 13 0.12 0.63 40.0 903 8141 553M
.2% 016 601 0019 68.48 1385 0.AO? 5.l 162 99.02 967.33 16ox I0.2 0.95I 40.0 903 61411 AM

-U1%f .0068.4 6019040 S.4l 1.52 99.02 go 73 163 0.12 1.07 140.0 GM 90 I~A10 MM I
0% -0.01 M10  6019 88.46 1385 0.07 S & 1.2 99.02 98 7.33 166 = 1.17 40.0 Ws 903 6110 5539

0% 0.00 6019j 6019 88.48 1365 0.407 5.41 16.02 99.02 96 733 166 00 18 40.0 903 61,409 55 -

1% 0.06 618 609 89.66 1385 .0 4 16.69 9902 96 7.42 1631 .2 1.30 40.0 903 11.455 55,355
2% 0.16 634 626 920I30 .0 .1 1.39.2 U 170 I 2 t01 A2 40.0 90 1,641 5528
3% 0.24 650 6421 949 1371 0.409 575 17.37 9 9.2 7.79 1610T 0.12 1.54 40.0 OM6 61,62 65321

0.2 M66 6562 91765 1r36 0A09 6.66 17.70 __ 9 7.iF Iw' 06. 12 -1.66 40.1 907 6472 55120 -
5%- 057 __1 ous 1354 0.410 5.01 17.78 99.02 i1 81 1596 0.12 11.79 40.1 907 61711 55,094 -

8% 0A8 632 6457 94.91 1352 I 0.409 56.76 117.44 9902 96 7683 1608 .1 - 0 40. -N 61,61 55,1617% 0.56 6146 6245 91.60 1361 0.40 5.0 1.00 09.02 96 79 161 012 20 40.1 Mt O 61506 2
8% 0.64 1biT OM 60 869.20 1372 0.407 l A5 1663 09902 96 738 1633 0.12 2.14 40.1 903 61,417 655.34

9% 0.72- 1 72 M m 0.0 *3 6 i6 iIi1628 009.M 2 6 715 64 0.122.26 40.1f 901 61,311 'W -
10% 0.80 52-90 5516,s 81.08 1393 j -o 0.40 4.98 154-6 99.02 99 674 I669 0.12 2.3 40.1 89 16122
12% 0.6 4808 5049 74.22 1412 0.A03 4598 14.46 99.02 96 120 1700 0.2 2.61 40.1 895 ~ L5,2
14% 1.12 4652 4730 69.53 1439 042 4.31 13.77 99.02 96 5.62 171 023 2.63 40.1 W9 60.78 597
16 129 449 455 6.5 1457- GAjl 4.17 1-3.44 19102 96 5.64 1732 0.22 &305 40.1 6o91 6061K 518% 145~ 42 4351 63.96 1465 0.400 3.96 21 90 9 .F 14 022 328 40.1 68NO615

0~16f~445.1 17 .9 .2 1.990 5,01 1767 0.22 3A9 40.1 86 60.338 !L -_m 5 1495 0.397 3_ _ _ _ __622% 1.77 3577 3734 54.944 11640 99.02 98 40 2 31 40.1 684 60.164 56.430 -

24% 1. 3M 32 3410 50.21 16i 0.3 j -3.1 10.90 0902 U .2 h610~ 0.21 1&313 40.1 882 59999 66.569 1.(v 20~ 4 t 3105 45.64 1632 0.394 2.88 10.20 99.02 OS 3.81 i$2 01 tf4. 679 59,812
26 V 2.-!F 2636 2792- 4.04 J550-- 0,39F 2.00 9I60- 9028 .5 15 0.21 4.36 40.1 W7 663 56,42
30% 2.41 232 2482'" 36.48 158 .32132 8.090 U Wi V - 1875 0.21 4.664. 7 5694t5 18i 55 _194 26665 158 0389 1.63 __5_ 902 6 2.46 1913 0.51 6040.1 e69 59,138 57,195

4% 3.21 1007 121 18.8 1612 0.388 122 6.04 99021 99 163 1960 OA__ 5,_ 40.1 864 5574 567.463 -45% 362 I 9 0 346934 6 14 9902 99 115 1988 049 6.04 40.1 no0 588518 ___s

66 402 51 66710.11 166 0*33 0.66 4.54 99.0 99 0668 2004 0.48 5.52 40.1 856 68389 57.72
% 4.2 319 45016.821695 0.362 0.43 4.08 99.02 99 0.58 2021 0.48 7.M040.1 65M 56.243 57,793 -60% 4.82 -270 25 0.3 1710 OM8 0.02 3.06 9102 9 003 2053 0.47 7.47 40.1 852 57,97 57,954 -

__ F -13-I .75 .4 1737 0.38 0.61 4.54 912 I9 0.6 2007 0.97 6.44 40.1 88 12,102 ~71.307
80 I643 .2235 .177 21.16 1695 0.387 1.3610.40 99.021 U 1.83 1949 0.99 9A43 40.1 865 12970,931 -.

90% j7.23 -20 2567 30.55 -o .9 1.95 f 7.6 910-2 T96oS 2.62- 19041 1.02 10.45 40.1 87 73l179 I7.1 -
100% 8.03- .06 24135.09 1811 0.391 2.23 US 8.6 9.02 99 3.00 166 1.03.- 11.46 40.1 87 7A3M 70,445 -V1W - - .27 65 12 034 078 111.37 9902 90 74.74 144 - - - 78 53,237 ___

Sae - - 6019 ou 684 .171090 5 ago90147 - 18.8 4CS 769 Z 5 -

w t4 - 60196848 __30 0__407 11.52 199.02 98 734 1636 12.0 40.4 902 0136 530,-

0

CIO

0

00

n 0
0
R. 0

10



BWROG DCM for B Battery (bat ersion 2.0.xds, Output Plots, 9/16102, 1:07 PM
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Stem Thrust vs. Stroke Position
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1' 4000 .

2 2000 ..
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-4000 _
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Valve Stroke Position and Temperature vs. Time
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2 --- r -, , - . . 40.0
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Motor Speed and Current vs. Output Torque
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70,000 ........... ............... ........ .......... . A __:....70,000
60,000 ~ . ; , : 60,000. 6

40,000 .... .... ..... ......... ..|*~ 400050,000 ~ s,ooo
40,000 4 0.....
30,000 I. w4N - h kt _ 30,000
30,000 .......... .............. .............2,020,20:000

co J,. ......... .......

(10,000) .. j. ............. _ .................................. 2O0
(10,0001
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a
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0
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Motor Output Torque (ftbs)

0.00 100.00

Valve: 23MOV-16. dynamic oMn with blowdown model
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GWROG DCM for B Battery (batch). Version 2.0ifl. Inputs. 21602. 1:30 PM

Select Vahew-.w 123t4ov-16,. dynmwnic dom 1U W W SlOwown m il{J
,

Valve Type

Flow type
Stoke direction
Fhdld (blod onl)

Load prole m od

Additional strke time (seconds)

VWM andAg~for iftnw~
stem diameter. D_,, (Indces)
Seat ring Iaco ID. Dw.aD (IrWhes)
Seat ring Inr dIaMeter. D_ (inches)
Globe valve stroke length, 0 (Inches)
Isolation-toiwedglng travel. X (percent)
Packing lod. F_ (lb.)
Required thrust (Icudkng water Intia). F., (Ib.)
Required thrust due to we Inrtia, Fw (lbs)
Flow Coefficient. Cv (OpmpsiJ)
Actuator overall ratio. OAR
Motor ger setrto. MGSR
Actuator rated torque.-

Stem factor. SF (ft4b-lsb)
Overhauling stem factor. SFc (ft.4ballb)

Voltage at MCC. V.,D (volts)
Cable resistance. R... (chms)
hermal overload resistance. R_ (Ohns)

Nominal voltage. V. (ol)

Motor typ
Valve stem lead, lead (Inches)

Pullout efficiency. ill
Run efficlency. in,

Nominal motr speed (rpm).

DOferentlal pressure. DP (pl)
Valve pressure at full open. Po (psg)

Flaw rate. Q, (opm)
Fluld density. p (
Ambient temperature (C)
Length of upstream piping. L. (pipe dlsmetm)

.Yes

Yes
Yes
Yes
Yes

yes

Yes

no
no
yes
yes
Yes
Yes
no
yes
Yes
yes
Yes
no
yes
Yes
Yes
Yes
Yes
Yes
Yes
yes

optional

no
Yes
no
woo
Yes
yes

2.000
8.034
7.909
9.760

10.00%
2.500
6,019

a
I

40.18
0.846
8S0

0.01470
0.01190
103.69
0.071S
0.0112
125

60f f-b. 125 VOC
1.000
0.40
0.50 ,4
1.900 ,

double disk

ldose

stean

Use default
0

80%s _

70% _
60% _
65% -

60% -

45% _
40% -

35% -

30% _
28% -

26% -

24% -

22%
20% -

18% -

16%f _
14% _
12% -

9% -

8% _
7% -

5% _
4% -

3% _
2% -

0% _
-0.0010% -

-100% -

0
1120
0

2.788
40

200

System resistance. K.,.
Fully open ster thrust. F0 (Iobs)
Nominal motor torque. - (ft-lbe)
Maximum motor torque (t-ba)
Maxinum adjusted motor torque (-lbs)
lbinmn motor speed (rpa)
Minimum Instantaneous actuator capability (Ibs)
Minimum Instantaneous margin (lb&)

Maxinum allowable thrust at torque witch trip
Efficiency at minimum Instantaneous capability

wwmnlhs

no
yer
yes
yes
Yes
Yes
yes
Yes
Yes
yes

6,019
74.7

5.5
7.1

1726
63.220

67.201
55.867
0.400

Predicted Slowe Tme (Seconds): 12.29



BWROG DCM for 8 Bs" Me"y(ac), Version 2.0.xls, Resubt, 911612,1:30 PM

StmAverage Averag x Avvrag MO-W Adjuste stroke __ ov Intt InatInat
StoePstio Se StinSpeed EfIRciency1  Currnt Vlabge Speed ""sTemp Torque Cap ActCap Mawqtn

10% 8.03 601 1 00 4d0 _0

90 .3 609 61 -8.704-00 5.5 1.61089-02 7.11 176 .2 11240 99 6.20821 -

60% 8.436e019 6019 88.47 146! 0.408 5,40 16.51 103.89 102 8.08 1734 1.12 1.2440.1 947 64,427 58,40
5.2 61 019 $8847 1467 OA040 5.40 16.50 103.89 10i.6 13 .12 3.38 401 47t65840

-60% -- 4.62 6019 6019 88.47 1467 0.408- 5.40 16i013.69 102 6 .9 1734. 1.10 2 4.47.. 40.1 947 64,418 rA -0

55% 4.4 6019 601 88.47 1467- 0.40 5.40 16.5 103.6 1Ofi -I02 6.98 1734 0.58 5.03 40.2 -947 6-4,410- 58.391 -

50%- _ 4.0'2 61 61 - 88.47 1467 0.0 .0 16.50 103.69 102 8908 1734 0.56 5.59 40.2 947 84,406 56.387 -

45% 3.62 60-19 619 8846 146?- 0.0 .0 16.50 103.60 1-02 _698 174 0.58 8.15 40.2 947 64.402 58,383 -

40 .1- 61 9 8848- 1467 0.408 5,40 18.50 10.9m .8~74 05 671 40.2 947 64,398 5..379
3% 2.8 6019 601 88.48 1467 0-d.4-08 _K40 16.50 103.69 1102 699 1734 0.56 7.27 40.2 947 64,394 -5837 -

30% 2.41 6019g 6019 68.48 1467 0.406 5.40 _16.50 103.691 102 699 1734 0.56 7.62 40.2 94 e- 58,710
28 .25 809 019 88.48 1467 0.408 5.40 16.50 103.6910 6990 1734 0.22 8.05 40.2 1 946 6438 58,367 -

26% 2.09 , 6019 6019 88.48 1487 0.408 5.40 16.50 103.691 102 699 1734 0.22 8.27 40.3 946 6438 58,366e
24% 1.3 01 601 8a416 048 54 16.50 103.69 102 6.99 1734 0.22 8.49 40.3 948 64,383 5836

22% I.7 61 609 8.8 1467 0.408 5.0 1.0136 10 8.9 13 022 .743 96 6,81 833 -

20 16 019 60119 88.48 1487 0.0 5.40 ...# 16.50 103.69 102 6.99 1734 0.22 8.9 40.3 94 438 8361
22%j 1.45 61 6 8.8 16 0.408 .0 1.0136 0 9 74 02 .64. 946 64,378 5,5
16% 1.29 6019 6019 68.-46- 1467' 0.408 5.40 1.0103.69 102 6S.9 9- 17480 .39 40.3 946 8438 58.3e1

14% 11 6019 8019f 68.48 1467 0.408 5.40 165010.6 102 6.9 1734 0.22 9.143 96 6475f .
12% 09 09 61 84 47 .0 .0 1.0136912 _69 74 02 9.846 40.3 946 64,373 58,3559

-1 I 0809 500919 9bg 8848 147.4408if.... 5.0 1.0136.0 O." -1734 -0.22 100 40.3 946 64,372 58,358
9 J07 609 61 88848 0.40 5. 16.50.103.6 102 64.99.. 1734. 0.1 1.74.iF 98 ~ 831

6% 01.64 6019 6019 68.48 146 0.408 5.0 1.0103.63 102 ~ iW 10.2 O"1 94875 56,351

6% 04 0909841487 0.4085.06510.906913 0.1110.51 40.3 946 84,368 58,3455
IBM.4 61 80119 88.48 14670.408 -5.40 16.50 1103.69 102 6.99 1734 0.11 10.62 40.3 945 64,372 5-8.,348 -

4% 0.32 61901 19ii11iff- ,0.408 -5.40 16.50 103.89~ 10 S.99 1734 0.11 10.73 40.3 94 64,366 58,3471
_.02416019_ 609 8.6 18_048_54 16,50 V03.9 .10 6.99 134 01.040..4..~6~~
2%- 6 609_61 O88.4 1J467 0.0 .0 15 0.9102 6.9 13w01e0954. 4 64,3655834J . _ f61 61 - 846 16 0.40.5.4 .. 1.5 103..8..l-. 9 10[.9 13 .1 1.6 4. 4 434 5,40% 00 019 6019 6.8 48 048 540 15Q1036 10 .9 1734 0.1 11.164.246 6,685,4

0 -0.01 6019 6019 88.48 1467 0.408 5.40 IM 103.691 102 6.99 1734 0.01 11,19 40.3 946 64,362 5833 _

O -2% .40.1 6019 6019' 88.46 146 040 5.40 16.50 10.6 10? 6.99 1734 0.11 11.4 40.3 94 64L6 58,342
ii3% -- 424..6019. 8019 68.'48 1487 -~0.408 5.40 16.50 103.69 .. 10 .... 1734-0.11 11.51 40.4 946- 64,361 58,3420

.%- .4 3 -2 6019 88.48 1487 0.408 5.40 16.50 103.69 102 6.99 1734 0.11 11.73 40.4 m--96 6,5 58,340
.6 0.248 01 6019 8848 187 0.0 54 16.50 103.69 102 699 174 0.11 11.84 40.4 946 64,358 56,339
-7 0.56 601 -609 88.48 1467 0.406 -5.40 16.50 103.6 102 6.99 1734 0.11 119 40.4 94 64,357 568,338 -

.9% I 0.72 6019 6019 680.48 1487 0.408 5.40 16.50 103.69 102 699 1734 0.11 12180 40.4 9461 I 64,354 58,3375
.1%- .060 6019 609 88.48. 1467 0.408 5.40 165 0.9102 - .9 1734 0.1 122 4. 946 84,35558333

TS -- 567 81.4 2-08531 115.63 106 94.... 74i.74 15 2 -5.6M

0cen - - 619 84 .0 5.41 17.0 036 89I314 1141 40.3 15 _5,193 49,1743
Ite -00 - 0 - 6019 88.46 1487, 0.408 5.40 16.50 11036 102 6.99 1734 0-1 112.3 40.3 946 6435?5

111 W i -_ - . _ _ - _ _

L-4

0

t.J
0~
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00
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0



BWROG DCM for B Battery (batch), Version 2.0.xls, Output Plots, 9116102,1:30 PM
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Stem Thnust vs. Stroke PositIon Valve Stroke Position and Temperature vs. Time
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3000

E 2500 4

%. 2000

I 1500
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0. 1000

0 500-

0 ..
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. ...... .. .

.. . .. ... . . . . .. . .. . .

200
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70,000
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- -: 58,800
............... 58,400

- .u ... 58,200
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Motor Output Torque (ft-lbs)

100.00 0

Valvo: 23MOV-16. dynamic close uith blowdown mod
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AC& DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME
_;3 MbVlq blamw TtA6041-d iq 6

MANUFACTURER MCC ESK ISE ICOMP. LOCATION & ELEVATION

H.P./TORQUE TYPE MODEL NO.
kX3 mS ra CPc w .e.

VOLTAGE PHASE HZ MOTOR SERIAL NO; DESIGN CODE
_____ DCrvo489 1
AMP(L.R.) SERV. FACTOR DUTY FRAME
-4H~ , /JS1LX2

A- L. ) RPM- O TEMP. RISE - INSUL. CLASS

OVERLOAD RELAYNO. H THEATER AMPS APPROX. HTR. % ARM AMPS FIELD AMPS
Q h 6o I3CbI

TOTAL STEM TRAVEL F-4,&? INCHES TURNS ROTORS 1 2 3 4
INCHES ia/'!21" TURNS U LL CLOSED

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TYPE NO. RECOMMkNDP: x
LIrwro S B OPENW 2 Z CLOSE £ Z2
TYPE SER. NO. BKR. AMPB.- MAX:

L3q__ _ ___ / Z _ OPEN CLOSE 3-
SIZE ORDER NO. CONTACTOR SIZE S LATE IN PLACESIE I 1-10 11901 c/CI1 19I DC 5 {YEX 6NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TI LIMITORQUE ~

AMPS F.L. AT TORQUE SWITCH f _M
TORQUE TRIP ] /70 SETTIND .*5 /1 .,,MCC-G C

BRAKE INFO, BOLTING TORQUE, MISC INFO k',41 ,R REFERC OL Y

I rt)~~R REFER-- ENL
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F UMITOROUE CORPORAT& - _

P.O. Box 11318, Lynchburg, VA 24506
CERTIFIED INFORMATION SHEET - ELECTRIC ACTUATOR

Umitorque Order No. 110119.01

Customer Name N.Y. Power Authority

Customew P.O. No. 86-6500 S.O. No.

Unit Type & Size SB-3 Motor 150 Ft. Lbs. Suitable for volts

DC Phase Cycle 125 Volts 1900 RPM

Approximate Amps Approximate Amp - Approximate
Futll Load 8Co Locked Rotor Z 810O H.P. 10.86

Unit Enclosure C Weatherproof C Submersible ( ft. Head for hrs.)

El Explosionproof Class Group's) Div. ED Nuclear

Outline Drawing: 02-416-0004-4

Wiring Diagram: 15-477-1941-3

Umit Switch Compartment Heater 120 volt SO watt | Motor Heater N/S volt watt
0 (Dnot C

Control Compartment Heater Q supplied 0 supplied volt watt
G]notMechanical Dial Position Indicator isuppied t supplied

Jur or Bevel Gear Attachment su "pplied C supplied Ratio

Handwheel Diameter inches (If other than standard) E with spinner

Position 0 A C B supplied (Applies to Electric/Manual Corpbinations only)

Tagging and Remarks:

InsRde Containment, safety related, qualified by Limitorque Qualification
Rleport #B0009.

In accordance with the actuator qualification. motor "T" drains must be field
installed in place of the two lowest motor drain plugs. Motor 'T" drains are
tagged and located in the limit switch compartment on shipment from Limitorque.

We reconminend the use of a 500 OHM, 50 Watt field discharge resistor.

Torque switch settings/Torque- 2/41800#. 3 3/4 / 807036#

ENCLOSED: (3) PRINTS (1) SEPIA (Sent Under Separate Covers)
All drawings and information listed above are certified for construction. Please advise us at
once should you require any changes or corrections, as we are proceeding to manufacture in
accordance with the above Information.
Limitorque Certification Department Revision A By

Name/) ) i Lt<:c (Cc .ci ' Date FEB 0 3 1987 Date 3/5/87
NaReLEASEteLDat

[RELEASE) L-69
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23MOV-1 9
Battery v Votes i Stroke

Date Inrush O/C Voltage Test No. l Time VWR Number Notes
911192 320.2 C 129.3 1 18.7 23/108052 Inrush considered an anomaly
911/92 319.6 0 129.3 [ 1 17.7 231108052 Inrush considered an anomoly

11/22/92 , 376.8 C 129.0 4 18.4 23/108052 1
11/22/92 362.1 0 129.0 4 17.4 23/108052 i
11122192 377.3 C 129.0 5 18.5 POT-23H IDynamic Votes Test (Hydro)
11/22192 360.2 0 129.0 5 17.5 POT-23H IDynamic Votes Test (Hydro)
11/22/92 342.6 L C -117.6 6 21.0 POT-23H IDegraded Voltage Test & Dynamic
11/22/92 329.4 i 0 -117.6 6 20.0 1 POT-23H IDegraded Voltage Test & Dynamic
4/23/93 446.2 C 129.5 2 17.8 23/97737 lInrush considered an anomoly
4/23/93 363.6 $0 129.5 2 17.3 23/97737
10/30/98 360.2 C I -131 3 17.2 97-03247-00repeatability test
10/30/98 - 365.1 0 f -131 3 16.2 -97-03247-00 repeatability test
10130/98 354.3 C I -131 4 17.2 97-03247-0
10/30/98 366.5 0 f -131 ! 4 16.2 97-03247-00
11/12/98 373.4 C I 132.6 i 7 16.5 97-03247-02
11/12/98 1 373.9 0 j 132.6 7 i 15.9 97-03247-02
11/12/98 371.4 C f 132.6 8 16.5 97-03247-02_
11/12/98 366.1 0 f 132.6 8 15.8 97-03247-02|

Operator was replaced 9/92 _ _ _

23MOV-19 Votes Tests Data .4
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I 23M0V-19

(Battery & BMCC feeds)
0.02027 ohms

--vvvr --

(Rm + 0.07984 )x 377.3 a 129.0

Rm = 0.262 ohms

ILRA * 477.0 Amps 4M25VDC

(Breaker)

0.001 ohms

A2

Al

LRA 377.3 Amp @ 129.0 V DC
POT-23H, votes test #5. Dynamic test

ESK-1 IAL

(Heater) 0.0173

(DC2) 0.0044 ohms (Cable)

Rm + Rjumpers ( 0.0272 ohms)

(DCI) 0.0044 ohms (Cable)

'4

(DCO) 0.0044 ohms (Cable)

(NOO) 0.00087 ohms (Cable)
Corrected for 269C

23MOV-19 Inrush Current
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8VVROG DCC fo B Battevy Match). Version 2.0jds. Input s:1602. 40 PM

S~fo Vahv-- 14vs I *v-.mtva~c wen wffA punv flaw

Vale Type
Flow
S diecon
Fluld (bklodowjn on~
Load p mlod
Addiional sl - Onve (secnds)

Y"
Yes
no
Y"
4"3

Sem d eter. 0Dn (Whes)
sea rbg tame so. DW, (Indies)
seat #V huier dwilaer. Dw0 (Ine)
Globe bvale Strobe klet 0 flndies)

WOWed..., lravel. X (perMu)
Pdcltgl bad. Ft_ tbs)
Required OwuM (hchidri wae InW). Fa (be)
Requre 1h t due to wOe kverta, Fvw (b)
Flow coeffiertd. C. (Gpm6VIln)
Acluator averall atio. OAR
Motor g U W ratlo. MGSR
Adumsto rated law. Twe
Stem nfaor SF (fk4bb)

0vrhuling se factor. SF0 (ftIbstb)
Voltage at MOO. V (vot)
Cable resletce. R6 d (CW=)
Thermal Coverod latWCe. R (ohnms)
Noa~mei wvlea*. V. Olt)
Motor
VaWe stem 1ad. bad (hkdWe)
PulDloutffkcienc. v
Run Ehlolency. V,
Norrnal motr sped (rpm).

awred prsure. Op PSOp
Valve pressure t ll open, P3 (Psei)
Flaw roe. a. tgprn)

Fluid denslty. P (eft')
Ambient temprSUM (C)
Length df upstrem piphg. L, (pipe diamete)

8ytr _ ,ttwe K,
FulFy open am. Umuat. fe (te)
Nomirnd msoro , vmm(ftlbs)

xm mw ue fba)

Ulnrnum motor speed (rm)
Mfbikium kii twitarweousaechiator maebiflty (lb&)
Mkolnurn kuatantmieou nwigln (bs)
Maxmwurn aloable tlust at un-edging
Efficiency at rnk*nwn Inmtanues capablltY

yes
no

no

Y"
Y"
no

yes

yes
Y"

Yes

Yes
Y"

yes
"3

Y"

"3
nOS

pumped fow
O~penj

Use default

22SO
11.600

tt.375
0.000
8.00

84,001
0

60.11
0.818
4,200

0.02736
0.00018

99.02
0.0474
0.0184

125
150ft-b. 125VOC

1.000
0.40
0.55
1.9000

100% _
Om% -
00% -

70% -

am% -

55% -

G0% -

45% -
40% -

35% -

30% -

28% -

24% -

22% -

20% -

ll8% -

'12% -

14% -

12% -

10% -

7% -

8% -

7% -

4% -

3% -

2% -

1% -
0% -

-0.1% _
-100%

yes

yes
Y"

yes

yes

10O0
-2.383
340-0

115.9
237.3
444

121.661
38.780
101.918

0400

Pfdkted SVmke TiMe (Secods): 24.07
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Stroke Position stem ste now inbVim otr otr naat nsan Ist"no, nme rm" ___d Vodltupr Ud 1,a Tom" Torqu Cap Act Cop Naula
_~_ ~j~ 4101- ToW". 18p~~-_ _

.7 6 41 01 4901 232289 0.400 115619 32218? iim-~ 3 0.62 1 0.62 9L86 3,321 121081 M
-6 * _i. !01 040 2322.89 363 0.438 10.0 221 1902 80 212158 621 05 1.15 99.0 ~ 002 0

76% 0.o4.in 04901 84901 2322.81 433 0.458 101.13 201 102 81 202.63 60 0.49 1.64 10. . 14Z,317 67.415 0
.5% 4055 84001 64101 232.189 4lo40 0.2 71 9102 .I 20.6 6 &49 iT 23is 10.1 3130 1435645 58.742 0
.4% .04484 6401 4901 25218 48 0.480~ 100619 277.07 9902 81 201.49 T s 66 09 2.62 102.1 3120 143,264 88363 0
_3W 437 6490 18$4101 232169 48 0.480 100.7 MOD L0 81 202112 M 563 .4.PL 3.11 1031 SUI 142,61 !L
.2% i 0.28 801I491 2322.89 6 0.480 100.70 277.11 0902 81 20.6562 0.49 3AO0104.2 3,9 142.3609 5AL4 0
.2% 1016 T84901 164901 2522.81 46 0.400 100.71 277.14 19.2 81 203.401560 0.49 4.09 105.2 3645 14IJMf P.02 0
-1% 4009t I - -29 5 .e 100.72 27.17 09.02 e1 204.041558 0.60 4.69106.2 3.8 141.47 7 5U$ 0

0% -.o0o T4 9 0 1  84101 2322.8 457 0.480 ¶10-073 277.10 0902 81 204.68 657 0.43 5.03 107.1 3.859 14.0332~ 661L *
---- .4-80100.74 277.22 9902 81 255555 I 0.06 6.09 10. 3,84 1 .355,7421I

Ow736 916119440 _ _ 682 + 0.59 5.68 108.4 3.6l 141.= 80.664 583
-87.0__ 244.23 .0 3 174.63 - - 109.3 144,080,06 I

3% 0.35 am 16289 514 0.462 78.10 221.97 9002 84 16.7 683 061 8.74 10Q.% 4011 14 70,657 199
4% 06554S944 12.22 559 043 1 197., 992 6 352 5 0.48 7.20 110.4 _4 ~~ 90,022 264

5% j .58- 401I570 1380.87 814 0.485 Wio9 168.05 9902 68 111.99 f 44 0.41 7.6 110.7 4.I2PAM12,5 3163
6% 0.69 32482 1 3871 1061.31 09 0.452 48.89 133914 199-02 10 86643 99 0.35 7.1 110.8 4.17 1558 II 3522
7"' 0.61 ~2298 27715 j58.29 I 12 0.430 35.15 101:07 99021 9 634 1 0.30 62 1. ,7 4381102 31

~8% 0.I a1753I M 543.11 937 0.415 26.12 78.84 9902194 48.27 ~1212 0.27 8.8 111.1 311 145.65 128,003 38540% ¶4'11t114 364107 00 11 7.42 9929S 3345 1415 0.24 87 11. 3,M.. 143A55 129,426 3943
iK0% J 1 642 918 272155 1 1158 0.394 13.61 42.97 1902 96 2390 150 m.2 9:00 111.1 3,8 14,1 131,751 400L
12% 138 475 6598 180.53 1235 0.386 9.33 30.66 1902 97 160i 1805 0.43 9.43 1112 36033 14.8 133,489 408
14% 1.61 3019 389 10.5 1314) 0.6 5.0 20.40 09.02 98 9.65 1697 0.41 9.84 111.2 3,79 13. 134.812 4125
16% - .84 1261 2144 58.65 13891 0.375 3.12 1.7 99-02 _98 6.29 1759 0.39 _10.23 1112 3,6 13-7374- 135,80" 4155

8% Z? 66 98 2.4 13 0.7 1.31 6.82 1902 go 2.3 1801 0.38 10.61 1112 3,751 137,103 136.155 4175
20% 2.30 182 405 11.08 1474 0,371 0.8 8.84 990 99 11 62 0.38 10.99. 112 3.745 1387190 136 18

22 13 .26 .40 0.01 1410 0.370 0.00 5.00 09902 9 000 1636 0.38 11.37 111.2 336 899994196
24 .6 .708 .485 00 52 0.370 0.00' 5.01 9902 09 01 163 0.38 11.75. 1112 3 373 11WSU 4204

26% 2. .1153 .91 0.17 IW 0.3710 0.01 5.08 9902 09 0.02 1635 I0.38 12.12 1112 376 815991518 4210
28% 3.22 41460 .1307 0.24 1502 *0.370 0.01 5.04 99.02 99 0.02 18351 036 12.50 111.2 3,736 #9581118 4214
30% 3.5 .1571 41515 0.28 150 0.370 0.01 -0 -.0 99 0.03 163 0.38 12.88 111.2 3.736 5M1119 4218
35% 4.03 .1849 .1710 0.31 1502 0,370 0.02 5.05 9902 99 0.03 16O35 ~0.94 13.82 111.2 3.736 #81M 5899 42

4% 40 206 .93 05 1502 0.370 02 5 09 0.03 183 0.94 14.78 111.2 3,738 WUWM ##WN 22
45% 5.1 .291 -206 0638 150s2 0.370 0.02 5.6 90 99 0.03 1635 0.94 15.70 1112 3,738 fII#599 4230

50% 5.75 .2144 .2117 0.39 1502 0.370 0.02 5.0 0902 9 004- 1R83-5 0. 94 16.65 1112 -76 23
65 .3 .15 .2170 0.39 152 030 00 .6I90 9 0.04 1635 I 0.94 17.69 1112 3.736 #9MOM MUW 423

6.9 .23 .2215 0.40 1502 0.370 0.02- 5.06~ 0902 09 0.04 1635 0.94 16.5 111. 3.736 O95MWNNM 423
__% 8.05 .229 .26 0.41 1501 0.370 0.02 5.06 9902 09 004 16A18 04 1. 736T 81MUM 4234

6% 9.20 .2335 -2318 0.42 1501 0.370 0.02 t .06 9902 99 004 1835 1.88 22.30 111.2 3,73 11M UM9W# 423
90% 10.35 -236 .241 04 51 0.7".2 66 m92 9 0 1035 1.88 24.16 111.2_ 3j5 W## 99594235

_ 10 .26 2363 0.43 1601 030 00 50 90 9 04_15 1.8 2.7 1.2 76 #981811W 423
L W- - 101918 2786 9 36 51 417A8 0902 72 300 14 - - - ~ fI~

a_ __ ___8 - 0.4.00 11569 i050 02 30 6iF3 #EF - #REF1 IREF1 #REF1 #REF1 REI
Wftr WM1690 2322.89 LREF I1.000 48.35 132.46 99.02 90 Y0 16s8 - _ 224 106.0 9,380 342,826 257.925 -

- I ~ 1 - ~ -j- . - . - 1 - - - - - - - _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _F

t~j

00

rI 0
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23MOV-19 continuations

BWROG DCl for B Battery (btdh), Version 2.0Xd. inputs. W18/2002.4:07 PM

Selet ivalvo-W 12M 22N-29. dyrm'u dose mbt punp flow i wl
_ _

Vatv Type
Flow tipe

8iroM dkodtim
Flud (blowdow onl)
Loed prone method
Additional stro e (second&)

Y"
no
yes
Y5

Vevea" nAain~r hon
Stm dLer. Q,. (nhs)
Seat rfhn ace ID. DV (ches)
Seat A Inner dinamter. DP (inches)
Globe valv sinke length. 0 (Inctes)
isoisi .ging travel, X (percent)
Peckin load. Foe" (lb.)
Required thrust (inckadn Water inertia). Fa (Iba)
Required thrust due to water inertia, F (abn)
Flow coefficient. Cv (gpm/el m2)
Actuator overall ratio, OAR
Motor geret ratio. MGSR
Achtutor rated torque. _-

stem factor. SF )flb)
Overhaulingos m factor. SF* (fl4baft)
Volge at MCC. V_ vs)
Coble resistence, R, (ohms)
Thermal oversload resistance. Rw (ohms)
Nominal voltage. V,, (voltf)
motor MM
Valve stem lad. lead (Inches)
Pullout efficiency. r,
Run efficncy. i,
Nominal motor speed (rpm). O

Dlerntw pressure. DP (pa
Vahve PreSSure at fuN open. Ps (psig)
Flow rae. Q (Upm)
Fluid denIty. p (lbsM 2)
Amblent nemperaturs (C)
Length OF upstream Piping. Lo (pipe diametes)

System resistance. K..,.
Fully Open stem thrust. Fe (lbs)
Nominal motor torque. f-lbs)
Maximum molor krque )(ftbs)

U ted motor torque (lb*)
Minimum motor speed (rpm)
Minimum Istantaneous actuator capabilty (ibs)

Minimum instantaneous margin (e)
Maxknum alowable thrust at torque switch tri
Efficiency at mhihium instantaneous capability

wmnos

Y5

no
no

Yes

Yes

no
yes
Yep

yes
no

Yes
Yes
Yes

yes
Y"yes
yes

Yes

Yes
yes
yes
no

"5
yet
yes
yes
yes
yes

yes

yes

Ipumped f1low

fiwasngoterI
Use dsfuf

220

111.500
11.375
0.000
8.00%
2.600
18.724

0
I

50.111
0.818
4,200

0.02738

101.00
0.0474
0.0134

125
150 8-lb. 125 VOC

1.000
0.40
0.65
1.900

100%

90%
80%;
70%

60%55%
60%
45%
40%
36%
30%
286%
25%
24%
22%
20%
18%
18%
14%
12%
10%
9%
8%
7%
6%
5%
4%A
3%
2%
1%
0%

-0.0010%
-100%

I-

125.0
7.9S9
340.0
24.7
41.1
1365

,50.230
138.141
104.143
0.390

Prudicted Strkok Tnme (Seconds): 23.99



OWROG 0CM for B Set"e~ (baI"), VeimIon 2.0.xls. Results, 911612002,4:11 PM

-1 I, - I p-y-¶- - - .~

Stroke POl~tlon

.11.50T

Stem
Thrust

7959

AVer1ge
stem

Thrust-
stem

- Tomqu..-

Worm
Speed

1321

Gemibox
Efficienc

AVM ag
motor Lto

Current Vmcc

90% 1 10.35 1 7965 1 792 110.87 34.89 1101.00

mowo

99
99

AaJtiSWe
motor

18-03

18i.1 ...

motor
$peed

1607
1607

5?roI~
Time

Increment

2.14

Time

0.00
2.14

Temp

98.1
96.2

Instant
Torque Cap

4.224

Intanut
Act Cap

Intstan
Margin a

4228154.373 148.411
4 P 4 mt.… - .. -. . .........T............ .. � ----.-

80% 9.20 1 7983 1 7974 I 218.17 0.39
.. ............... ... ........-....... .-...... ----- -------- --.. -- - - - - . �-- � -- -
,tQ% - 1 8.05 T #1 f -F 7994 I- 216.71 -J 1j~ .3~0

11,15
11.19

35.70
5.89~.ii~

101.00
iol.0
101.00 2.1

2AS 1 4.29 1 96.3 I -~ 4114 150.386 1 142.392 1 4224
- - -

6.45 198.5 4,113 150,312 1142,318 1 4220
60%
65%

S."0
6.33
5.75

8042 1 8024 1 219.52 11314 I 0.390 I 111.23 8.60 I 96.6 4.1112 150.274 1 142.251 1 4210
8068 8055 220q.39 1314 I 0.390
6119 8094 I 221.45 I 1313 I 0.390

11.27 36.00 I 101.001 99 18.23 I 1604 1.08 9.68 I 96.6 4.11 150.237 1 142.18i1 4202
.....-... . .......... - ... ... ... .... .-- r-+l----------- + - ~¶- -I ¶..ttr rtrrrttrr -....... .. --
11.32

P-....� ...... - +- -. --- +�- - . - 1 � . ...... . .....
36.14
36.34

101.00 I 99 15.32 I 1503 1.08
1.08

10-751 96.7I .. I- -4 4 r ' - 4 .-.............
4.110 150.230 1 142.137 1 4193

45%
40%
35%

5.18

-4.03

8174
8229
8349

8147
Om0
8289

222.90
224.40
226.79

1312
131
1309

0.390
0.390
0.391

11.40
11.47
1 1.58

101.00
3654... - [.10100
36.86 101.00

99
99
99
99
99

18.44
18.56
18.76

1801 11.831 9658 4-110.--. I - - --- I --�-!-Z-f ..... ..... �----� -.4 . .. .... .... -- -- . - . -
150.232 I 142.085 I 4182

1600 1.08 1 12.921 96.8 4,110 150,234 1142,032 1 4164
1597 I i.08 1 14.001 98-9 4.111 150,254 I 141.965 1 4136

. ................ -.1 ....I... .....I. ....... .. -- -�- - + - f--------- + - . . j. 9- t- . ; = .4 - . I-
30%/ 13.45
28%i' 'I 3.i22

8510 1 8430 1 230.64 1 1307 I 0.391 11.77t I 37.3
I -- �- - -- - I - --

8575 1 85431 J 2.7-3 1 J'1-33- T 0.39i1 11.92
101.00
101R.0

19.07---------- f--Z-4- - - - - - - - ---- f- -- � -- 4
1592 1 1.09 1 15.081 97.0 4.112 150.303 1 141.874 1 4094

...... - ...,.,--- ......... ........... .... 37.78
36~~.21..

119.32 15689 .0.44
0.44

15.52 1 97.0 4.113 150,332 1 141,790 1 4053
-- . ........ -- - --

26% I 2.99 I 8743 1 8659 J 236.92 1 1300 1 0.392 1 12.07 1101.00
24%i -

20%

14%

2.53
.i2.30

I Al

8986

9470

1i0048~
IiddoT3

8865
-ii0.

9349
959'
9880

242.53

282.41
270.31

1292
1287

0.392
0.393
0.393

-12.35 138.95 .101.100
12.66-- 39.83I 101.00

98ii"

98

19.58 I 1585 15.90 1 97.0 4,114
20.03 11579

..20.56 11573
0.44
0.44
0.44

16.3 .....
16.83 1 97.1

4.117 150.485 1 1141.6520 I 3992
150,383 1 141,723 I 4034

4.120 150.603 1 141.498 1 3938
....I....... I-- ....I.... I---- -- .... .4 - - - -- 4

12-98 1 40.70 I 101 -MI1 98 21.09 1I 156 17.271 97.1 4-124 150.721 1 141.372 1 3357
-�� -�� - I I -. 11 7 . - I -- I-- I - - - - I I - - - . - -... 4-.-- :.Z ..... 1;- . .............!. .... --. ;-.- .4.

.112831 0....394 I 13;.30_ . 4.57 .1101.00 98 12-1.0 .1562
1278I 0.394 13.68 I 42.6l1 1101.00 1 98 i 22.25 1 1556

0.44, 117.721 97.1 1 4,127 150,838 I 141.247 i 3803
0.44 118.16 1 97.2 4.131 1150,981 1 141.101 I 3685

....... ---- , 4- .I ... . .-....... ..-m- ... I-m~ . I..... ... =4
10480 1 286.74 1 1273 F 0.396 1 14.45 1 44.75 1 l1.OOT 98 23.55 1 1542 0.45 18.511 97.2 1 4.140 151.302 1 140.822 1 3525

I_ .38 111778 11345 310O.41 1262 0.398 15.56 47.80 101.00 -98 25.42 1523 0.45 [19.90 97.3 4,15 11,5 140,413 33161%12856 12317 337.00 1248 0.400 16.80 51.21 101.00 98 27.51 1 602 0.46 119.52 97.3 4,165 152,254 139,937 3032

0% 1.04 13534 13195 361.03 1229 0.402 17.if 54.25 11011.00 97 A_93 42_ .3 1.8 9. ,7 1269 1943 i2
8% 0.92 14211 13873 379.58 1213 0.404 18.75 56.59 101.00 9___ 30.83 1488 0.24 19.99 97.4 4J8 598 1915 2583
7% 0.8 14-888 14550 398.08 121 0.0 9.0 5.90 101.00 97 32.26 1453 0.24 20.23 9. 4,5 153,32 138,774 2279

069i . 157 1...5282....... .418.11 1189 0.407 20.50 01.38 101.00 97 33.81 1437 0.24 20.47 97.5 4,205 153,675 138,393 1971
5 O 8 15585 IW112 441,05 11176 0.409 21.53 64.20 101.00 97 35.57 1420 0.24 -20.71 97.5 4,216 154,075 1137956 1553
4 0.6A 17271j 16918- 462.88 116-2- 0O.-iL I 22.49g 88.8 1-01 f 7 3Z ,403 -0.25 209 9 4, 225 154,439 137,522 Me4

3% 0,5 17634 17452 477.50 ~1148 0.412 23.14 68.64 i~ 0 9 83 ~ .5- 2.1 9. _421 154,652 137200 781
2% 02 1799 17816 487.44 1139 0-.4-13 2358 69.84 -101 00 -9 39.13 38 0.25 21.4 97.7 4,235 - 154,785 136,970 474

le012 136 i !19 4!!. 132 013 24.01 71.04 96.0 g 39.89 1378 0.25 21.71 97.8 . 429 14929 138.750 0
0% 0.00 18724 18542'' 507.32 1112 60414- 245 7.25 101.001 40.66 1389 0.25 21196 97.8 4243k 155,070 136,528

-090 18724 1824 -512_2 1120 0.415 24.86 72.83 101.001I 96 41.04 -1385 0.03 21.99 97.8 4244 - 155,111 136,387 0
.1% -009 18i724 18724 512.29 1117 0.4114 24.67 Ji 728 1110 96d 41i.05 1:365- ,-6.V, 22.1 97.94 4,243 155,093 136,369 0
.2 01 8724 18724 512.29 1117 0.ii414 24.6 7283 10,0O 9 41.0-5 1385 . 0.20.. 22. 3 .... 7 97.9 43 155,0O71 1837 0
.2 0.28 i8724 18724 512.29 1117 0.414 24-.67 72.83 1jb01,0 9 41.06 11385 00 2257 98.0 4,242 15504 13,31

.3% J-0.37 18724 fi8724 512.29 11117 0.414 24.67 72.83 11011.00 96 41.07 1365 0.0 2.7 9. ,4~ 5,1 36,295 0
-4% -0.46 18724 18724 51229 1117 0.414 .24. -77283 -101.009 410 5385 0.0 2.8 91 421 154,994 13,7 0
-6% -06 82 82 1.9 11 0.44 4.6 7.83 10 __ 96 _41.097 35 .02 .22j. 23.38 9 .2 4,39 15,92 3621!

-5 .0.5i18724 11 M52.9.ill?7 0.4114 24.8 72.83' -101.00 6 41.08 1365 02 12318 98.2 4,240 --- 154,968 1369244

.6% -0.74 18724 18724 512.29 1117 0.4114 24.67 72.83 101.00 96 41.09 1365 02 23.5-8 98.3 4.239 154,916 138,192 -0

-7% 083 I1724 16724 512.29 1117 0.414 24.67 72.83 101.00 96 41.10 136 0.0 _2.9 98.3 4,238 154,8911 i 36,167 0
-8 0.92 1874 172 512.29 1117 0.414 24.87 72.83 101.00 96 41.11 135 02 98.4 1,85 136,141 0

TT -. I- 104143 2849.35 6 0.367 154.79 425.42 101.00 73 L 0. 11if Z I 2849 104,143 i~
cre , - J18724 52.9 - . 25.56 io5O 'idibo0 32ii 131.42 283 -1131.9 13.423 _____

...e . 1724 5129.112..1 . ..... 00._..._ 417.. . ....-. .22 .. .. 4,73 299 -

- 1. 241.24 51272.84 11 96 _ _ _ 27.5 103.5 _4,171 152,482 133,738 -

Vl: 3 V-9. dynarric closewith Pump flow I .. I.-

OAI

- O-.
~o C.,
0

: -

0
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SYS/ VALVE NQ 23 MOV-25
Q.A. CAT. / 64

FOR REFERENCE ONLY
AC &DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME
§23 Io V-- I2S- Pulk [up u Fleq Isob 1/4 MLC

MANUFACTURER CC ESK SE COMP. LOCATION & ELEVATION

H.R/TORQUE TYPE MODEL NO.
AKewr .S-Fil IAC

VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
g7 o T -coS553
AMP(L.R.) SERV. FACTOR DUTY FRAME

9 2.o _ _ _ _ _ _ _ _ _K __6_

AMP.EL) RPM TEMP. RISE INSUL. CLASS
/Y 5- _ _ _ _ _ _ _ _ _ __-_ _-_-_ _ _ __._

OVERLOAD RELAY NO. HEATER NO. HEATER AMPS APPROX. HTR. % ARM AMPS FIELD AMPS
640J14@ -OS j< q. 5 R 37%5- llle~llcl
TOTAL STEM TRAVEL INCHES OR TURNS ROTORS 1 2 3 4
INCHES TURNS FROI FULL CLOSED

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH

MANU" TYPE NO. RECOMMENDED:
5i/w' _ _-__ i3-1 OPEN / 75- CLOSE /7>

TYPE SER. NO. BKR. AMPS MAX:
64W %6-/5-14 94 OPEN 3- 0 CLOSE 3 0

SIZE ORDER NO. CONTACTOR SIZE STORPLATE IN PLACE
5 3336 (S>E NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNN ING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

FL. < 46r s/SEC 7 7 LIMITORQUE |-9t

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP / | /0 SETTING MCC | -l

BRAKE INFO, BOLTING TORQUE, MISC INFO

AI Iht SCfAFFOoLZ To wofgk ciOeeA 7vZ.
I .
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23MOV-25 continuations

BWROG DtCl for B Battery (batch). Version 2.0xbt. Inputs. V0I/2002. 47 PM

selec Wov-- I 23M0W-MS dywnenc mm VUM pump ramw I qI
_ !

Vralve Typ
Flow ne
Stroke dimetlon
Fluld -w own
Load pofe method
Addional sUok time (secmd)

Vaby ndAftao-rirak
Stem dlarinter. Do_. (Ine)

Seat rn face ID. D ,,, (ne)
Seat rkV winer diameter. 0., (D )hes)
Globe vale Stroke length. 0 (Inches)
Isolaton-wvdging tras . X (percen)
Packin load. Fpk (1b3)
Roqured thrat (Includbag wAte Iraertla). Ft (-ba)
Requbud thrust due to we Ietia. Fvw (Ibs)
Fl coefficient. Cv (gpm1pal)
Actuator overall ratio. OAR
Motor gear Set ratio. MOSR
Actuator rated torque. .wa
Stem fact SF (ft-bAlb)
OvrtuAlng stem factor. SFO (ft-bshb)
Volawe at NCC. V. (Volta)
Cable resistance. R_.. (ohms)
ThenTal overload resistance R_.C (Ohns)
Nomrnal voltaoe. V. (ots)
Motor type
Valve stem bed, lead (Inchs)
PuNoutA effICIeICY. i4.

Run effcincyv. t.
Nomina moto speed (rpm).

Differental pressure. DP (psi
VWve pressure at full open. Ps (palo)
Flow rte. 0.. (gpm)
Fluid density. p (lbeMt)
Ambivt temperature (C)
Length or upstream piping. L., (p diameters)

Cacutfod Vame
System resistance. K.,.
Fully open stem thrust. Fo (bs)
Nomi motor torque. T. (ftM-b)
Maximum motor torque (ft-lb.)
Maxmum adjusted molo torque (ft4bs)
Minknum motor speed (rpm)
Minmum Instataneous actuator capabilty Ob*)
Minimu instantaneous maIMn (b.)
Max m arlkablte thrust at unwedging
Emacicy at minmum Wmsantneus Capability

no pumped faw
Yes l open
no ~0
Ye Use default
yes L

you
no

Yes
Yes
no
Yes

Iyes
you
Ye*
yes
Yes
yes

Yes
Yes
yes
yes
you
yes
Yes,
Yes
Yes

yes
yes
Yes
yes
Ye*
no

Yes
Yes
yes
yes
yes
yes
Yea
Yes
no
Yeas

1.S75
0.000
2.500
1.750
0.00%
1.500

(6.007)
0

170
31.97
1.407
250

0.01160
0.00471
104.77
0.1t3
0.0083

125
25 f-lb. 125 VDC

0.250
OAO
0.50
1.900

100% -
90% -

70% -

e00x
55% -

60% _

45% _
40% -

35% -

30% -

28% -
215% -

24% -

22% -

20% -

18% -

16% -

14% _
12% _
10% -

*0%
5% -

7% -
6% _

5% _

4% _
3% -

2% -

1% -

0% -

-0.0010% -

-100% -

74.1
-605
35.0
2.2
2.9

1841
71.084
67,524

0.383

tWarm-igs

PreOcted S ake Tme (Sueconds): 6.77



BWROG DCM for B Rat" (batch), VersIon 2.0.xls, Resuhs, 9118/002, 4:47 PM

II

I tmAverage Aveg wom Avpg mo motw Adjusted motw STimke rIme o Instamt Intt sst
StoePsu"stm stelm Imotor Vmcc mtr ieITm

I_ ~ Thus Trq ee5  ToqeCurrenit Yob tge jSpeed Mctm~ Temp ToqCap ActCap Marph
_ _ i.6007 -~ 00430,

5b _j_ opjT ................. ........ .. . . . _. | . . . . ....... j.. ....... ......... DTpAa ......... .............. a
0 0.00 80 .8°007 28.29 _ 0400 2.21 7.52 104.77 104 i2.8 1841 0.00 0.00 43.3 348 73.53i 67,524 0
0% 0.00 4007 8 7 28.29 2591 0.414 2.14 7.32 10477 104 2.76 1864 0O00 O 43.3 3 59 78.119 70112* 0
% 0.00 40 400 28.29 28i23 0.A14 2.14 7.32 14 104.7 2.7 1884 0.00 000 3.3 9 71 72 0

-0-% 0 40 .8 007 28.9 2823 0.414 2.14 7.32 10477 104 2.7B 1S U 00 0.00 43.3 359 76119 70,112 0
02623 0.414 .4 7. .77& 104 2.
0% 000 4007 4007 28.29 2823 0.414 2.14 7.3 10477 104 2780.00 0.00 43.3 _ 359 76 .119 70,112 0

.8007 4001 2597 28.29 2623 0.414 _1 7.3 041 2.7 1864 000 0.00 .3 .358_ 76,119 74..2 00% .0 .80 80 2. 22 .414 2.4 .-32 10-4.77 -104 270 1884 0.00 1.00 43.3 _-359 76,119 70,112 0

0% . - 0.0 4007 .. .. . . 28.9 2623 . 0.414 2.14 ..7. ...3. . ...7. .. 2.78 1864 0.00 0.00-43.3 359 76,119 70,112 0
0% , 0.00 56007 .8007 28.29 2623 0.414 2.14 7.32 104.77 104 2.76 1864 0.00 0.00 43.3 359 78,119 70.125 0
% 0.00 400 'F, , So 1 _2 ______ _O_ _3 _ . _

'- 400 28.29 2823 0.414 2.14 7.32 104.77 104 432.78 1884 0.00 0.00 43.3 359 119_ 70,112 07
. 0 .5973 .5990 28.21 2623 41 0.414 21 _.7i 104.77 14_ . .. 8.85..0.0.74357..........6,10- ----.-2.03 4 _ .- .. . 07 43.3 358 7 4 70113 62
2%- _0. 2 .90 4 2.11 7.24 104.77 104 73 1872 0.07 0.14 43. 61 0.
2% 0.0 5 0-i4 .- -. -'- 3. - _'0 ,

3 00. ..5515 .. . 43 ,, _2.07 7.13 104.77 104 2.67 _ 1884 _ 0.07 0.214
_____ .5395 25.41 ____. 0.410 210-Wf T 4.77 10 2.0 02ii. _-- 75,545 70,150 23
4527 561 6.625 22 2 .01 6977 104.77 104 2:50 24 0.29 755 70,136

6% -.1 -5012 .5143 24.23 278 0.0 .85 0.54 10477 - 14 2.39 1950 0.07 0.42 43.3 5 75,309 70,188 340

1 _.32 .23- 41.7633 W03- 3- I _-.4 _ 0.711.20=. 1_ 194.4...._..-.. ........ 33.. 'i 2.27 17037 i.6- 1 e "51-

74735 4873 22.95 24 0.0 1.76 8.29 17 04 43.3 -354 75.05 0
8% 01 ~-.46 .55 2.4 28 :0 .7_ 60 07 0 .15 2005 0.07 _0.56 4.3 35 476 7020 2

9% 016 .48 8 20.3 2822 0.404 1.57 _5.78 104.77 104 2.03 2034 0.07 0.6 43.4 351 j4 37 70,219 4600
10 .18 -395 4048- 19.06 283 0.403 .48 5.537 104.77 104 1.91 2062 0.07 -0.69 43.4 350 74,284 70.23 1 492_'

*12% 0.21 i 2 .3 670 17.29 2i902 0.401 1.35 5.17 104.77 104 1.74 2101 0.13 0.82 43.4 348 73,931 70,261 5H4
-- --- - -. --- -- .- I-f .- _______ ............. ._

14 0.25 ... -303 .3214 75f.14 2958 0.398 1.19 4.74 104.77 10 15 215 0.12 0.9 43, 346 73505 70 290 -590

-1% 0.28. -284 .82 13.30 302 0.396 1.05 4.38 104.77 -- 104 1.35 2192- 0.,1,2 1.07, 43.4 __________ 24
1I -4-_15 38 0. __ -. 34 73,140 70,316 62418 .3 2348 .29 ~17 04 0394~ 0.93_ 4.04 104.77 14 -. 2 227 0.12 1..19 43.4 34 7283 037 85

h
(2
0
0

0,>
TO

00

741

24% 0.39_0. 42.

.zuv -2222 110.47 I 14I 0.393 0.83 3.77 104.771 104 1,07 2257 0.12 1.31 43.4 342 72,57 1 70.355 1 672

............. . . I : _ _: f _ _ _ I _ _ P _ _ _ t _ _ _ I _ _ .

.1891 -1994 9.39 1 3177 1 0.391 0.75 3.54 104.771 104 0.98 1 2282 0.12 1.42 1 43.4 341 72.354 1 70.370 1 690
_" =_ en, § a_ + _ god__+_ _____ _ - + -," J _ : g _ _ +_ _____F I I s _---- I I J --- -

1t46 1 ^ mu i A PA { EASE r ^ *^A ^ At r
1 *1N 1 8.50 1 3212 1 0.39 1 34n

-1 fit .iIRi I KFt-i I M1 I O Ifi t%,q lfL771, IfIA I nu IX I AtI A4 CAI A!l% 'An
_....., |... ...... a_; -, l._ - - ... ...s v... ,-~ - ---- I I-v -s- w wU t-4 siw w w l _ m ':0 ... .... __ -_ r .= ........ _. _ .... 72,,187 70,382 704

72.039 170,393 _ 71
28%
30%

45%

0.__: ...A.. .1840 7.75 I 3241 0.389
0.49 ,.14521 .1513 7.12 13266 0.389

__ Ad |- . _.__ ..e:: .o .-- .._ .- ..... ......... = -,-
0.62 3.19r 1104.77 1 104 0.80 1 2321 1 0.12 1 1.88 1 43.4 339

- 4- -1 -. --.- .... # ~_ .... I..... . . ---..... .. ... .l . . 11 - ..,6 2-.~.:.... _ I :

OM.7 3.06 1104.771 104 0.74 1 2338 0.1 1.77 1 43.4 339 71.914 1 70.401 I 728
0.53

061
0.70

7 0 ....7 ...

.. 6.6i9 ..

,..- _ _ -..- _._ -:. l - I.....-_- .-..

.1345 .1400 1 6.59 1 3287 1 0.388 0.53 2.95 1104.771 104
-]Z;.._..als .. .. .. I7 ̂ .. . _ ....... .I---- -t 1 _ ._ .. .. . ^ ... ._. _ + . ;_ .I
.1151 -1250 1 5.89 1 3305 1 0.357 0.48 2.79

....... ........ .....l .. . ... _ l -n _

-1013
.984

.81 . ...

_1092
._"4

5.10

4.1 4
3.83

332
3355

3388

0.386
085 -5

0.385... ...
0.385;_:. -- _ __-- f _ __ - _ -

55% 1 0.96 1 -786 -814

0.41
0.37
0.34

0.31

,,. ..., 2,9__.
0.27

,0.25

,....... .I--- - --
.2.82_2.50

104.77
104.77
104.77

104

rol104

0.68
0.61
0.53_
0.47
0.43

2348
2385

2397
-1 ......2407

0.11

0.28
0.28

1.1
_ at . _ , t _ _ _ _ . _ _ _ t _ _ _ _ to .=

...... 4 34 , 338,,,i8
71

245 434 -337_ ;7151-2 ,70j3 I760
27 4 70.437 1 787

...... ..... .... .. ...... _.4 _.4 ... ............. -_

.0% 1.05 .743 1 .7384 I 3.1-0 1 3398
-70% 123 -88 [-71 i.3 3

0.384_
0.384
0.384

2.41 104.77
2.35 104.7t
2.30 104. 77
2.24 14.77
2.19 10.7

43.4 338 71,688 1 70,419 1 749
43.4 338 77,A I.70.,49 1-734.

80% .j ..... ..,4 -
90 I 1.58 1 .8i3 -827

104
1 -i64

104

' ..4 .
104
1049.......6104

._._,,,9

I ------ __ I

3.12 , 3415

0.40

035
0.33

0.31
030

_35.00

2i15

2420
2432

.. .... ..........
0.28
0.28
0.55 _
0.55

3.56 1 43.4

0.28 J 3.01 | 43.4f 338 71,321 1 70-443 1 -73:- _ = __: I_

335 71.215 1 70.450 l 780
4.12 4 335 - 17. 166 l to454 785
4_.67_ 43.4 I35 _ 71118 1 70,457 I 788

3.29 [ 434 -- ..... . ............. ......
336 71,281 1 70.447 I 777

29as !
.- _ ..- o . S. ..._.w. __ 11...___ 2.8I

uWW

wfteen

-: ... . ,2., 794,3, .. 321.34
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1 11a07..... I . .29!: _:0.7- 28.29

3423 0.384 0.24 2.16" 104.77
3428 0.38 i 3 0 2 2.13 .10477
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'if227Y-0414Ir7 E 73 147.. ....,_
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BWROG DCM for B Battey (batch), Version 2.0.xls, Output Pkos, 911612002,4:47 PM

Stem Thrust vs. Stroke Poslton
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Valve Stroke Position and Temperature vs. Time
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23MOV-25 continuations

OWROG DCM for 8 Battery pbach). Velon 2.03ds. inputs. 01tSf2002. 4:48 PM

Select Valve-a. 123MW-l05 dysnea cloe uvt, wnip now X I1
=

_ . == _ , _

VOWOT OA

Flow tpe,

Fluid (blwdown only)
rad prle nme d

Additional am" trme (seconds)

yes
no
yos
no

VMS
Yes

sern arnaotr. 0.. (Inches)
Seat ring face ID. D0 (b)che)
Seat ring itmer dlewnta. 0D Cin*Ms)
Globe vatl uke NHth. D (Inches)

h.woI LX(Percent)
Pecking lad. Fe"& (lb)
Required thrust (Including water inertl). F. (be)
Required thust due to water Inerttle (roe)
Flow e idfflciet CV (gpnpai"n
Actuator overall rato. OAR
Motor ger met rato. MGSR
Acuator ?ated orque. _
Stem factr. OF (U-b&b)
Cverhauling stem factor. SF* (ft-balb)
Voltage at OCC. V- (vots)
Cable resistanom. R-o. (ohms)
Thermal overload ressance. a.0 (ohwn)
Nominal voltage. V_ (vots)
Motor type
Valve stem lead, lead (inches)
Puflout efficencyV. q,
Run efficiency. n,
Nominal motor speed (rpm). am._.

Differential pressure. DP (pai)
Valve pressure at full open. Pe (psai)
Flow rafe. CZ (gpm)
Fluid density. p (befi)
Ambient temnperature (C)
Length et ups&a pNping. L., (pipe diameters)

System nesstarce. K.
runly open stem hUnst. F0 (ibs)
Nominal noto torque. - (ft-lba)
MaxImurn motor torque (t-be)
Maximum adjusted motor torque (t-bs)
UMnkrmam mo speed (rpm)
Minimum instantaneous actuator capability (lba)
Mini n imn stantaneouja rvg (fbs)
Maxurm allowable hust at torque swItch tip
Efficiency at minimum Instantaneous capablity

yea
no
Yes
yes
no
yes
yes
Yes
yes
Yea
yea
Yes
you
no1
Yea
you
Yes
Yes
yes
Yea
Yes
yes

optional

yes
yes
yes
yes

yes

Yes
Yes
yes
yes
Yes
yes
yV"
Yes
yes

IpWrned flow
losp10w

lUse defaultl

1.375

c~a

0.000
2.500
1.750

0.00%
1600
0.068

0
17o

31.07
1.407
250

0.01150
0.00471
106.13
0.1530
0.0063

125
25 ft-b, 125 VOC

0.250
0.40
0.50
1900

70% _
56% _

60% -

459A _
40% -

35%
30% -

28% -

26% _
24% -

22% -

20% _

14% -

10% -8% -

7% -
8% _

6% -

4% _
3% _

0% _
.0.0010% -

-100% _

76.0
3.505
35.0
7.0
0.0

1248
300f65
25.369
28.821
0.400

PnWuctd SDoke 7me (Seconcs): 8.1t8

_ . . . .
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- - �1 - Y ¶ - - , - Instant

Stroke I Position

1.

4
900%

.i6iiT,70%,
-----v

175.
_1.58

1.40
1.23
1.05

.. __....

Average
stem

___..... ..

41.71 .7..
42.11
42.69

Worm
sp

2418

Ouabox
Efficienc

. _

0.430

Avewig.
Motor

TML"...
_... ...........

3.24
3.03

Motor
Current

.... . _N

9.75
- 9.82

9.92

Vmcc Vo bg

108.13 108
108.13 107
108.13 107
108.13 _ 107

108.13 107

10t.13 _ 10

AdJuSM
motor

Torqtw

.- i-.
3.81,

. 3.84
3.89

motor
Speed

. ......
171t.

Time

0 ... 7.8
0.78

Time

0.00
!0.78

Motor
Temp

4'3.
43.4

InWant
TM"ti Cap
.i- ... .-'

3 s"-

Instant
Act Cap

hstant
Margin a

... i

. -� .,, - - . *1� - 9 - - . -

30.885 1 27.3S2 1 790

0

0%n

t'3.
24= 3 0.431 3.06
2458 I 0.431 3.10

1750
1746
1740

0.77

0.77

i1.55 1 43.5 383 33.308 i 29.680 1 788
2.32
3.09

43.5 383 33.333 i 29.872 1 785
43.6 384 33.375 1 29.e63 1 780

.... ------..-- _. _. - -f i-.t . _....,. _;- --- - _ _ _

55%
50%
45%
40%
... ,,,

,, TW'..

096

0.79
0.70

3786 ' 3765 I 43.29 1 2449 1 0.432._-.--1- . -- __ _____ __..-.---_ ...~--� .. . .......... =--

.. -32 _ -'-''2 i 43.8se 1 244 0.433-... _1-- _-- _. .- _ _ .. _

3.13
3.17
3.22

_28
3915 1 , 03.8 44.60'- 0.434

10.02
...I... iil 0 ,,_

1019
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SYS/ VALVE NQO.3A10V-S7
Q.A. CAT. / 60

FOR REFERENCE ONLY
AC &DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME
,:23 A 1/- 5 7 RA&ZAo P ,4 Fro," 5 swrz Am I /@t4D AP304 ZIA 4,

MANUFACTURER CCE.- ESK SE COMP. LOCATION & ELEVATION
P9ecr1<*g 4-,oci /IP 11)4P jX ez gw'~ll At/wA c

H.P./ TOROUE TYPE MODEL NO.

.) .- .lcm m l

VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE

AMP(L.R.) SERV. FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE INSUL. CLASS
.5 /?7V 7S5L 6

OVERLOAD RELAY NO. HEATER NO. HEATER AMPS APROX. HTYR. % ARM AMPS FIELD AMPS
e-A 2q0z~os 91-6 'A0 7 3 74:a s
TOTAL STEM TRAVEL INCHES ROTORS 1,, 2 43
INCHES /6* TURNS FROM FULL CLOSED I | 5 I /C

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MA U. TYPE NO. RECOMMENDED:

______// ____ _- _ /I46 I6oqc OPEN 2.25 CLOSE 2.9 7
TYPE SER. NO. BKR. AMPS MAX:

1_ /2S222Z5 OPEN 3-0 CLOSE 3 .d
SIZE ORDER NO. CONTACTOR SIZE STOP PLWII IN PLACE

1/6_ _ ___ __ d l NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE PERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME

F.L. 25s N M/SEC 61 6( LIMITORQUE | Z

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP G.O SETTING MCC 2 M C-I
BRAKE INFO, BOLTING TORQUE, MISC INFO
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23MOV-57 continuations

23MOV-57

D rBattery Votes Stroke
Date | _Inrush i_ _IC Voltage Test No. Time WR Number I Notes

11/26/98 19.7 C | 133.0 1 66.4 97-03248-02
11/26/98 | 21.0 0 133.0 1 | 68.8 1 97-03248-02_
11/22/96 | 21.2 C 132.0 4 67.6 95_04320-03

11_22196 22.7 0 132.0 4 67.9 95-04320_03

I w , X 199

Operator was overhauled in 1992 _ - - ____

23MOV-57 Votes Tests Data
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23MOV-57

(Battery & BMCC feeds) (Braker)
0.01896 ohms 0.01 ohms

Page 174 of 190
23MOV-57 continuations

LRA 22.7 Amp @ 132 V DC
WR 95-04320-03

ESK-11AP

(Heater) 0.006

(Rm i 0.85456 )x 22.7 - 132

Rm = 4.96 ohms

ILRA - 25.2 Amps @125 VDC

(DC2) 0.2808 ohms (Cable)

tA2

Rm + Riumpers ( 0 ohms )

Al

(DCI) 0.2808 ohms (Cable)

_ A

(DCO) 0.129 ohms (Cable)

(NOO) 0.129 ohms (Cable)
Corrected for 260C

23MOV-57 Inrush Current



JAF-CALC-02610 Rev 2 Appendix 8 Page 175 of 190

SYS/ VALV E NO. .3 o-S
Q.A. CAT. 56?

FOR REFERENCF ONLY
AC& DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME
,/3 /lo0V -5 j I/PCI P 5 ac77-r'm. pAtt PoRjBD Is4. 1'/c.-

MANUFACTURER RaMeCCe ESK SE COMP. LOCATION & ELEVATION
Ae'e-g a 5A1140 v -roecu ?- I soaf Aom5L - Stk bn.

H.P./ TO)R JEU TYPE MODEL NO.

w&# l 1d / w&
VOLTAGE PHASE HZ MOTOR SERIAL NO. DESIGN CODE
1..-?r -6 rl0 u
AMP(LR.) SERV. FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE INSUL. CLASS
______RH

OVERLOAD RELAY NO HEATlJfP._b 'IIATER AMPS APPROX. HTR. % j ARM AMPS FIELD AMPS

G 1IN*v/3 Z ,o .7 3 7I
TOTAL STEM TRAVEL .K INCHES ROTORS 1 2 34
INCHES "' TURNS FROM FULL CLOSED 7, /15,

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH

MANU. TYPE NO. RECOMMENDED:
__ _ MA - 0, ///f/'2 OPEN IS• CLOSE 2 6

TYPE SER. NO. BKR. AMPS MAX:
-A7- /2Zs'2.23 .2• OPEN V/c) CLOSE 4'.e0

SIZE ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE
/ "y 3d/s'3;4 NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNN ING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS TIME
EAL. V/j' |/7S /SEC pl Iz LIMITORQUE | G_?

AMPS E.L.AT TORQUE SWITCH
TORQUE TRIP /0 SETTING MC5 |/ MC

BRAKE INFO, BOLTING TORQUE, MISC INFO
/JOWJJ.^ 7-0,. Ww xoa4/400e# °*01- W;ortwo930/

A) a .7°A e) .A/6z
.-a7~cj
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23MOV-58 continuations

23MOV-58

1 i Battery Votes, Strokel
Date Inrush OIC | Voltage Test No.1 Time WR Number 'Notes

12/2/98 19.8 c 132.7 2 65.0 97-03249-02
12/2/98 18.8 0 132.7 1 2 I 64.4 97-03249-02

10123197 20.1 C 1131.9 6 65.5 6 9504321-02
10/23/97 18.8 0 131.9 6 63.8 1 95-04321-02

Operator _ _ _ _ in I _ ___ _ _

Operator was overhauled in 1992 1___iI

23MOV-58 Votes Tests Data

hi
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23MOV-58 continuations

i 23MOV-581 LRA 20.1 Amp @ 131.9 VDC
WR 95-04321-02

ESK-1 IAP(Battery & BMCC feeds)

0.01896 ohms

(Braker)

0.010 ohms

(Heater) 0.064

(Rm. 0.69970 )x 20.1 = 131.9

Rm = 6.962 ohms

ILRA - 20.96 Amps @125 VDC

(DC2) 0.0470 ohms (Cable)

A2

Rm + RJwnpers ( 0 ohms)

D 0Al

(DCI) 0.0470 ohms (Cable)

_ _ 4

(DCO) 0.2064 ohms (Cable)

2

(NOO) 0.2064 ohms (Cable)

Corrected for 26-C

23MOV-58 Inrush Current
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SYS/ VALVE N ,27/Y4o0-AW
*Q.A. CAT. J"d

FOR REFERENCE ONLY
AC &DC VALVE ELECTRIC MOTOR DATA

VALVE NO. VALVE NAME

127 Mo v.- Aw C4D 22 .bJmal _ a_
MANUFACTURER rMCC Ffc. ESK SE COMP.LOCATION & ELEVATION

MPlR ) -,&a I RVc Mdl. FAC32TOR DUT
H.P./TORQUE TYPE T MODEL NO.

$u ft el p9

VOLTAGE PHASE Al MOTOR SERIAL NO. DESIGN CODE

0I1S'Vol _ _ XF-IAV117
AMP(L.R.) SERV.FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE INSUL.CLASS

024 I lS.. .?
OVERLOAb RELAY NO. HEATER NO. HEATER AMPS APPROX. HTR. X ARM AMPS FIELD AMPS
CA 2q Ko0 C.2,* sB j3 * 6 /o ,%
TOTAL STEM TRAVEL TTU RNS ROTORS 1 2 3 4
INCHES TURNSjff FROM FULL CLOSED 108 '/2 f ot FC

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TYPE NO. RECOMMENDED:
.____ ___-_wer 5m6- I _______ OPEN 1.0 CLOSE f.0
TYPE SER. NO. BKR. AMPS MAX:

__l__ __ ____65 __6_ 9 0 OPEN S. ? CLOSE ,.EZ•
SIZE ORDER NO. CONTACTOR SIZE STOP PLATE IN PLACE

3Oi ____ _ _ 1 < NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNNING OPEN CLOSE OPERATING OPEN CLOSE PLANT COMM JACKS
AMPS IT ] TIME - ___

FP L. Z 3 1 M/SEC L LIMITORQUE | 13

AMPS F. L. AT TORQUE SWITCH
TORQUE TRIP SETTING 2'5 .7 MCC rC -

BRAKE INFO, BOLTING TORQUE, MISC INFO
P41-1,01

;00-�
14 - -T

. , , _

., . . ..
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27MOV-122 continuations

27MOV-1 22

Battery I Votes Stroke
Date ! Inrush 1 01C Voltage DTestNo. Time WRNumber Notes

1/8192 80.8 C unknown 2 3.7 WR-090829 I
1/8/92 79.4 0 unknown 2 3.7 WR-090829
2/6/92 1 76.4 C 129.5 I 2 3.1 WR-087564
2/6192 1 75.0 0 129.5 ! 2 3.1 WR-087564

4125/92 77.9 C 129.3 1 3.2 WR-098064
4/25/92 76.9 0 129.3 , 1 3.1 WR-098064
1227194 82.3 C 128.7 2 3.2 93-13914.01
12/27/94 80.3 ! 0 128.7 ! 2 3.0 93-13914-01 _

27MOV-122 Votes Tests Data
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27MOV-122 continuations

27MOV-1 22 |

(Battery & BMCC feeds)

0.01896 ohms

-- AAA/-

(Rm+ 0A48512 )x 82.3 - 128.7

Rm - 1.079 ohms

ILRA - 11i.9 Amps @125 VDC

(Braker)

0.004 ohms

LRA 82.3 Amp @ 128.7 V C
WR 93-13914-01

ESK-1IAAN

(Heater) 0.0057

- (DC2) 0.1141 ohms (Cable)

tA2

Rm + RMumpers ( 0.000 ohms )

Al

(DCI) 0.1141 ohms (Cable)

.4

I

(DCO) 0.1141 ohms (Cable)

(NOO) 0.1141 ohms (Cable)

Corrected for 25;C

27MOV-122 Inrush Current
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27MOV-122 continuations

BWROG ICM for B Battery (batch). Veson 2. . kputs. 9Wtt2002, 4:7 PM

mowc W~hv-- IVmO-Wl2Zree *uin--vh pimi flow woe- . , _l1

1-1

Valv Tywe
Flow typ

PMdd (blowdown @nWy
Load praft method
Addinonml stroke rN. (Seconds)

no
PMs
no

WS-m drnter D_. Onches)
Seat Mg Mm ID. DL D (nches)
Seat r Iner dideler. ,, Owhm)
Globe ae straft 1angth. D Iches)
-holstm4w v raval X (perc*)
Pecici bad. F_ (bP)
Required thrust (duig watr herti), Fi (Ibs)
Required thruat due tewaw 1,etla. Fw (lb)
Flow coeffictiet Cv (gpnlps)
ActbtororaD m&. OAR
Motor ger set ratio. MGSM
Adutlor ratod rque.,
Slern fador. SF (t-lliHlb)
Ovsd-aut tern facor. SF lal b)
V dOlaG at MCC. V. (vft)
Cab* - Rw (ehine)
Themal oveload resstace Ro (ohm)
Nominal voltage. V_ (vol)
Motor type
Valv stem la. lad (inchs)
Pulloutefiency. i6
Run offkcincy. I,
Norrdnal motor speed (rpm). .

D00o Bai Colffhm

Valve pressure at fu open. PM (polo)
Flow rate. 0 (9pm)
Fkld densty, p (baMS)
Ajn~bltmtemperaturs (C)
Length oupouam ping. L (p dimeer)

System mrestate. K,.
Fully opan stem hrust, F, (ibs)
Noma MotorW rque. v.. (tbs)
M - W
Maxhium SUsted moorqe (04ba)
Mfiznhymmoto speed (pm)
Minrrmantanes tuslor apablty ab)
Minkmum In1atntaneoua marn (be)
Muxkrxu wable thrust at wmdging
Efciency at minum instantnecus capab~ly

Yes
no

Yes,
Yes
no
ye'
Yes
Yes
yes
yea

yes

Yes
no,

yes
yea
Yes
Yea
yes
V"s
yes

optional

Yea
yes
Yes
yes
Yea
no

3ftho

epen
10
Use defm*

0wJ

1.000
0.000
2.400
2.089
0.00%
tAOD
779
0

115
27.20
1*250
850

0.01138
0.00049
112.05

0.0097
125

40 1-lb. 125 VOC
0.400

0.80

1.000

100% -

70% _
00% _
65% _
50% _
45% _
40% -

35% _
30% -

28% _

24% _
22% -

20% -

18% _
10% _
14% -

12% _

0% -

8%
7% -

6% -

5% -

4% _
3% _
2% _

1% _
0% _

-0.0010% -

-100% -

yew
yes
yes
Yes

Yes
Yes
Yea
no

yes

2.2
06a

S0.6
0.0
1.1

2228
30.152
38.284

0.383

PmecW Stfrke Oe (Secods) 3.77

., .
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- , - . - .. - . - p - � - q. . � - q - q - ... - p - p - 4 . - p - p -Worm Motor mutantStem Motor
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....__
2247

The
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0.00
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Tinm
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0.00
0.00
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fi hfnt
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485
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Act Cap
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0.... .1
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BWROG DCM for B Battery (batch), Version 2.0.xis, Output Plots, 9/1612002, 4:58 PM

i Stem Thrust vs. Stroke Position
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I , I Valve Stroke Position and Temperature vs. Time
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Valve: 27MOV-122. open with pump flow model
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27MOV-122 continuations

BWROG DCM for 8 Battery (batch). Version 2.0-ds. Inputs. V16t2002. 4:58 PM

, .

SOOeef 10a101e-2. 127IMv-122 dose wmh purp ftw nmI I-1
-

Valve Type
Flow type
Strke dkchkon
Flkid (bleowdn only)
Load profile method
Additional stiks time (seconds)

yes
no

no
yes

VYr*andAtutr yormtk
Stemr dianter. D_, (inhe)
Seat rin face ID. DD (nhes)
Seat ring er d~ameter. D, (Inches)
Globe Valve slroke length. 0 (iheas)
I' lt I;twing t .ve X (pereet)
Packing load. Fog (lbs)
Required thrut (10cluding water Inertia). Fit (lb.)
Required thrst due to water inertia, fw (Ibs)
Flow coaffichert. Cv (gpmppsgl)
AceAtor overall rato. OAR
Motor ger set ratio. MGSR
Aclaor rated torque..
Stem laclor.'SF (f-lnft)
Ovehauling sem factor. SFo tlft-k3b)

voltage at "Oc. V, (Volts)
Cable resIstance. R-.. (ohms)
Thermal overload resistance. R_ (ohfns)
Nominal voltage. V.. (vos)
Motor type
Vaolv stem lead, lead (inches)
pullout efficiency. WI,
Run efficiency. n,
Nominal motor speed (rpm), _

4 Bdl Condons
Differential pressure. DP (paI)
Valve pressure at ul open. Pe (psig)
Flow rate. C (gpm)
Fluid derIty. p (IbeffI')
Ambient temperature (C)
Length of upstream piping, L,, (pipe diameters)

System resistance. K..
Fully open stem *must. Fo (lb.)
NomnalO motor torque. v_, (fab)
Maximum otor torque (ftlb.)
Maxkmum adjusted motor torque (It-Ibs)
Minimum motor speed (rpm)
Minimum instantaneous acluator capability (Ibs)
Minrmm instantaneous margin (ibs)
Maxirum allowable tohrs at torque swtch tip
EfWclency at mininum Instantaneous capability

Yes
no
yes
yes
no
Yes
yes
yes
Yes
yes
Yom
Yes
yes
no
yes
Yes
Ye*
Yes

Yes

yes
Yes

optionel

yes
yes
yes
yes
yes
no

g lobe
llosel

0
Use default

1.000
0.000
2.400
2.089
0.00%
1.000
1.221.

0
115

27.20
1.250
8S5

0.01136
0.00049
112.75
0.5004
0.0097

125
40 ln4b. 125 V=C

0.400
0.40
0.50
1.900

100% -

90% -

80% -

70% _
60% -

45% -

40% _

35% -
30% -

28% _
26%
24% -

22% _
20% -

18% -

16% _
14% -

12% -

'10% -

7% _
6% _
5% -

4% -

3% _
2% _
1% -

-0.0010%-
-100% -

yes

yeu
you
Yes
yes
yes
Yes

Yes
Yes

2.2
1.032
50.6

1.3
1.6

2160
39,017
ST.796
28.294
0.385

Prodfcted Sbuke lnme (Second~s).- 3.91
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BWMOG DCM bi B BBy At"), Version 2.0.xis, Resus, 911822, 4:58 PM

$boePomi sf steraeAm rg Wor Goou. Amowg mow O U Motor moo o i i moo butn Instan btstant
Tr stemSSem - Effice"c Motr MtorSpeed Temnp TorqueCap AciCap Margin t0

10% 27 12 oqeSed __ oqeTOM"u - nrmWent ____N

20 .88 13012 128 _ .0 11 5 12 1111 .i 27 .9 0.39 37.8 452062~ 9
80 .8 117-14 1.7 22 0.380 1-.24 I~ 112.75 110) 1.41 21O03i.7 78 43 3904 3,9 481

70% 1.45 I 1159 115 13.108 0 6~~1j~ 15 2184 03 0.391 37.8 443 3.3 327 2
60 .4 117 1165 13.23 2705 0.385 1 .264 5.729 112.75 110 1.51 2181 _ 0.39 1.58 37.8 443 -- 39.029 37,8624 38

-,114 117 17 13.234 2705 035 12 .910 15 21__ __ 0__3_ I___37_____38
0_ .1 __ __N" f 0-2 0.385 -1.27 5.82 11l2.75 110 1.52 2180 06.20 1 75 37.8 443 " 39,027 37.853 356
50% 103 1183 1180 13.4 2899 0.385 1.28 5.84 112.75 110 1.3 25f .0 19-5 737.8 443 39,026 37,846 331
45% 09 19 18 348 29 .8 2 8 11 2.75 110V 1.54 215T' 0.20 2.14 37.8-43 3905 7,9 33

40% 83 11-95 -119 .. 13.54 2696 0.385 - 1.29 _ 588 112.75 110 1.55 2158 0.2 2-3 39,0243 3,83 275
3% 07 120 1198 13.01 2895 0.385 1.0 590 112.75S 110 -1.55 2155 0.20 2.54 37.8 443 39,023 37825 244

30 08 10 1203 13.6 2693 0.385 1.31 5.02 112.75 110 1.56 2153 0.20 2.73 37.8 443 39,022 37,819 21
2% 0.58 '1207 1208 13.70 2692 0.8 .1 .3 12.75 IIIO 1.57 2153 0.08 2.81 37.8 443 39,021 37,814 199

28% 0.54 1209 1208 13.7 2891 07.-385 1.31 5.93 112.75 110 1.57 2152[00 2.89 37.8 443 39,020 37,812 186
24% 0.50 1211 1 210 - 3.4 2890 0.385 1.31 5.9 i1275 110i 1.67- 2152 0.08 2,97 37.8 443 300 1 173

22 6.48 121 1211 13.78 290" 0.385 11.311 5.94 112.75 110 1.7 2152 0.08 3.5 37.8 -443 39,020 37808 15N
20% 41 121jj4- 1213jj 13.78 2890 0.385 -1.32 5.5 12.75 11 0 ii-1.7 25 0.08 3.12 37.8-J .43,1 .... ........ 145..

1% 03 125 1214 13.80 2689 0.385 1.32 5.95 1121 107.5 215 0.08 3.0 78 43 3919 785 11
16% 0.33 _1216 1216 13.81 2889 0.385 1.32 5.96 112.75 110 15 251 08 3.2 3.8 44.3 39,0`19 37,83 117
14% 0.29 12-17.........1 217 -13-.8-2- 28-88 -'0.385 1.32 5.96 11275 110 15 2151 0.08 36 378 443 39,019 37,802 103

12 .5 11218218 13.83 2888 0O.385 1.32 59 112.75 110 1.58 2150 0".08 3.44 37.8 443 3908 37,801 8
10 .21 1219 1219 13.814 2888 0.385 1.32 57 12.5 10 1.58 2150 0.08 3.52 37.8 443 -39,018 37,799 74 00

9% 0.19 1219 1219 13.85i 288 0.38 1.3 5907 112.75 110 1.5 21506 .0.04 i .58S 37, 443R 3 9,018 37,799i 68
!~ .1i20 20 38 288 .35 J.32 5.7 127 10 15 215 0.04 - 3.80 37I.8 ...... 3. 39,018 37,79 591220_ - 1220 13.8 2887 0.385 5._ lzs 1______iO s7%.. .0.14.... . 17 ._ 13-2 5.-97 112.75 110 - .8 2150 0.04 3.63 37.8 443 __39,018 37,798 5
6% ..2 12 20 13.88 268871035~13 .7 127 1 1.58 25 .4 36 78 43 3,1 778 4

5% 01 21-20 1.6 I035 1.32 59 12.75 110 1.8 15 004- .7 3.8 443... 39,18.7,77.3
3% 0.0112 1 12 13.87 2687 0.35 1.2 57j127 10 1.56 2150 004 3.9 3.4449,1 777 2

.%004 1..12.3.7 287....132.7.127 10 158 25 04 33 7. 43 3918 37.797 1
1% 0.02 1221 121 13.87 2887 0.385 1.32 5.97 1.12.75 1110 1.58 2150 0.04 3.7 378 43 39,018 37,797 37

d% 000 1221 122 13.87 2887 0-.385- -1-.32 597 11275 11 1.58 21li50 0b.04 3i.91 37.8 443 39,017 37.797 30
0% 000 122 1221 3.7 2887 0.385 1.32 597 112.7 1-10 1.58 2150 0.00 3.791 37.8 443 39,017 37,796 02

0% 00 221 1221 13.87 2687 0.385 1.32 5.97 112.75 11 1.5 2150... 0i .00 3.91n 37.8 443 39,017 37,796 05
0% 000 1221 122 38 2687 0.385 1.32 5.97 1112.75 110 1.58 2150 0.00 3.91 37.8 443 39,017 37,798 0

0 00 121 1221 1. 3.87 2887l 0.385 1..' -32 .- 5 97 112.7 10 1.58 210 0.00 3.91 37.8 443 39,017 37,796 0
0% 00 12 21'13.87 2687 0.385 12- 57 112.75 110 1.58 2150 0.00 3.911 37.8 443 390 7,j700

0% .0..1221.1.21...13.87 268. 0..8. ..1.32..........._. __ _

. ...00.121-122-138 2887 - 1.32 11275 10 1.8 2150 0.00 3.91 37.8 43 39.017 37,7506
K"' _6.6 ..... T2 1221 13.8 2-'887 038 112,75 110i~f 1.58 2150 0.00 3.1 3.8 43 39,017 37,796 0

0%j 0.00 12218_ _ 11 0.385 1,32 5.97 112.751 110 1.58 2150 0.00 3.91 37.8 443 39,017 37,798 0~
............ .. ......j .......... 0.00 __1221 . 1221 ' 13.87 -2887 0.385 1.32 5.97 i1l2.75 110d 1.58 25 0.00 .91 37.8 - 443 39,1 O 0

0% 0.00 121 4 1 1...8,L 288 0.38 1.32 5.97 112.75 110 1.5 2150 0.00 3.91 37.8 443 39,017 37,796 0
0 0.0 1221 1221 13.87 26587 -03-85 .. 1.32.... 597f 1121 11 1.5 2150 00 - 9 3.8 443 39,017 377T" 0 .

TS - - - 28294 32.2 157 0-.-380 0.32- 67.04 112.7 79 -503 128d -.~ -if 37 432 28,294 (0)79 -I --__--ii~i'-fi.ll)- -.- -6.0 37 -M- -
0.60 - -1 1 221 13. 87 0.385 11.327 ..00.112.75 54d 3.21 ..... . ...... .i. .1 37.8 227 19991 170

w~t __ 221 13.87 267 0.466S 8. .7 127 1 18 _I 6 j . 9 37.8 2244 39,07 3,91av2210.2. fswihon 13owod8 -- - -"' 7



BWROG DCM for B Battery (batch), Version 2.0.xls, Output Plots, 9116Q2002,4:58 PM
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Valve: 27M0V-j22. closewfth oumPflowmodel
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FOR RE ONLY
SYS/ VALVE NOI #l iS-2.

QA. CAT. --

AC &DC VALVE ELECTRIC MOTOR DATA
VALVE NO. VALVE NAME
3SA10o/- l-z V /

MA UFACTURER MCC 6 SK SE COMP. LOCATION & ELEVATION

P- om //con ewwrc 2f ae Az -5la
H.P./tORQUE TYPE MODEL NO.

-VOLTA6E PHASE N Z MOTOR SERIAL NO. DESIGN CODE
1'Ce 2?27,

AMP(L.R.) SERV. FACTOR DUTY FRAME

AMP.(F.L.) RPM TEMP. RISE INSUL. CLASS
G0 -_ _ Ib B -

OVERLOAD RELAY NO. HEATER NO. HEATER A PS APPROX. HTR. % ARM AMPS FIELD AMPS

TOTAL STEM TRAVEL INCHES OR TURNS ROTORS 1 2 3 4
INCHES TURNS FROM FULL CLOSED

LIMITORQUE VALVE OPERATOR DATA
VALVE LIMITORQUE CIRCUIT TORQUE SWITCH
MANU. TYPE NO. RECOMMENDED:
S____ y C.AoC, OPEN I CLOSE /

TYPE SER. NO. BKR. AMPS MAX:
&_4_ _7_7z OPEN CLOSE 2-A

SIZE ORDER NO. CONTACTOR SIZE STDPLATE IN PLACE
,z ,seq b o s 2W'A / NO

ORIGINAL LIMITORQUE PLANT TEST DATA: DO NOT CHANGE

RUNN I NG OPEN CLOSE OPERATING
AMPS [ _ TIME
F. L. L3 13 MIN/SEC I0

AMPS F.L.AT
TORQUE TRIP

TORQUE SWITCH'
SETTING

IRAKE INFO, BOLTING TORQUE, MISC INFO

'6 ,, pqz, i'.q _-ca.

LOCel L;,A4 i s wrr//'



JAF-CALC-02610 Rev 2 Appendix 8 Page 188 of 190
38MOV-VB2 continuations

BWROG DCM for B Battr (batch). Version 2.0xis. Inputs. 0)16802. 10:22 AM

Select ValVe-s. 1284OV-VE2. GPM wlvh OunV flowmoe jwj

Valve Type
Flow typ
Stroke deleclion

Fluid (bOwdown only)
Load profile method
Additional stroke time (seconds)

Vorwo and Actuotor hnfonmatimn
stem diameter. D_. (inhes)
Seat ring fae ID. ,D 4 (inches)
Seat ring b'er diameter. 0., (Inches)
Globe valve strke length. D (inches)

.utwir ~ i%;tvl X <pocr)
Packing load. Fk Obs)
Required thnt (including water Inertia). Fa (Ibs)
Required thust due to water inerta. Fw (ins)

Flow coeffentM Cv (gpMfpsl"
5 )

Actuator overall ratio. OAR
Mlotor gear set ratio. MGSR
Actuator rated torque. T..d

Stem factor. SF (tlbsilb)
Overhauling stem factor. SFo (ft-R.ab)
Voltage at MCC. V_.. (wolts)
Cable resistarnc. R_. (chms)
Thernal o~hwload resistance. R., (ohms)
Nominal Voltage. V. (volts)
Motortype
Vadve stem lead. lead (Inches)
Pullout efficey. Tip
Run effidency. ui,

Nominal motor speed (rpm). w -

n BAis Condc" lons
Differential pressure. DP (paS
Valve pressure at f open. Pe (psig)
Flow rate. 0.. (1pm)
Fluid density. p (lbsfts)
Amblent temperature (C)

Length of upstream piping. L., (pipe diameters)

Emnu1rZ
yes
yes
yes
no
yes
yes

yes
Yes
yes

yes
*yes
yes

yesnhoyes
yes
yes

yes

yes
yes
yes
yes

opl
yes
yes
yes

optional

yes
yes
yes
yes
Yes
noo

V
wedge gate

pd flow
open

0
Use default

0

1.500
12.000
12.000
0.000
8.00%A
1,600
3.334

0
0

76.67
0.685
250

0.01892
0.00508
106.60

0.0651
125

l0 ft-lb. 125 VOC
0.600
0.40
0.60
1.O0

100% _

90% -
80e;
70% -

60%; -

459;
40% -

35% -

30% _
28% _
26% -

24% -

22% _
206 -

18% -

16% _
14% -

12% -

10%= -

8% -

7% _
6%- -

5% -

4% -

3% -

2% -

1% _
0% -

-0.0010% -

-100% -

acIrear3 a vs
System resistance. K.,.
Fully open stem thusL FO (lbS)
Nominal rnot torque, g- (ft-lbS)
MaUkryurn rnotor torque (<QIbs)
Maximum adjusted mtorntorque (ft-ins)
Minimum motor speed (rpm)
Minimum oinstantaneos actuator capability (lb.)
Minimum insantaerous margin Obs)
Maximum allwable thrust St unwedglng
Efficiency at minimum Instantanous capability

yes
yes
yes
yes
yes
yes
yes
Yes
yes
yes

4.6
1.468
14.3
2.1
2.9

1314
16B694
1 360
12.037
0.400

Prodfttd Stok. 17m (Sevands): 70 e2



BWROG DCM for B Baftery (Mad), Vet _ ... xls, Resub, 98102, 10:22AM t,

-- Avrg IA"""a wo ooft Average ma a Adjusted MOW strok motor I intat Instant Isatant
Thrusto onStern stem ~ mowtormo Thi The0

ThutT Speed Efficienc Current Votage Spled ~ i.Temp Torqu Cap Act Cap Margi
.% . ...6......................... ........ 0 0 .... 3. _,,-_.......... ..... 0...

7% 48 334 3334 63.08 __ 0.400 2.5 65 0.5T828 314 0.67 0.67 43A4 36~1.8
46% 4077 3334 3334 63.08 76 0.436 1.88 6.14 105.59 96 2.61 1352 0.65 1.33 43.4A 346 18.284 14,950 0

.6 0.67 3334 3334 63.08 791 0,436, 1.088 6.14 159 96 2.61 1352 0.65 ! A 1.98 '. 345 16,29 14.963 0
.5% .0.58 3334 3334 63.08 - 043 1.6 84 105.59 96 26 132 0.65 2.64 43.5 346 J§.29 14,9e0 0

.% . 4,.... 48 3334 -3334 63.08 791 036 18 614 105.59 96 2.61 1352 0.65 3.29 43.6 346 18,291 14,957 0
3% .03 34 3334 63.08 791 0.436 1.8 6.14 105.59 96 5 6 32 06 .5 4. 346 18,288 14,954 0

-2% .0.29 3334 3334 63.08 791 0.438 1.88 6.14 105.5 g o9 2.61 132 0.65 4.60 43.7 348 ¶8,285 14,951 0
2% 019 33 334 6.8 791 0.436 -. 1.88 6.14 105.59 96 2.61 15 065 5.26 43.7 34 6282 14 948 0

-% 010 33 334 606 71 036- 1.88 6.14 10.9 9 ~ 2.61 1352 0.65 5.91 43.8 346 1827 14,945 0
0% 001 3334 3334 63.08 791 -0.436 1.88 , 6.14 105.59 96 2.61 1-i352 0.7 649" 43848 1827E 14.942 0
0% 0.00 334 3334 63.08 791 0.436 1.88 6.14 105.59 96 26 32 00 .7 43.8 34la.7 14,939 0

1% 0.12 3402 -3368 63.72 791 0.437 1.90 6.16 105.59 96 2.64 1348 0.82 7,39 43.9 348 16.286 14,918 106
2% .2 370 3436 65.00 789 0.38 1.93 - 6.2-5 1i0-5.'5"9" 9.......6....... .... 2.6-9 1340 0.83 8.22 43.9 346 18.308 1487 248

3% 0.8 357 3503 86.28 78 0.439 1.97 6.32 105.59 96 _2.74 1333 0.83 9.05 44,0 347 16.327 14,824 413
4% 04 85 51 67.57 780 0.440 2.00 6.40 105.5 96 2.9 324C O",8 44.1 347 18.346 14,775 620

5 0.0 3841 3623 6855 77J.4 .2 84 0.9 .83 131 0.84 10.72 44.1 37 1,58 1.3 6
6 0.2 3660 3651 69.07 772 0.441 2.04 6.49I .. ...96. .6 2.85 1316 0.84 11.56 44.2 347 18,6 14,711 1152

-7% 0.84 3639 3649 89.05 770 0.441 2.04 6.49 105.59 96 2.85 1316 0.64 12.40 44.3 347 -- 18,355 14,706 1396
8% 0."6 3574 38M 66.23 770 0.440 2.02 i.44 105.59 96 2.82 1321 0.M 13.24 44.3 347 18,334 1472 1678
9% 1.08 3486 3530 66.79 773 0.439 1.98 6.35 105.59 96 2.76 1329 0.83 14.07 444 346 16,302 1T4,77 1941
10%e 1.2'0 '3'3'4-7 '.3417 604... 77 0.4.. 7 1.92 6.23 105.59 96 2.68 1342 0.83 14.90 44.5 345 16,257 j14,840 2216
12% 1.44 3185 3286 61.80 785 0.435 1.85 6.07 105.59 97 2.7 1359 1.63 16.53 44.6 344 18,198 14,932 269Q4
14 1.8 3114 315 50.59 795 0.433 - .7 59 10 .59...97 2.49 1372 1.61, 18.14 44.7 343 181524 15,002 3180
15%. T 1.2- 302 37 - 5----6- .2460 04 2 .75 .86 10.59 97 2.43 1380 1.60 19.75 44.8 343 18,121 15,043 3883
18% 2.18 2934 2988 56t.54 80 .40 1.1-6 -1559 97 2.371390 1.59 21.34 44.9 342 18,082 1 15,094 4184

20 240. 2819 2876 54.42 813 0.429 .5 56 105.59 97 2.29 1403 1.58 22.92 45.0 341 1803 I 1,16 4852
22% -- 2.64 270 2781 52.25 821 0.2 .59 5.50 t105.59 97 2.20 147 1.56 24.4 45.0 340 17,98 122 5007

4% 28 259 2645 50.07 829 0.425 1.53 5.37 1105.59 98 2.11 1430 1.55 26.03 45.1 339 17,940 15,294 R5459
28 t31 i4-7 2531- --4~790iF a - , 0423 1.47 ... 5...24l 1105.5 98 2... . 03 5 1.... ...444 1.53 2756 45.2 339 1783 15362 5897
--% 3.36in 2372" 242N3 45 . ....... 645 0.421 1.42 5.11 j105.59 98 1.95 1480 1.52 29.08 45.2 338 17849 15,426 6266

30% 3860 2289 2330 44.09 854 0.420 1.37 5 j 105.59 98 1.88 145 Th.s 30.58 45.3 337 17812 i.42 6715
35%~ 4.20-" 2080 2184 41 3 863 0.41 i- -1.29 -4.83 1105.59 --- ---- 178 1499i 3.69 34.27 454 3 17,753 15,568 7514
40% 4.80 1926 2003 37.90 877 0.414 1.19 4.62 1105.59 99 1.62 1530 3.62 37.89 45.5 334 1767 1567 821

45 540 1 855 1891 35.77 895 0.413 1.13 4.48 105.59 99 1.54 1549 3.57 41.4645.8 334 17 30 5 39 8793
50% 0.00 1785 1820 34.44 906 0.412 1.09 4.39 105.591 99 1.48 156 3.55 45.1 4.7 33 9192
55%........... ._ 1716... 1751 ...... 91 0..10 '1.05 -4.31 105.591 99 1.43 1572 3.52 48.53 45.8 332 17,567 15,816 9548
600% 7.20 1658 1687 3.2 0.409 1.01 4.23 15.59 9 .8 118 3.50 52.02 45.8 332 17.538 15,851 Mg

84 150 1614 30.54 96 0A08 0.97 4.14 105.59 99 1.32 J1596 6.94 58.96 48.0 331 1750 15,9 10432
0% 9.60 - 1514 1542 29.16 934 0.407 0.93 4.05 105.59 _100 1.27 1608 __ .88 65.84 48.1 30 1,8 598 10664

90T 08 44 19 8.7 91 048 09 9 105.59 100.. . 1.23 ..617 46.8 26 4.2. . ..... 330 17.443 1,4 10798
100% 1200 1488 1471 27.83 946- 0.406 08 .6 15.9 10 12-112 6 79.52 46.3 330 142 155 10880

.... ...... .... .--- ) -- _

120I- 2 37 22u.4 7o 0.36 805 205010559 75 14.33 I120 1 -- j- 228 12,037
Scee -- 334 308 - 040 iW 2.05 39.20- 105.69 47 00 7 ~ 5. 47 15 ,6 97 -

WAte 3334 6 3.081 87 0.436 1.88 6.14 105.59 96 2.67 1345 at8. 49.6 339 17,895 J4,5L

Valve 3 3M0V.B2. Om willi oumo l model - .,........i -- L _ _ _ ___

0
:0

S<0

9 x

O.0

00

E I
It



BWROG DCM for B Battery (batch), Version 2.0.xts, Output Plots, 9118102, 10:22 AM
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Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP

JAF-CALC-ELEC-02610 Rev. 2

Appendix 9
Page 1 of 4

Computed by: A. Barton

Checked by: S. Kim

SIZING LEAD-ACID BATTERIES FOR STATIONARY APPLICATIONS
IS8 EE

Std 485-1997

Prola& 71SA.2 (Min volttac 109.MV. LOCA Date: 4125103 Paoe: I of 1

/

'I

Lowest Expected Minimum Cell
Electrolyte Temp: 65F Votage:1.828 Cell Mfg: GNB Cell Type: NCN Sized By: A. Barton

(1) (2) (3) (4) (5) (6) (7)

Capacity at Required Section Size
T Min Rate (3) * (6A) = Positive

Change In Duration Time to End (6A) Amps/Pos ( RT) Plates
Load Load of Period of Section or or

(3) x (6B) - Rated Amp
Hirs

Period (amperes) (amperes) (minutes) (minutes) (GB) K Factor (KT) Pos Values rNeg Values
Section 1 - First Period Ony - If A2 is greaterrthan Al, go to Section 2.
1 Al 980.96 |A1-0 980.96 [M= 1t T I M= 1 86.1 1.39

Sec I Total 11.39
Section 2 - First Two Pefiods Only - If A3 is greater than A2, po to Section 3.

Al: 980.96 AI- 980.96 MI IT=Ml+M2= 120 44.16 22.21

2 A2= 444.76 A2-Al= 36.20 1M2= 119 |T=M2= 119 44.16 12.14
See Sub Tobtal 22.21 12.14

2 Total 10.07
Section 3 First Three Periods OnIv - If A4 is greater than A3. go to Section 4.
1 A1A IMI IT=M1+M2:M3=
2 A2= A2.Al= M2- |T42 _ M3-
3 A3= A3-A2= M3= IT=M3=

Sec Sub Total
3 Total

Section 4 - First Four Peiods Only - If AS is greater than A4, go to Section 5.
1 Al= 1A-G: Ml= T=Ml+...M4=
2 1A2-- A2A1= IM2= T=M2+M3+M4=
3 A3= A3-A2 M3= T=M3+M4=
4 A4= A4-A3= M4= T=M4=

Sec Sub Total- _

4 Total
Section 5 First Five Peri ds Only - HA6 is reater than A5, go to Section 6.
1 Al= A1-0= M1 l= IT=Ml+. ..M5= _

A2 A2AI= M2= IT=M2+. . M5= I
3 A3= A3.A2= M3= ITM3+M4+M5=
4 A4 A4-A3- M: =M4 M5= __ =
5 A5= AS=A4 MS= IT=M5= I

Sec Sub Total
6 Total

Section 6 - FirstSixPeriods Only - If A7 is reaterthan A6, go to Section 7.
1 All" A1I-0= M1l T=Ml+...M6=
2 1A2- A2.A1= M2= T=M2+.. M6=
3 1A3-A2= 1M3= IT=M3+... M6= I _ I
4 A=: | A4A3=- M4 = IT=M4+M5+M6= | |_|
S A5= A5.A4= M5= T=M5+M6=
6 IA6= IA6 A5= IM6= IT=M6=

Sec Sub Total ||

6 Total I
Section 7 - First Seven Periods Only - If A8 Is greater than A7, go to Section 8.
I Al:= AI.0: Ml= T=Ml+ .. M7= _ ____ ____

2 A2= A2-Al= M2= T=M2+ ... M7=
3 A3= A3A2- M3= T=M3+.. .M7=
4 A4 = A4.A3= KM= T=M4+...M7=
5 A5= AS.A4= M5= T=M5+M6+M7=
6 A6= A6-AS= M6= T=M6+M7=
7 IA7= A7.A8= M7= T-M7= __|____

Sec Sub Total ||
7 Total I

Random Equipment Load Only (if Needed)
R JAR= JAR-0 MR= T=MR=I

- ->-

Maximum Section Size (8) 11.39 + Random Section Size (9) - = Uncorrected Size - (us) (10)
US (I1) 1139 x Temp Corr (12)_ 1.08 x Design Marg (13) 1.040 x Aging Factor (14) 1.25 = (15)
When the cell sie (I5) is greater than a standard cell size, the next larger cell is requir 9
Required cell size (16) 16 1 (A) - Positive ltes

11.39

16.0

(5) - Ampere Hours Isherefore cell (17)
Figure 3 - Cell sizing worksheet.

NCN-33 is required
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-SIZING LEAD-ACID BATTERIES FOR STATIONARY APPLICATIONS

Prject: 71SB.2 (Min voltaoe 109.86V1. SBO

IEEE
Std 485-1997

Pace: I of 2Date: 4125103

)

Lowest Expected Minimum Cell
Electrolyte Temp: 65F Voltage:1.831 Cell Mfg: GNB Cell Type: NCN Sized By: A. Barton

(1) (2) (3) (4) (5) (B) (7)

Capacity at Required Section Size
T Min Rate (3) - (6A) = Positive

Change in Duration Time to End (6A) AmpstPos ( RT Plates
Load Load of Period of Section or or

(3) x (6B) = Rated Amp
Hrs

Period (amperes) (amperes) (minutes) (minutes) (65) K Factor (KT) Pos Values |Ne Values
Section 1 - First Period Only - If A2 is greater than Al, go to Section 2.
1 1 A1= 907.8 IA1-0 807.8 |M1= I IT=M1= 1 83.95 10.81

Sec 1 Total 108

Section 2 - First Two Periods Only - If A3 is greater than A2, goto Section 3. Se___t

1 AI= 907.8 A1I-0 907.8 M1= I T=Ml+M2= -2

2 A2= 287.21 A2-A1= 620.59 M2= I T=M2= I _

Sec Sub Total

2 Total
Section 3 - First Three Periods Only - If A4 is reater than A3, go to Section 4.

907.8 A1-0= 907.8 IMI= I IT=M1+M2+M3= 3 1 83.95 10.81 |

2 TA2= 287.21 1A2-A1= 4620.59 M2= I T=M2+M3= 2 83.95 .7.39

3 IA3= 762.35 IA3-A2= 475.14 IM3= I IT=M3= I 83.95 5.66
Se Sub Total 16.47 -7.39

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3 T o ta l 9 .0 8-

Section 4 - First Four Periods Only - If A5 is greater than A4, co to Section 5. T__ _ _ 9_ _ _ _ _

A1= 907.8 A1-0= 907.8 M1= I _T=M1+_._.M4= 4

2 A2= 287.21 A2-A1= 620.59 M2= 1 =M2+M3+M4= 3

3 A3- 762.35 A3-A2= 475.14 M3= 1 T=M3+M4= 2

4 A4= 486.41 A4-A3 -275.94 M4= I T--M4- 1 _

Sec A Sub Total _

4 '. Total

Section 5 - First Five Periods Only - If A6 k reater than A5, go to Secion 6 ------ 4 _ _

1 Al= 907.8 A10 907.8 M1= I ....M5= 5 83.74 10.84 _

2 A2= 287.21 A2-A1= 620.59 M2= 1 T=M2+...M5= 4 83.89 I -7.40

3 A3= 762.35 A3-A2= 475.14 M3= I T=M3+M4+M5= 3 83.95 5.66 |
4 A4= 486.41 A4-A3= -275.94 M4= 1 T=M4+M5= 2 83.95 I -3.29
5 A5= 949.71 A IA4= 463.3 MS= TMS 1 83.95 5.52 r

Sec Sub Total - 22.02 -10.68
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _5 T o ta l 1 1 .3 3 _ _ _ _

Section 6 - First Six Penors Only - If A7 is greatr than A6, co to Section 7. Total 11__3__

I A1= 907.8 A1-0 907.8 Ml= I T=M1+ .. M6= 30 _ _ _

2 1A2- 287.21 1A2-Al= 620.59 IM2= I T=M2+. .. M6= 29 I _ I

3 A3= 762.35 1A3-A2= 475.14 M3= I T=M3+. . M6= 28 | _ _

4 IA4= 486.41 IA4-A3= .275.94 IM4= I T=M4+M5+M6= 27 1 _

5 A5= 949.71 A5-A4= 463.3 M5= I T=M5+M6= 26 1 _ 1
6 AB= 556.43 A6-A5= .393.28 M6-- 25 T=M6= 25

Sec Sub Total _ _ 7
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ 6__ _ _ _ _ _ _ _ T o t a l I _ _ _ _ I _ _ _ _ _

Section 7 - First Seven Periods Only - tf A8 i greater than A7, go to Section 8. __Total

1 Al= 907.8 AI-0= 907.8 Ml= I TM1+.. .M7= 35 _ _ I

2 4A2= 287.21 A2-A1= 620.59 1M2= I T=M2+. . M7= 34 _ _ _

3 A3--= 762.35 A3-A2= 475.14 M3= I T=M3+.. .M7= 33 1 ________1_

4 A4= 486A1 A4-A3= -275.94 M4= I T=M4+... M7= 32 | _ _

5 A5= 949.71 AS-A4= 463.3 IM5= I T=M5+M6+M7= 31 . 1 1 1

6 A6= 556.43 A6B-A5 393.28 M6= 25 ThM6+M7= 30

7 IA7= 236.63 IA7-A6 -319.8 IM7= 5 IT=M7= 5 S

Sec Sub Total |

7 Total |

Figure 3 - Cell sizing worksheet cont'd on page 3
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IEEE
SIZING LEAD-ACID BATTERIES FOR STATIONARY APPLICATIONS Std 485-1997

Project: 71SB-2 (Min voltage 109.S6V), SBO Date: 4125103 Page: 2 of 2

Lowest Expected Minimum Cell
Electrolyte Temp: 65F Voltage:1.831 Cell Mfg: GNB Cell Type: NCN Sized By: Alec Barton

(1) (2) (3) (4) (5) (6) (7)
Capacity at Required Section Size
T Min Rate (3) . (BA) = Positive

Change in Duration Time to End (6A) AmpstPos ( RT ) Plates
Load Load of Period of Section or or

(3) x (6B) = Rated Amp
Hrs

Period (amperes) (amperes) (minutes) (minutes) (6B) K Factor (KT) IPOSValues |NegValues
Section 8 - First Eight Periods Only - If A9 is greater than A8 go to Section 9.

A1 = 907.8 A1-0= 907.8 M1= I T=M1+... M8= 41 70.1 12.95
2 A2= 287.21 A2-A1= -620.59 M2= I T=M2+. . M8= 40 70.6 -8.79
3 A3= 762.35 A3-A2= 475.14 M3= 1 T=M3+. ..M8= 39 71.1 6.68
4 A4= 486.41 A4-A3= -275.94 M4= I T=M4+ ... M8= 38 71.6 -3.85
5 A5= 949.71 A5-A4= 463.3 M5= 1 T=M5+M6+M8= 37 72.1 6.43
6 A6= 556.43 A6-A5= -393.28 M6- 25 T=M6+M7+M8= 36 72.6 -5.42
7 A7= 236.63 A7-A6= -319.8 M7= 5 T=M7+M8= 11 83.2 -3.84
8 AB= 561.23 A8-A7= 324.6 M8= 6 T=M8= 6 83.57 3.88

Sec Sub Total 29.94 -21.90
8 Total 8.04

Section 9 - First Nine Periods Only - If AO is greater than A9, go to Section 10.
__ Al= 907.8 A1-0= 907.8 Ml= I T=Ml+ ... M9= 60

2 A2= 287.21 A2-A1= -620.59 M2= I T=M2+...M9= 59
3 A3= 762.35 A3-A2= 475.14 M3= 1 T=M3+ ... M9= 58
4 A4= 486.41 A4-A3= -275.94 M4= I T=M4+ ... M9= 57
5 A5= 949.71 A5-A4= 463.3 M5= I T=M5+ ... M9= 56
6 A6= 556.43 A6-A5= -393.28 M6= 25 T=M6+ ... M9= 55
7 A7= 236.63 A7-A6= -319.8 M7= 5 T=M7+M8+M9= 30
8 A8= 561.23 A8-A7= 324.6 M8= 6 T=M8+M9= 25 _
9 A9 236.65 A9-A8= -324.58 M9= 19 T=M9= 19 1

Sec Sub Total
9 Total

Section 10 - First Ten Periods Only - If All is greater than A10, go to Section 11.
I Al= 907.8 A1-0= 907.8 Ml= I T=M1+ ... M10= 239 28.5- 31.85

2 A2= 287.21 A2-Al= 4620.59 M2= I T=M2+ ... M1O= 238 28.5 _ -21.78
3 A3= 762.35 A3-A2= 475.14 M3= 1 T=M3+ ... M10= 237 28.45 16.70

4 A4= 486.41 A4-A3= -275.94 M4= I T=M4+ ...M1O= 236 28.4 -9.72
5 A5= 949.71 A5-A4= 463.3 M5= I T=M5+ ... M10= 235 28.35 16.34

6 A6= 556.43 A6-A5= -393.28 M6= 25 T=M6+...M1O= 234 28.3 -13.90
7 A7= 236.63 A7-A6= -319.8 M7= 5 T=M7+ ...M1O= 209 31.11 -10.28
8 AS= 5611.23 A8A= 324.6 M8= 6 T=M8+M9I+Ml0= 204 31.65 10.26
9 A9= 236.65 A9-A8= -324.58 M9= 19 T=M9+M0O= 198 32.3 _ _-10.05

10 A10- 237.75 AIOA9: 1.1 M10= 179 T=M1O= 179 34.35 0.03
Sec Sub Total 75.18 -65.72

10 Total 9.47
Section 11 - First Eleven Periods Onil - If A12 is greater than A1 go to Section 12.
I Al= 907.8 A1-0= 907.8 M1= I T=Mi+ ... M11= 240 28.5 31.85
2 A2= 287.21 A2-AI= -620.59 M2= I T=M2+...M11= 239 28.5 -21.78
3 A3= 762.35 A3-A2= 475.14 M3= 1 T=M3+...M1= 238 28.45 16.70
4 A4= 486.41 A4-A3= -275.94 M4= 1 T=M4+.. .M11= 237 28.4 -9.72
5 A5= 949.71 A5-A4= 463.3 M5= I T=M5+ ... M11= 236 28.35 16.34
6 A6= 556.43 A6-A5= -393.28 M6= 25 T=M6+ ... M1= 235 28.3 _ -13.90
7 A7= 236.63 A7-A6= -319.8 M7= 5 T=M7+. .. M11= 210 31.0 _ -10.32
8 A8= 561.23 A8-A7= 324.6 M8= 6 T=M8+. . .M11= 205 31.5 10.29
9 A9= 236.65 A9-A8= -324.58 M9= 19 T=M9+...MI1= 199 32.2 _ -10.08
10 A10= 237.75 AIO.A9: 1.1 M1O= 179 T=M1O+M11= 180 34.24 0.03
11 A11= 293.59 Al1-Al( 55.84 M1I= I T=M11= 1 84.0 0.67

Sec Sub Total 75.88 -65.7
11 Total 10.10

Random Equipment Load Only (if Needed)
R JAR= tAR-0= IMR= |T=MR=
Maximum Section Size (8) 11.33 + Random Section Size (9) - = Uncorrected Sie -(us) (10 )-
US(11) 11.33 xTempCorr(12)_ 1.08 xDesignMarg (13) 1.046 xAgingFactor(14) 1.25 (15)
When the cell size (15) is greater than a standard cell size, the next larger cell is required.
Required cell size (16) 16 (A) - Positive hates

(B) - Ampere Hours Therefore cell (17) NCN-33

Figure 3 - Cell sizing worksheet

11.33
16.00

is required
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Tabulation of Circuit Breaker Resistance Measured Data
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( BCB WR# t As Found Contact Resistance
(mOhms) Pos/Neg

As Left Contact Resistance
(mOhms) Pos/Neg

Breaker Model
Number

Breaker
Notes

IRating
.4 4. - -

71 BCB-2A-AO3 90-01098-00 8.1/6.7 5.36/5.35 THED126015 i 15

7IBCB-2A-AO7 90-01101-00 6.6/15 5.5/5.5 THED126015 15

71 BCB-2A-BO6 90-01106-00 7.14/7.7 5.75/5.35 1 THED126015 15

71BCB-2B-AO3 93-04178-00 14.5/7.1 THED126015 l Breaker

71BCB-2B-AO3 93-04178-00 THED124015 15

71 BCB-2B-AO7 93-04179-00 9.4/46.3 6.0/5.7 15

71BCB-2A-AO2 90-01097-00 5.21/5.3 4.2/4.4 THED126025 25

71BCB-2A-AO5 90-01100-00! 5.37/7.45 4.2/4.43 THED126025 25

71BCB-2B-AO2 93-04177-00 5.6/3.9 4.3/4.4 25

71BCB-2B-AO8 93-02406-00 12.3/6.14 4.45/4.33 25

71BCB-2A-AO6 90-00760-00 | 22.17/14.51 2.92/3.55 THED126030 I 30
_ _ _ _ _ _ _ _i_ _ _ _ I | _ _ _ _ _ _ . _ _ _ _

717BCB-2BB-B6 94-00290-00] 7.5/6.4 3.4/2.2 I 40

sCB-2B-AO5 92-04176-00 | 2.30/2.07 | 1.99/2.20 . 60

71BCB-2A-BO2 90-01102-00 2.84/5.00 I1.0/1.0 THEUI6100 100

71BCB-2A-BO3 90-01103-00 | 3.03/7.58 1.0/1.0 I THED126100 i I 100

71BCB-2A-BO4 90-0110400 2.27/2.68 0.76/0.75 THED126100 i 100

71BCB-2A-CO1 9001107-00 4.18/26.6 0.85/0.79 THED126100 100

71BCB-2A-DO1 90-01109-00 7.64t1.51 0.88/0.9 New 1001.64/1.510.88/0.9 Breaker[ ___

71 BCB-2B-BO2 94-00286-00 | 0.71310.577 0.713/0.577 Nea 100
Breaker

71BCB-2B-BO3 94-06282-00 0.597/0.585 0.597/0.585 j | Breaker[ 100

71BCB-2B-BO4 9400288-00 NO DATA NO DATA 100

! I N e
71 BCB-2B-CO2 93-02665-00 0.667/0.672 0.667/0.672 N Breaker 100

!k !r ' . N
71BCB-2A-DO2 J 90-01110-00 0.60/0.76 0.59/0.59 i Breaker 125

! _eaker

7IBCB-2B-AO6 94-00284-00 0.554/0.553 0.554/0.553 New
Breaker 125

_ _ _ _ ___ _ __ _ I_ _ _ _:B-2B-AO6 1 94-00284-01 1 0.64/0.56 i 0.55/0.57 i RTS ; 125
i .i

brkrresistances.xis
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BCB As Found Contact Resistance As Left Contact Resistance Breaker Model No i Breaker
(mOhms) Pos/Neg (mOhms) Pos/Neg | Number Rating

71BCB-2B-BO5 94-00289-00 0.4010.17 REPLACED BREAKER THFK 200

71BCB-2B-BO5 95-00060-00 0.33/0.35 | 0.35/0.39 Breaker 200

71 BCB-2A-AO4 90-01099-00 0.3/0.47 0.27/0.29 THFK236F000 225
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I ( 2 5 A _ _ _ _ _ _ _ _ _ _ _

71BCB-2A-B05 90-01105-00 I 1.74/1.5 | 1.0/1.0 1 THFK226FO I O 225

I (225A)
71BCB-2B-A04 94-00283-00 0.95/0.56 0.2810.19 225

71BCB-2B-DW2 93-02666-00 0.261/0.267 0.261/0.267 1 N 250

71BCB-2B-DO1 94-00292-00 0.261/0.272 I 0.261/0.272 | _00 Breaker

71BCB-2A-BO1 91-02545-00 0.2/0.15 0.182/0.17 THJK426400 400

71BCB-2B-BOI 94-00285-00 T 0.121/0.131 | 0.121/0.131 New 400Breaker

71BCB-2B-CO1 94-00291-00] 0.131/0.151 0.131/0.151 N Breaker 400

7IBCB-2A-C03 90-01108-00 i 0.1/0.1 THKM826F00000
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _(6 0 0 A ) 6 0

brkrresistances.xIs
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LOCA/LOOP Scenario
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The following is a summary of the basis for the battery duty cycle for a LOOP/LOCA.

* Technical Specifications Bases 3.8.4 "Applicable Safety Analysis":

"The OPERABILITY of the DC subsystems is consistent with the initial assumptions of the
accident analyses and is based upon meeting the design basis of the plant. This includes
maintaining DC sources OPERABLE during accident conditions in the event of:

a. An assumed loss of all normal and reserve AC power or all onsite power, and
b. A worst case single failure."

* UFSAR Section 8.7.3 (Description) reads as follows:

"The batteries are sized to carry the loads shown in Figure 8.7-1 for 2 hours with the charging
source removed, based on a fully charged battery prior to the removal of the charger.
The loads fall into the following general categories:
I. Long-time control loads (such as control relay loads)
2. Short-time control loads in excess of the continuous control loads (such as breaker
tripping and closing operations)
3. Short-time power loads (such as motor-operated valve operations and emergency
lighting)*
4. Medium-titpe power loads (such as turbine-generator auxiliary motors)
5. Long-time power loads (such as engineered safeguard system equipment auxiliary
motors)
In general, the short-time control loads are less than 1 minute duration and occur at the start of the
2-hour period. The short-time power loads are of less than 2 minute duration and also occur at the
start of the period. The medium-time power loads are of approximately 30 minute duration and
occur during the first 30 minute portion of the period. The long-time power and control loads are
of approximately 2 hour duration which is the total length of the period.

*Emergency DC lighting is operational only from the time of loss of all AC power until
emergency AC power is available from the emergency diesel-generators."

The source of the basis for "sizing the batteries with charging source removed" is unclear. FSAR
Section 8.7.3 is the only documented requirement which prevents any credit for the redundant
safety related Battery Chargers being available following an EDG start. This licensing basis has
been incorporated into the load profile for calculating the 125vdc voltage drop to the loads. Not
taking credit for either battery charger is similar to assuming a common mode failure of safety
related equipment which is beyond regulatory requirements.

The licensing requirement for "concurrent Loss of Offsite Power" is provided in FSAR Section
16.6 "Conformance to AEC Design Criteria" which describes conformance to IOCFR50
Appendix "A". Our compliance to Appendix "A" is "to the extent possible consistent with the
state of design and construction at the time of issuance of these criteria" (UFSAR Section 16.6.1).
The construction permit was issued 5/20/70 and Appendix "A" was issued 5/21/71.

* 1OCFR5O Appendix "A" criterion 35 (Emergency Core Cooling) reads as follows:

"A system to provide abundant emergency core cooling shall be provided. The system safety
function shall be to transfer heat from the reactor core following any loss of reactor coolant at a
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rate such-that (1) fuel and clad damage that could interfere with continued effective core cooling
is prevented and (2) clad metal-water reaction is limited to negligible to negligible amounts.

Suitable redundancy in components and features, and suitable interconnections, leak
detection, isolation, and containment capabilities shall be provided to assure that for onsite
electric power system operation (assuming offsite power is not available) and for offsite electric
power system operation (assuming onsite power is not available) the safety system function can
be accomplished, assuming a single failure."

Conformance to criterion 35 is identified in Section 16.6.2.4 and reads as follows:

"The Emergency Core Cooling Systems (ECCS) are designed to prevent excessive fuel cladding
temperatures over the entire spectrum of postulated design basis Reactor Coolant System breaks.
Such capability is available concurrent with loss of all off-site power. The ECCS themselves are
designed to various levels of component redundancy to prevent a single active component failure,
in addition to the accident, from negating the required core cooling capability (Criterion 35)."

This criterion is satisfied (reference UFSAR table 16.6-4) by the following FSAR sections:

* FSAR Section 6.5 "ECCS Safety Evaluation"

(1) "Off-site power is assumed lost at the time of the accident and is not restored during the
period of interest. '<

And

(2) "One of the on-site emergency power sources fails and remains out of service during the
entire transient."

* FSAR Section 14.6.1.3.1 "Initial Conditions and Assumptions" (for Accidents) as follows:

"A complete loss of normal AC power occurs simultaneously with the pipe break. This additional
condition results in the longest delay time for the Emergency Core Cooling Systems to become
operational."

It is identified in FSAR sections 16.6.2.4 and 14.6.1.3.1 that "Loss of Offsite Power" is-
considered to show that the ECCS systems are.capable of "preventing excessive fuel cladding
temperatures over the full range of LOCAs" without the benefit of Offsite Power. This is
accomplished because it results in the longest time delay for initiating ECCS systems. In as much
as FSAR section 14.6.1.3.1 states that the loss of normal AC power occurs simultaneously with
the LOCA, the duty cycle calculation will conservatively assume the 115KV undervoltage circuit
is initiated at the same time as the LOCA. The 345kV breakers will be assumed to trip at the
beginning of the duty cycle. This approach to "Loss of Offsite Power" is very conservative
because normally the battery chargers would be available up until the time the breakers are
opened. Additionally, any other electrical equipment functioning as a result of the LOCA is being
considered in the Duty Cycle. Because of the described licensing basis, the LOCA/LOOP duty
cycle does not take credit for a battery charger being available following EDG start.

Page 5 is a graphical analysis of the EDG starting sequence. There are specific points identified
for reaching 40RPM (0.32 seconds), 200RPM (1.75 seconds) and 400RPM (3.4 seconds).
Additionally, field flashing (3.6 seconds) and EDG output breaker closure (7.2 seconds) are
identified. This sequence was developed from primarily DER 96-0841 and ST-9C (1990 thru
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1998 data) Additionally, a review of test results from several performances of ST-9D, ST-9BA
and ST-9BB were utilized as supporting documentation. Using actual starting sequence is
considered conservative because it "squeezes" the EDG starting loads into a shorter period of
time which is the most critical time period for voltage drop. Since the sizing calculation uses the
peak load for the first minute, this results in consistent (and conservative) results. Utilizing design
starting (i.e. 10 second) tends to stretch out the loads over a longer period of time where loading
tends to not overlap which would be non conservative (not result in the highest current in the first
minute). Additionally, the design starting period of the EDGs is within 10 seconds. The additional
Amphours removed during the additional 2.8 seconds does not affect the resultant battery voltage
(using EEEE485 methodology) or sizing of the battery during the most critical period (i.e. first
minute). The sizing in the first minute is based on the maximum current. The amount of
cumulative amphours during the first minute doesn't change the calculated voltage. Therefore, the
calculation conservatively utilizes the EDG actual starting sequence. It is possible for the EDGs
to have start times vary slightly from the above (slightly faster). From time to time there may be
slight variances in calculation data. Any variance is considered to be accounted for (and bounded)
by the aggregate conservatism and margin built into the calculation.

RCIC initiates on lo-lo water level at the beginning of the duty cycle. HPCI initiates on lo-lo
water level (or high drywell pressure) at the beginning of the duty cycle. EDGs also initiate at the
beginning of the duty cycle due to lo-lo-lo water level (or high drywell pressure).

HPCI and RCIC tri'l on low steam pressure at 75PSIG. For sequencing of HPCI or RCIC MOVs
see Appendix 15.

The scenario assumes a large break DBA LOCA. A DBA LOCA requires the closing the 4KV
switchgear breakers for LPCI and Core Spray pumps, initiation of ADS, and initiation and
tripping of RCIC/HPCI in the first minute of the duty cycle (while EDGs are loading on the Bus).
A small break LOCA may require the additional loading of a swapover of RCIC or HPCI from
CST to Torus (depending upon the size of the break) sometime into the duty cycle aftpr EDGs
have loaded on to the bus (earliest swapover would be 18 minutes into the event per JAF-CALC-
HPCI-03010). There could also be an initiation at some time during the event of LPCI/CSP due to
high drywell pressure during a small break LOCA. However, It is more stressful on the battery to
require all of the loads during a DBA LOCA to initiate during the first minute than to "stretch"
the loading out over a 2 hour period (as in a small break LOCA). Additionally, tripping of
RCIC/HPCI is comparable loading (actually it is more) to a CST to Torus swapover which makes
the total loading of DBA LOCA more severe (especially since it mostly occurs at approximately
the same time during the first minute). Specifically, the closing 23MOV-16 and 23MOV-19 in a
DBA LOCA (during a low reactor pressure trip of 75PSIG) is a much greater load on the battery
than the opening of 23MOV-57 and 23MOV-58 and closing of 23MOV-17 during a CST to
Torus swapover. Additionally, the cycling of valves at 43 seconds into the duty cycle is a more
critical period than cycling of valves at 18 minutes (or later) into the duty cycle. The basis for 43
seconds is contained in Appendix 12 for 23MOV-16. Therefore, swapover of HPCI and RCIC
from CST to Torus will not be required to be included in the duty cycle (see also DER-97-01735).

As noted above FSAR section 14.6.1.3.1 states "A complete loss of normal AC power occurs
simultaneously with the pipe break. This additional condition results in the longest delay time for
the Emergency Core Cooling Systems to become operational." This statement is interpreted to
mean that the incoming 115Kv power is lost and there is no onsite power.

The 1 15Kv power is lost for an unknown reason except that there is no voltage available.
Therefore, the 15KV undervoltage is sensed by the station undervoltage trip circuits IZLCN04
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and IZLCN05 which prevents all of the reserve power feeds to each switchgear from closing
(after a 3 second time delay).

Since normal AC power is lost simultaneously with the LOCA a turbine trip would be anticipated
due to loss of EHC pressure, loss of condenser vacuum, loss of Stator Water cooling or due to a
Generator Reverse Power Trip (this causes a turbine customer trip). If the turbine tripped first on
EHC pressure, condenser vacuum or stator cooling, the generator would subsequently trip on
anti-motoring (lUPRN06) because the turbine trip would close all turbine valves (except bypass).
If the generator tripped first on reverse power (IUPRN07), the turbine would subsequently trip on
a customer trip. In any case you would have a turbine and generator trip. Either sequence of
tripping is the same loading and output circuits actuate the same 125VDC Circuits. Typically,
these actions all occur randomly within the first minute of a reactor SCRAM. This is consistent
with several post trip evaluations reviewed (PTE-1/19/90, PTE-10/19/90, PTE-12/12/90, PTE-93-
001, PTE-95-001, PTE-97-001, and PTE-98-002).

As a result of either circuit IUPRN06 or I UPRN07 the Main Generator Exciter Breaker, 71-
10102, 71-10302, 71-10042, and 71-10052 will trip. Additionally, the 10042 and 10052
mechanical and solid state backup trip circuits lYLlNI4, lYLINI 1, IYLlN07 and lYL2N07
will initiate but will time out before the backup trips.

Based on the above batteries are sized to carry all 125VDC loads during a LOCA with concurrent
Loss of Offsite PoWer and with charging source removed for 2 hours.
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TYPICAL ACCELERAMON CURVE FOR EDG
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Station Black Out (SBO) is defined in Regulatory Guide 1.155, NUMARC 87-00 and the FSAR
Section 8.11. The unit enters the event from normal plant operation as defined in 2.1. In
accordance with FSAR Section 8.11 the SBO occurs simultaneously with a turbine trip. The
duration of the SBO is 4 hours. No operator action is credited for the first 30 minutes into the
event.

The Station Batteries are required to power applicable loads to achieve safe shutdown for 4 hours
when neither offsite nor onsite emergency power is available (UFSAR Section 8.11.3.2)

Battery load conservation is achieved through the implementation of load shedding per procedure
AOP-49 "Station Blackout". Operator actions to shed battery loads which are required to
commence within 30 minutes will be completed at approximately 30 minutes. Since the actions
are simple (i.e. opening lighting panel breakers and turning off pumps), it is reasonable to expect
that commencing this action will complete the action. Additionally, since there are not many
actions required to control reactor vessel parameters, it is further justified that these actions will
completed by 30 minutes. A PCR has been initiated to revise the word "commence" to
"complete" in AOP-49.

The EDGs receive a start signal at the 2.5 second point of the duty cycle as a result of bus
undervoltage. To remain within the bounds of the SBO scenario the EDG is assumed to fail to
start following fiel4flashing. At the end of the SBO scenario, power is restored by a successful
start of an EDG. The battery duty cycle includes an unsuccessful start attempt of the EDG pair at
the beginning of the SBO event and a successful single EDG start during the last minute of the
event. This is consistent with AOP-49 and NRC Safety Evaluation (and supplement) dated
10/13/91 and 6/9/92.

Restoration of power (after 4 hours) from the 115 kV system to the 10600 bus requires the
reclosure of breaker # 10022 and the 4 kV from RSS T2, "through" 10400 to the 10600 bus. This
represents an approximate load of 24 amps for less than two cycles. The requirementafor
restoring the 115 kV system and the start of the EDGs are mutually exclusive. The load imposed
on the Station Battery, to start the EDGs, is higher than that required to restore the 115 kV
system. The load required to start one EDG has been included in the profile.

The 9/16/96 plant scram included a simultaneous opening of the generator output breakers
(71PCB-10042 & 71PCB-10052), turbine trip, generator trip, and residual (slow) transfer. FSAR
section 8.11.1 states: "Off-site power is assumed to be lost concurrently with. a main turbine trip
and unavailability of on-site emergency AC power". During the 9/16/96 event the first 3 seconds
simulates an SBO event (residual transfer duration). The only loads that are automatically
restored after a residual transfer is the 10500 and 10600 busses (safety related busses). All of the
non essential loads were lost. The plant scrammed within 0.1 seconds of the turbine trip due to
TCV fast closure and TSV closure. HPCI initiation (Rx Lo-Lo) occurred 10 seconds after the
initiating event due to collapsing of the voids caused by the scram, loss of power to the
condensate & condensate booster pumps, and almost immediate loss of feedwater. During an
actual SBO this should take slightly longer because the MSIV's would go closed earlier due to
loss of AC power to the RPS MG sets. The RPS MG set has a flywheel, which, by design, holds
the voltage to within 5% for 2 seconds. Within seconds of an SBO the RPS bus would deenergize
causing the MSIV's to close. This would eliminate further reduction of reactor level due to steam
flow and no makeup (i.e. takes longer to reach Lo-Lo). The MSIV's during the 9/16/96 weren't
closed until 8 minutes into the event (turbine bypass valves closed after 29 seconds). Therefore,
conservatively we will assume that HPCI and RCIC initiation will occur at 10 seconds after the
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initiation of the event. It is more conservative to require HPI/RCIC to initiate at 10 seconds rather
than later because the EDGs are attempting to load at this time. Additionally, it can be seen that
an SBO with concurrent turbine trip will also initiate a scram concurrently due to TSV closure.
The sequence of events log and the PTE 96-002 narrative was used for this analysis.

Additionally, based on PTE-96-002 (turbine trip w/momentary loss of all AC) one SRV is
assumed to lift (electrically) at 3 seconds into the event. In the 9/16/96 event only the "G" SRV
lifted. However, conservatively we will assume that "K" and "L" SRVs lift for additional loading.
These two have the lowest electric lift setpoint at 1135PSIG level (group 1). These valves are
only assumed to lift on the "A" Station Battery. To lift on the "B" Station Battery would require
an additional single failure which is not required by SBO rules (NUMARC 87-00 section 2.4.1
(4)).

HPCI will automatically start upon receiving a Lo-Lo signal at approximately 10 seconds. 10
seconds is obtained from PTE 96-be manually operated to maintain Reactor Water level within
the desired range (OP-19) per AOP-49. AOP-49 indicates that RCIC should be used preferentially
over HPC1 because RCIC is less likely to cycle on and off due to reactor water level. Although
not specifically stated in OP-19, RCIC flow controller 13FIC-91 would be utilized to maintain
water level possibly in conjunction with 13MOV-30 and therefore, continuous operation of
RCIC. By utilizing this method of level control it is not anticipated that RCIC will require
cycling. For "B" Station Battery there will be an initial start of HPCI at 10 seconds with
subsequent trip at 4,minutes. Additionally, there will be a restart of HPCI at approximately 35
minutes. After the initial trip of HPCI, Operations uses the SRVs to control pressure. There is a
significant time lapse between HPCI restarts. The scenario was run several times on the simulator
and the duty cycle response is consistent with the simulator (acknowledging this is not a design
basis engineered model). This is consistent with conversations with Operations Training.

Should RCIC not be used for SBO Coping (as preferred by AOP-49), after HPCI starts on Lo-Lo,
HPCI would subsequently trip on Reactor Hi level. Hi level is estimated to occur between 4 and
4.5 minutes as indicated by the plant simulator response. During the following time period,
Operators would assess plant conditions and perform necessary operator action per AOP-49 and
EOP-2. Operations would be controlling pressure by using SRVs. There would be significant
time between restarts of HPCI. An additional restart is anticipated to occur at approximately 35
minutes with a VW't6ccurring at approximately 5 minutes later. This scenario was run several
times on the simulator with maximum available decay heat (i.e. a full cycle run) and the duty
cycle response is consistent with the simulator (acknowledging this is not a design basis
engineered model).

Transfer from CST to torus will not occur during an SBO because there is sufficient volume in
the CSTs to cope with decay heat (per JAF Coping analysis JAF-89-048).
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... -, eagr7tu hrgrOtu

. (atharge -OupuCharger Voltage Charger Output
I__ _ _ _(_C atrc er ger) I _ _ - _ _ 1 K0 -8 _ _ _

WR # Date 71SB-1 I 71SB-2 I 71SB-1 i -71SB-2 I 71SB-1 171SB-2 Comments

96-00890-001 6/20/1996 30 1 30 129.5 ! 129.87 30 i 25

96-00893-001 6/27/1996 32 ! 25 129 129 30 25
96-00896-00! 7/3/1996 30 1 30 129.4 129.8 30 1 25

96-00899-00 7111/1996 30 30 129.4 129.8 30 30

96-00902-00- 7/18/1996 30 30 129.4 129.7 31 25

96-00905-00; 712511996 30 30 129.5 129.6 30 29
96-00908-00o 81111996 35 1 30 129.3 129.7 30 25 i

96-00911-00i 8/8/1996 30 30 129.7 130 30 25 I _ _

96-00914-001 8/15/1996 35 30 129.5 i 129.8 30 25
96-00917-00 -8/2211996 '35 30 129.5 i 129.8 30 25
96-00920-001 8/29/1996 35 1 30 129.5 130 30 30
96-00923-00 9/5/1996 35 30 129.48 1 129.85 30 25
00-00926-00 9/12/1996 35 1 30 129.4 1 129.8 30 i 25
00-00929-001 9/19/1996 140 1 30 129.3 i 129.5 140 28 Outage
00-00932-00o 9/26/1996 30 1 35 129.4 1 129.3 30 T 25
96-00935-00i 10/3/1996 30 30 129 130 30 1 25
96-0093800 1 10/10/1996 35 1 30 129.3 129.6 30 25 -

96-00941-00' 10/17/1996 30 1 30 129.4 1 129.6 30 25
96-00944-001 10124/1996 30 30 129.3 I 129.6 30 ,25

96-00947-001 10/31/1996 F- 20 1 25 129.4 129.9 20 20
96-00950-00o 11/7/1996 25 15 25 132.1 129.8 o0 0 Takentofloatfor

readings; SB-I
removed @ 1012 hrs,
returned @ 1020 hrs

96-00953-001 11/14/1996 25 Nil 132.2 Nil 20 Nil "On Equalized'; did
_ _ ._ not mesaure SB-2

96-00956-00i 11/21/1996 30 1 20 131 132
96-00959-001 11/28/1996 32 i 30 131 131.9 _

96-00962-001 12/5/1996 35 1 30 131 132 i ,.

96-00965-001 12/12/1996 30 1 30 131 132
96-00968-001 12/19/1996 32 1 30 131 1 131.9 ,

96-00971-001 12/26/1996 32 i 28 131 132 i

Page 1 of 5
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(at Charger Output Charger Voltage Charger Output.
(at charger) (09-8)1

WR# Date 71SB-1 I 7ISB-2 71SB-1 71SB-2 71SB-1 71SB-2 Comments

96-00974-001 1/2/1997 30 1 29 131 132_ _

96-04332-00 1/9/1997 30 30 132.5 132 i !

96-05390-00 1/16/1997 35 1 30 132.3 1 132 I

96-05395-00 1/23/1997 30 25 132.3 131.9

96-05400-00 1/30/1997 35 30 132.1 131.9

96-05405-00 2/6/1997 30 i 30 132.3 i 132 i

96-05410-00 2/13/1997 30 30 132.1 ' 131.7 I !

96-05416-00 2/20/1997 30 1 30 132 131.9

96-05471-00 2/27/1997 32 29 132.5 132 i i

96-05483-00 3/6/1997 33 j 29 132.2 i 132

96-05488-00 3/13/1997 30 29 132 i 132

96-06136-00 3/20/1997 35 1 28 131.27 131.88 I

96-06863-00 3/27/1997 35 30 132.4 131.9 1 i

96-06869-00 4/3/1997 30 i 25 131.8 j 131.6

96-06874-00 4/10/1997 30 T 30 132.2 ! 132 i _

96-06879-00 4/17/1997 30 1 30 132.15 131.88 !
96-06884-00 4/24/1997 30 1 30 132 131.5 i
96-06899-00 5/1/1997 30 i 30 132 132

96-06906-00! 5/8/1997 35 i 30 132.3 i 132 _

96-06924-00 5/15/1997 15 . 15 132.3 132 1

97-01414-001 5/22/1997 ,. 32 j 30 132 1 131.9 ! i

97-01421-00 5/29/1997 32 i 30 132.2 i 132 i

97-01426-00 6/5/1997 30 30 132.1 i 132 _ !

97-01431-001 6/1211997 3 1 29 132 132 i

97-01436-001 6/19/1997 30 1 30 132.2 j 131.9 _ i

97-01441-001 6/26/1997 30 22 132 131.8 _

97-01447-001 7/3/1997 35 25 132.5 1 132

97-01499-001 7/10/1997 30 23 132 [ 131.5
9 7 -0 1 50 6 - 00 L 7/17/1997 35 i 3 132.5 132 I
97-01636-001 7/24/1997 35 30 132.3 1 132 I I
97-31643-00! 7/31/1997 32 1 30 132.3 i 131-9 !

97-01649-001 8/7/1997 30 25 132 132 i i

97-01655-O01 8/14/1997 30 25 132 1 132 _ _

97-01661-001 8/21/1997 30.5 j 25 132.2 1 131.9 _

97-01667-00 -&28/1997 30 1 30 132 132

97-01673-00 9/4/1997 32 ! 25 132 1 131.8 I _

97-01679-00 9/11/1997 30 1 28 132 1 132 _

97-03059-00 9/18/1997 32 1 25 132.17 1 131.9 1 i

97-03065-001 9/25/1997 32 25 132 ! 131.7 F T
97-03071-001 10/2/1997 35 25 132.17 1 131.7 I _

97-03078-001 10/9/1997 3 28 133 1 131.8 i

97-03084-00' 10/16/1997 35 i 25 132.3 1 131.8 I

97-03090-00I 10/23/1997 35 30 132.28 131.92 i_ -_i

97-03096-00 10/30/1997 30 1 25 132.3 ± 131.9

97-04336-001 11/6/1997 30 25 132.2 131.8 i

97-05634-001 11/13/1997 30 12.5 132.3 ! 132 i l

97-05640-001 11/20/1997 130 32 132.17 131.89 DC UPS Drive On

97-05646 11/27/1997 i * * No Fiche,
97-05656 1 12/4/1997 32 , 30 132.4 - 131.8 i i

97-05662 | 12/11/1997 32 1 25 132.4 131.92

97-05669 i12/18/1997 35 28 132.5 i 131.8 _ !

97-06626 12/23/1997 32 b 25 132.5 131.9 !

97-06633 ! 12/30/1997 35 I 27 132.3 132.1 _

Page 2 of 5
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Charger Output | Charger Output | _ _

__ _ _ _ _ _ _ _ _ I (at charger) i C a er V l ge(09 48) J
WR# Date 71SB-11 71SB-2 71SB-1 71SB-2 7ISB-1 71SB-2 Comments

97-06645 1M7/1998 32 1 30 132.1 i 131.7 _

97-06651 1 1/15/1998 Incomplete Report

97-06657 I 112211998 30 30 132.5 132.7 i

97-06664 1/29/1998 32 30 132.5 132.7

97-08766 - 2/5/1998 30 25 132.5 i 132.08

97-08877 2112t1998 35 25 132.5 132.3 'i

97-08886 2/19/1998 35 30 132.5 132.7 i_

97-08892 2t26/1998 15 _ 9 132.4 132.7 !
97-09348 1 3/5/1998 30 25 132.3 1 132.7 i i

97-09354 3/12/1998 32 25 132.4 1 133

98-00020 [ 3/19/1998 30 29_ 132.3 i 132.5
98-00637 3/26/1998 35 30 132.5 132.6 i

98-00638 412/1998 35 F 30 132.4 132.7 _ _

98-00640 4/9t1998 30 j28 132.5 I 132.6 _

98-00642 | 4/16/1998 30 30 132.4 1 132.5
98-00643 1 4123/1998 32 [ 30 132.4 F 132.5 i

98-00644 4t30/1998 35 | 30 132.5 132.7

98-00645 517/1998 35 T 30 132.2 i 132.6

98-006+46 5/14/1998 31 26 132.3 132.5 I

98-00647 1 5121/1998 33 28 132 I 132.4 _ _

98-00648 5/28/1998 30 30 132.2 '132.7 _

98-00649 6/4/1998 30 30 132 132.6 I

98-00668 6/111/1998 35 30 132.3 132.7 i _

98-00674 i 6/18/1998 35 ! 30 132.35 1 132.76 _

98-00680 6125/1998 17 1 5 132 t 132.6 I

98-00691 1 7/2/1998 17 1 27 132.1 i 132.5 !

98-00745 F 7/91998 35 ! 30 132.2 132.6

98-01280 1 7/16/1998 35 33 132.4 I132.9 i

98-01306 1 7/23/1998 30 30 132.2 | 132.8 _

98-01314 1 7/30/1998 35 30 132.4 F 132.9 i -

98-01327 8/6/1998 32 30 132 132.8 !

98-02133 ! 8/1311998 31 | 29 132.4 132.6 F

98-02139 8/20/1998 35 30 132.4 132.7 _ i

98-02145 8/27/1998 30 30 132.5 132.7 i _ i

9802155 ! 9/3/1998 32 30 132.3 132.7 _ _ i

98-02160 F 9/10/1998 30 1 30 132.24 132.86

98-02169 9/17/1998 40 i 30 132.4 132.7 , _

98-02177 9/24/1998 35 | 28 132.3 132.6 I

98-02183 10/1/1998 34 28 132.5 ! 132.7 _

98-02199 10/8/1998 35 j 30 132.5 ! 132.2 _ j _

98-02206 F 10/15/1998 32 30 132.5 i132.3 i F

98-02215 | 10/22/1998 30 i 20 132 132 _

98-02220 10(29/1998 50 ! 55 132.48 130 _ Outage _

98-02228 11/5/1998 20 _ 15 132.6- 134.2 _ _ Outaae

98-02234 | 11/12/1998 110 18 132.4 1 132.4 _ I _ Outage

98-02241 1 11/19/1998 18 18 132.8 i 132.7 _ 1 Outage i

98-02247 11/26/1998 20 | 40 132.2 132.9 Outage

98-02254 12/3/1998 30 25 131.9 132.8 _ _

98-02260 12/10/1998 32 i 26 132 i 132 - I _

98-02267 12/17/1998 30 ! 30 133 132 _ __ -_L

98-02273 I 12/23/1998 30 1 24 132.9 131.5 _ !

98-02285 12130/1998 30 25 132.9 132.9 !
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Charger Output Charger Voltge Charger Output
(at charger) C Voltage (09-8) I

WR # Date 71SB-1 [71SB-2 71SB-1 I 71SB-2 71SB-1 1 71SB-21 Comments

98-05653 j 1/711999 30 20 131.8 ! 132
98-05659 1 1/14/1999 30 | 25 132 1 132 _ _

98-05665 1/2111999 30 25 131.81 r 132
98-05671 ! 1/28/1999 30 1 25 131.8 132 !
98-05696 i 2/4/1999 30 T 25 132.63 132.06 _

98-05702 2/11/1999 30 j 22 132.7 ! 131.9
98-06296 1 2/18/1999 30 1 25 133 ! 132.1 I
98-06302 T 2/25/1999 30 1 20 132.8 j 132.06 _

98-06308 1 3/4/1999 30 | 25 133 132 I l
98-06314 3/11/1999 30 20 133 I 132.1
99-00268 3/18/1999 30 30 133 i 132 _

99-00274 3/25/1999 30 20 133 I 132
99-00280 4/1/1999 31 20 133 - 132.6 i
99-00286 ! 4/8/1999 30 25 132 ! 131 _ !
99-00292 | 4/15/1999 31 ] 25 132.3 132 I
99-00299 | 4/22/1999 30 1 10 132.2 1 132 _ !
99-00305 4/29/1999 31 I 25 132.1 l 131.9 r
99-00311 5/6/1999 30 ! 30 132.2 j 132.16
99-00317 5/13/1999 30 25 132.2 131.9
99-00323 5/20/1999 , 30 25 132.19 131.92
99-00336 5/27/1999 v 30 ! 20 132.2 1 131.9
99-00341 t 6/3/1999 30 20 132 1 131 ,
99-00349 ! 6/10/1999 30 | 25 132.2 132
99-00355 6/17/1999 30 25 132 132 _

99-00361 6/24/1999 30 1 22 132.3 1 132.1
99-00367 7/1/1999 30 ! 25 132.2 132.2 _

99-00373 7/8/1999 30 16 132.2 ! 132.2 ,
99-00379 1 7/15/1999 6 i 35 132.4 1 132.4 _ Outage
99-00385 ! 7/22/1999 30 1 25 132.1 132.2 i i .
99-00396 1 7/29/1999 30 1 30 132.17 1 132.23 r T
99-00402 8/5/1999 30 ! 25 132.05 132.14
99-00408 ! 8/12/1999 30 ! 25 132 ! 132.1 _

99-00426 8/19/1999 30 1 20 132 1 132 _ I
99-00432 | 8/26/1999 30 j 25 132.02 i 132.18 _

99-00438 9/2/1999 30 25 132 132 _ _

99-00444 9/9/1999 30 25 132.1 1 132.2 _ i

99-00450 9/16/1999 30 22 131.97 132.12 I I
99-00456 9/23/1999 80 22 132.1 132.2 i I
99-00473 .9/30/1999 30 | 20 131.9 132 i i

99-00479 10/7/1999 30 | 20 132.1 131.8 !
99-00485 10/11/1999 30 20 132 i 132 i

99-00491 10/21/1999 32 25 132.1 ! 132.3
99-00500 10/28/1999 30 30 132 i 132
99-00506 11/4/1999 30 25 131.8 131.9
99-00512 11/10/1999 30 28 132 132.1 _ i
99-00518 I 11/18/1999 30 1 20 132 132 ! _

99-03624 |11/24/1999 30 ! 25 131.9 132.3 _ I i

99-03650 12/2/1999 30 22 131.8 132.1
99-03658 [ 12/9/1999 35 30 131.98 i 133 i I
99-03665 12/16/1999 40 25 131.76 I 133 _

99-03671 12/22/1999 40 25 131.7 132.9 _

99-03677 12/29/1999 38 25 131.9 132.9
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- Charger Output oltage Charger Output
_____ (at charger) I 0-8

WR# | Date 7ISB-1 1 71SB-2 71SB-1 71SB-2 71SB-1 1 71SB-2 Comments

99-03683 1/6/2000 40 1 25 131.9 133 _ _ _

99-03689 1 1/13/2000 40 30 131.8 1 132.9
99-04124 112012000 30 30 131.8 i 132.8 _

99-04739 1 1/2712000 35 25 131.7 132.9
99-04754 2/3/2000 30 i 25 131.7 1 133
99-04760 2/10/2000 30 25 132 133.1 _

99-04766 2/17/2000 30 30 132 I 132.97 _ _ _ _

99-04772 I 2/24/2000 30 1 25 132 ! 133 __ _ i
99-04784 [ 3/212000 30 ! 25 131.81 132.8 _ ,
99-04969 3/9/2000 30 1 25 131.6 1 132.8 i i
99-09008 3/1612000 30 I 25 131.8 1 132.8 _ ,
99-09015 3/23/2000 30 25 131.6 132
99-10370 3/30/2000 30 T 25 131.7 1 132.9 _ _

99-11123 4/6/2000 15 25 131.95 1 133 _ _

99-11130 4/13/2000 30 1 25 132 132.9
99-11136 4120/2000 40 [ 25 132.02 1 132.8 _ i
99-11145 ! 4/27/2000 28 28 131.9 1 132.8 i !
99-11239 j 5/4/2000 28 25 131.8 1 133 i I I
99-11245 1 5/11/2000 28 25 131.8 i 133 i
99-11251 1 5/18/2000 30 30 131.65 133 I
99-11260 j 5125/2000 . 30 1 25 131.9 j 133.3 i
99-11437 ] 6/1/2000 28 L 25 132 ! 132.7 _ .
99-11529 I 6/8/2000 30 25 131.76 i 132.46 _ _

99-11535 6/15/2000 30 i 25 132 1 132 I T

Page 5 of 5
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INTRODUCTION
Short-circuit currents in direct-current systems are

acquiring increased importance as the total capacity
of the machines connected to a single bus continues
to increase. It is not unusual for 15,000 kw of genera-
tion and a similar or treater amount of load to be con-
nected to one bus at 600 volts. Likewise. at 250 volts,
concentrations of several thousand kilowatts of source
capacity and a like amount of load on one bus are not
uncommon.

The mgtude of the short-circuit current avail-
able from such concentration of power is often not
fully appreciated. The data in this ection is presented
to provide fundamental information on the short-
circuit characteristics of direct-current motors and
generators. Knowledge of these characteris should
permit a better appreciation of the abort-circuit cur.
rents which can occur in d-c systems.

Motors and generators are probably the most com-
mon source of short-circuit current. There has been a
considerable amount of investigation on the subject
of their behavior undevr short-circuit conditions and
the result is a well-defined method of determining the
current for a solid short circuit at the terminals of the
machine.

COMPLETE EXPRESSION FOR SHORT-CIR-
CUIT CURRENT

Peak Short-circuit Current from Complete
Expression

The maximum short-circuit current is given by the
expression

.. .

r (3)
where i; is the per-unit peak short-circuit current.

Rate of Rise of Short-circuit Current from
Complete Expression

The initial and maximum rate of rise of the short-
circuit current is determined by taking the derivative
of equation (1). Thus,

di./dttr 4(4)
where di./dt-rate-of-change of current in per-unit
amperes per second. The other parts of the derivative
of equation (1) are negligible.

Effect of Saturation
Considering only the foregoing four equations, it

would appear to be a simple matter to calculate and
construct a curve of the short-circuit current from
a motor or generator. Indeed. it would be easy to do
this if all the terms in equation (1) remained constant
during the short circuit. The two decrement factors.
however, are affected by magnetic saturation and do
not remain constant. This fact makes it a long and
laborious task to calculate the curve of short-circuit
current versus time. W

The effect of saturation on the armature circuit
decrement factor is to cause the factor to increase
as the machine saturates. As a result, the short-
circuit current rises at a faster rate than it would
if saturation did not occur. The exact magnitude of
the change in the decrement factor is not a matter of
agreement amon the investigator of this subject.
Approximate values suggested for the armature circuit
decrement factor under saturated conditions vary
from 1.5 to 3.0 times the unsaturated value. To be
conservative A value of 3.0 has been recommended.-
These two values for the armature circuit decrement
factor, the saturated and unsaturated values repre-
sent the factor at the initiation of the fault and at the
time maximum current is reached. Between these two
limits, the decrement factor is changing from one
value to the other value and the change for any
desired time interval would have to be estimated.

APPROXIMATE CURVE OF SHORT-CIRCUIT
CURRENT VS. TIME

The difficulty involved in calculating the curve of
shot-circuit current versus time by use of the com-
plete expression, equation (1), has led investigators
to develop a good approximate method.

Analysis of oscillographs of actual short-circuit cur-
rents indicates that the current-time curve is a straight

is
A complete expresion for the short-circuit current

rd rd r+ d 1

i. - per-unit current
e.- internal emf prior to short circuit (per-unit)
rd -steady-state effective resistance of machine

(e unit).
; -transient effective resistance of machine (per-

unit)
a, -armature circuit decrement factor
sr -field circuit decrement factor

This expronio can be rewritten " follows:

rd (r 4 -a t (2)

The decrement factors for the two parts of equation
(2) are so different that the two parts can be con-
sidered independently.

The first part of eq uati (2) has a time constant
which is tene by the armature circuit character-
istics. Thi time constant is relatively short and con-
trols the buildup and peak magnitude of the short-
circuit current. The time constant for the second part
of equation (2) is determined by the shunt field
caracterists and is relatively long. It controls the
decay of the current few its peak value.

eW p

Sbeqt-drwl Maemctwlsla
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line from the initiation of the fault until the current
reaches two-thirds of its maximum value. The rate of
rise of the current during this period has been found to
remain constant at a value equal to the initial, maxi-
mum rate determined by equation (4).

Thus, to determine the magnitude of point c, Fig. 1,
it is necessary to know the values to be used for I.,
ew, and r&d-

The term e. is normally considered to equal 0.97
for motors and 1.03 for generators. The term r'4 , per-
unit transient effective armature circuit resistance.
can be determined from Fig. 2 to 10, inclusive, in
which the per-unit resistance is plotted against the
product of horsepower times base speed or kilowatts
times base speed.

In the usual case the results will be sufficiently
accurate if e. is taken to be equal to unity. Thus,

marinum thn.fteird1 machine rated current

-i
i

I Z__� COUIVALENV CIRCUIT
I R

i

I's 1g

current

rI.
14

per unit transient effec-
tive resistance

!CUIVALCNT CIRCUIT
(6)

,

FIG. 1. Typkel sawrt-lVrultdUwdditls of dre4 w org

After the current has reached a magnitude ap-
proately equal to two-thirds of the peak current,
the current-time curve will become an exponential
type of curve and can be closely approximated.

The approximate short-circuit characteristic of the
machine, Fig. 1, can be drawn then by determining
two factors:

1. Initial ate of rise of current, equation (4) or (Ii)
2. Peak short-circuit current, equation (3) or (6)

The section of the curve, Fig. 1, between points a
and b is determined by the initial rate of rise of the
short-circuit current. Point b is the point at which the
current magnitude in equal to two-thirds of its maxi-
mum value. Point c is the peak dsortcircuit current as
determined by equation (3) or (6). The section of the
curve b-c-d is drawn to represent an exponential type
of curve with the sectio b-c being an exponential
approaching I'. and the section c-d being an exponen-
tial apching the redued steady-state fault cur-
rent level

Peak Current for Approximate Curve
The peak short-circuit current is giein in equation

(3) as

i',-r per-unit amperes (3)

This can be rewritten and expressed in terms of
amperes as

Ir ". 1 ±5'amperes

Where: I.-Peak short-circuit current in amperes
I, - Rated machine current in amperes

to.. pop%

Rate of Rise of Current for Approximate
Curve

The initial rate of rise of the short-circuit current
is given by equation (4) as

tid 'P (4)
This expression can be written in a more readily usable
form by noting that

r ed2rf
As C. (7
C.I;I. 2 rPN& I, I
C,2XC0 VI 8

and
f PK,

2X60 (9)

Hp*z IgO's
gu"M I In"20l

0-C Motor
Fole face winding - NO
Tempe. rhoO0C
Loa.ding conuwl..,
Ventflation' Open
spend COMawtu
Veil$, Mt"d 230-250
Field winding Shoot or cowmpund wound

Fig. 2. Timminsl t mlstee of ermetuo re ult In W4Nhl ve HPNI
of madmbie
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GE Motor 31P-7B(M) Inrush Current

Starter resistor 0-1 sec = 0.54 ohms
125 VDC FLA=58 Amps Field = 1.38 Amps NEMA Enclosure TEFC 7.5 H. P. 3500 RPM
H.P x Speed = 7.5 x 3500 =26250 HPN 26,250 HPN / 100,000 =0.2625
From curve (Fig. 4) per unit transient effective resistance = 0.15 pu
Maximum short - circuit current = 58 Amp /0.15 pu =386 Amps
Equivalent motor resistance = 125 VDC / 386Amps = 0.32 ohm
Total inrush current that include starter resistance 0.54 ohm (Ref. drawing. 1.11-257)
125 VDC / (0.54 ohms +0.32 ohms) = 145 Amps
The results of this calculation is consistent with test data fromTIL-914 (141Amp @ 125VDC). The duration of the
inrush is 1.7 seconds per TIL-914. However, for conservatism, we will use 2 seconds.
Inrush Current is equal to 145 Amps + 1.38 Amps = 146.38 Amps (See Appendix 2)
Nominal Current is equal to FLA + Field Current (58 Amps + 1.38 Amps) 59.38 Amps (See Appendix 2)

Wm C

Q. 1 li i l l -1i0 l i l' illi3MVf o

-r$ .1| 1 'Sp2; '''

(Phot IDI2Wa?)

Pole face winding
Temp. rise
Loading

Speed
Volt, rated
Fel~d winding

D-c Motor
No
40C
Continuous
Opet
Constant
115
Shunt or compound wound

Fig. 4. TransWyat eitence of rmahwe circuit in poeresa ve MP%
of fegbl"

37P-7B Motor Per Unit Transient Effective Resistance
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GE Motor 94P-2(M) Inrush Current

.25 VDC FLA= 169 Amps Field = 3.11 Amps NEMA Enclosure TEFC 25 H. P. 1800 RPM
Total starting resistance in first step is .0.18 ohms (0.13 ohms + 0.05 ohms) per drawing 1.11-129. After I seconds
the 0.13 ohm resistor is shorted out for the second step. The remaining resistance for the second step is 0.05 ohms
and is shorted out after 0.75 second (total of 1.75 seconds for starter resistances)
TIL-914 test this motor in 1981. From TIL-914 the maximum measured inrush current of EBOB during startup is
equal 540 Amps at 127 VDC and the inrush durations last approximately 2.3 -2.4 sec.. Therefore, this calculation
will use 3.5 seconds as the duration of the inrush (i.e. 2.5 seconds total timing circuit plus 1 second for margin).
For 125 V DC the current is equal to 589.07 Amps.
Since counter EMF has developed after 2.5 seconds the equivalent motor resistance would be much greater than the
calculated 0.0322 ohms and this methodology is not appropriate for the third second..
Test data from TIL-914 therefore, is considered conservative and appropriate for this calculation.
Inrush Current is equal to inrush @125 VDC + Field Current ( 589.07 Amps + 3.11 Amps) = 592.18 Amps
(See Appendix 2)

Nominal Current is equal to FLA + Field Current ( 169 Amps + 3.11 Amps) = 172.11 Amps (See Appendix 2)

Flattery Maot

0.0218

94P-2(M)

orbed) (Breaker)

ohms 0.0004 ohms
A, .

(Rm .0.20298 )x 640 a 127

Rm z 0.0322 ohms

ILRA ' 6s0iba Amps C125 VDC
(across motor terminals
Including dropping resastors)

RI

R3

Al

Innrsh C40 Amp @ 127 V DC -

TIL-914

ESK.IIA

(Heater) 0.000761

RI- 0.1300 ohms

R2 0.0500 ohms

Rm
I

A2
Corrected for 2LC

. .

94P-2(M) Motor One Line Resistance
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GE Motor 02-184P-3B(M) Inrush Current

Atarter resistor - none
125 VDC FLA=7.45Amps Field = 0.574 Amps NEMA Enclosure TENV I H. P 1750 RPM
H.P x Speed = I x 1750 = 1750 HPN 1750/ 100,000 =0.0175
From curve (Fig. 4) per unit transient effective resistance = 0.27 pu
Maximum short circuit current = 7.45 Amps / 0.27 pu = 27.5 Amps
Inrush Current is equal to Short Circuit Current + Field Current ( 27.5 Amps + 0.574 Amps ) = 28.1 Amps
(See Appendix 2)
Nominal Current is equal to FLA + Field Current ( 7.45 Amps + 0.574 Amps) 8.02 Amps (See Appendix 2)

I0I .mm _ OPs

0 0-175 Mae112vo

pi
ra4

U
V
SI
V

10 fece winding
U-
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Slam! or cOR*OnW wIud

Fig. 4. ?uinkol mistene Sf eAhw girgub In VW-miot Vs HMP%
Of .DoMw

02-184P-3B(M) Motor Per Unit Transient Effective Resistance
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GE Motor 23P-140(M) Inrush Current

Starter resistor 01 sec = 1.6 ohms
120 VDC FLA=3.5 Amps Field =0 Amps NEMA Enclosure TEFC 1/3 H. P. 3450 RPM
H.PxSpeed= 1/3x3450 =1150HPN 1150/100,000=0.012
From curve (Fig. 4) per unit transient effective resistance ; 0.325 pu
Maximum short circuit current = 3.5 Amps / 0.325 pu = 10.76 Amps
Equivalent motor resistance = 120 VDC / 10.76 Amps = 11.15 ohms
Total inrush current that include starter resistance 120 VDC / (1.6 ohms + 11.15 ohms) = 9.41 Amps
Inrush Current is equal to 9.41 Amps (See Appendix 2)
Nominal Current is equal to FLA 3.5 Amps (See Appendix 2)

0.325
aL -
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r._
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* I

-- 0.Oi
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BALDOR Electric Co. Motor 23P-141(Mf) Inrush Current

Starter resistor 0-1 sec = 1.6 ohms
125 VDC FLA=10 Amps NEMA Enclosure TEFC 1 H. P. 1750 RPM
Starting Current (Locked Rotor) 114 Amps (Reference Manual B060-0182 (T16))
Equivalent motor resistance = 125 VDC / 114 Amps = 1.096 ohm
Total Inrush current that include starter resistance 125 VDC / (1.096 ohms + 1.6 ohms) = 46.36 Amps

Rated Inrush Current is equal to 46.36 Amps (See Appendix 2)
Nominal Current is equal to FLA 10 Amps (See Appendix 2)

BALDOR Electric Co. Motor 23P-150(M) Inrush Current

Starter resistor 0-1 sec = 1.6 ohms
120 VDC FLA=50 Amps NEMA Enclosure TEFC 7.5 H. P. 1800 RPM
Inrush Current 2000 Amps at rated 125 VDC (Reference Fax from Baldor Electric Co dated 7/7/99) See Appendix 8
Equivalent motor resistance = 125 VDC / 2000 Amps = 0.0625 ohm
Total Inrush current that include starter resistance 120 VDC / ( 0.0625 ohms + 1.6 ohms) = 72.18 Amps

Rated Inrush Current is equal to 72.18 Amps (See Appendix 2)
Nominal Current is equal to FLA 50 Amps (See Appendix 2)
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-HPCI MOV/PUMP Sequencing
(

* 23MOV-14 (HPCI Turbine Steam Supply Isolation Valve) opens on Lo-Lo Reactor
Level (126"). 23MOV-14 is manual closure only. Therefore, during both SBO and
LOOP/LOCA 23MOV-14 receives an open signal at the onset of Rx Lo-Lo signal and
remains open for the duration for both events. The stroke time of 23MOV-14 is
calculated based on the BWR Owners Group DC Motor Performance Methodology
NEDC-32958, revision 0, in Appendix 8. The stroke time is calculated based on a BMCC
bus voltage of approximately 104 Volts (for opening). The calculated value for opening is
15.2 seconds. This value has been increased by 10% to yield 16.7 seconds in the duty
cycle for added margin.

* 23MOV-16 (HPCI Steam Line Isolation Valve) opens on Lo-Lo Reactor Level. During
both SBO and LOCA 23MOV-16 receives an open signal. During LOOP/LOCA
23MOV-16 receives a closure signal on low reactor pressure at less than 75PSIG. In
accordance with GE SAFERIGESTR-LOCA Report NEDC-31317P, Revision 2, Figure
A-lb (DBA Suction Break), 75PSIG (89.7PSIA) would occur at approximately 43
seconds. The shortest duration LOCA response was used because the turbine trip causes
the DC Lube Oil Pump 23P-150 to start and this results in the most amphours to be
removed from the battery. Additionally, using a smaller break and tripping the turbine
slightly later doesn't cause any added voltage problems with any other loads. Therefore,
43 seconds ps considered conservative and appropriate. The stroke time of 23MOV-16 is
calculated based on the BWR Owners Group DC Motor Performance Methodology
NEDC-32958, revision 0, in Appendix 8. The stroke time is calculated based on a BMCC
bus voltage of approximately 99 Volts (for opening) and 103.7 Volts (for closing). The
calculated value for opening is 11.48 seconds. The calculated value for closing is 12.29
seconds. Both the opening and close times have been increased by 10% to yield 12.6
seconds (opening) and 13.5 seconds(closing) in the duty cycle for added margin. These
values are within the maximum allowed stroke time of 13.5 seconds based on- the
Technical Requirements Manual

* 23MOV-19 (HPCI Pump Discharge Isolation Valve) opens on Lo-Lo Reactor Level.
During both SBO and LOCA this valve receives an open signal. During a LOOP/LOCA
this valve receives a closure signal at 43 seconds on low Reactor Pressure (see write up
on 23MOV-16). The actual closure signal is from the full closed limit switch from the
HPCI Turbine Stop Valve. 23MOV-19 opens approximately 1 second after receiving the
turbine trip signal. The closure signal comes from the close limit switch for 23HOV-1
(HPCI Turbine Stop Valve). Based on a review of previously performed ST4N (HPCI
Quick Start) it takes 1 to 2 seconds for 23HOV-1 to close. Closure signal to 23MOV-57,
58 & 16 is directly from the low reactor pressure relays 23A-K1 5 or K 16 whereas
23MOV-19 is off of the HPCI turbine stop valve 23HOV-1 close position switch. During
an SBO, 23MOV-19 receives a closure signal when reactor Hi level is reached (see
appendix 12). The stroke time of 23MOV-19 is calculated based on the BWR Owners
Group DC Motor Performance Methodology NEDC-32958, revision 0, in Appendix 8.
The stroke time is calculated based on a BMCC bus voltage of approximately 99 Volts
(for opening) and 101 volts (for closing). The calculated value for opening is 26.07
seconds. The calculated value for closing is 23.99 seconds. Both the opening and close
times have been increased by 10% to yield 28.7 seconds (opening) and 26.4 seconds
(closing) in the duty cycle for added margin.
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- 23MOV-25 (HPCI Pump Min Flow Bypass) opens when the HPCI Pump discharge
pressure of 5OPSIG has been -achieved and flow is less than 550GPM. Based on a review
of past ST-4N surveillance tests this takes approximately 14 seconds from the time of
HPCI initiation until 23HOV-1 starts to open (see attached spreadsheet). It takes an
additional 5 seconds (total of 19 seconds) to reach 5OPSIG (this data was obtained from
the 2/4/00, 2/14/01,2/19/01 & 6/18/02 performances of ST-4N). Once 50PSIG is reached,
23MOV-25 cycles open. During a DBA LOCA, 23MOV-25 cycles closed immediately
after reaching the full open position due to reaching 750GPM and/or Turbine Trip. It
takes less time (-1 second) to reach 750GPM after reaching 50PSIG than it does to fully
open 23MOV-25 (-6.2 seconds). Therefore, at the completion of the open stroke (which
is sealed in), the valve auto closes because 750GPM has already been reached. During an
SBO, 23MOV-25 will open 19 seconds after receiving a HPCI initiation signal. 23MOV-
25 will immediately close after reaching the full open position due to flow greater than
750GPM. Upon a HPCI trip, 23MOV-25 will cycle open and close. The valve cycles
open because pressure is greater than 5OPSIG but flow is less than 550GPM (the control
circuit is lined up to open even though a turbine trip signal to close is in) and returns to
close immediately after reaching full open. This will only cycle during the initial cycling
HPCI. Per AOP-49, 23MOV-25 will be rendered inoperable to eliminate cycling of this
MOV. The stroke time of 23MOV-25 is calculated based on the BWR Owners Group DC
Motor Performance Methodology NEDC-32958, revision 0, in Appendix 8. The stroke
time is calculated based on a BMCC bus voltage of approximately 108.8 Volts (for
opening) ainl 111.8 Volts (for closing). The calculated value for opening is 5.77 seconds.
The calculated value for closing is 8.18 seconds. Both the opening and close times have
been increased by 10% to yield 6.3 seconds (opening) and 9.0 seconds(closing) in the
duty cycle for added margin. These values are within the maximum allowed stroke time
of I 0 seconds based on the Technical Requirements Manual. The above response is
consistent with the simulator response and actual plant testing.

* 23MOV-57 and 23MOV-58 will open at the onset of a DBA LOCA due to suppression
pool swell. This is described in memorandum JTRG-02-102. However, these valves will
receive a closure signal before reaching full open stroke due to Reactor Pressure reaching
the low pressure setpoint of 75PSIG). These valves will close due to low reactor pressure
(i.e. 75PSIG).

* 23P-150 starts on Lo-Lo Reactor Level and stops within 30 seconds of the HPCI
initiation due to the main oil pump bringing system pressure above 9OPSIG. This has
been verified by reviewing past performed surveillances of ST4N and ST4P. Upon a
HPCI trip this pump will restart on low lube (less than 35PSIG) because of the aux oil
pump (23P-150) seal in circuit. During a DBA LOCA, this pump will start and continue
to run for the duration of the duty cycle. It is unclear as to whether or not lube oil
pressure would increase enough to cause 23P-150 to trip (i.e. 9OPSIG). In any case, it
would restart sometime after the turbine tripped. This calculation will assume that this
pump will run for the entire duration of a LOCA (i.e. 2 hours). During an SBO, 23P-150
will trip during HPCI initiation (at 30 seconds after initiation). When HPCI is tripped this
pump will restart and run until HPCI restarts due to the seal in logic.

* 23P-140 starts on Lo-Lo Reactor Level and remains running for the entire duty cycle for
both SBO and LOCA.
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* - 23P-141 starts upon condenser high level. Steam is not available to the HPCI Turbine
until at least 19 seconds after initiation (see 23MOV-25 for basis). Since it unknown
when this pump will start and when it will stop, the calculation will start the pump at 19
seconds after HPCI initiation and run for the entire duty cycles for both LOCA and SBO.

-r



ST4N (HPCI Quick Star)

Time to Reach I1`t Main Oil Pump Disch Aux OIl Pump 23P.150 UHOVT 1 23HO1 1 23HQV - 1 HO\ Stoke
4250 GPM (less Inlet Press, Press, 23Pl10 (105 to Dlsch Press, 23P1402 Response Opening Closing time (Ught to

Date than 30 seconds) 23P1.302 110PSIG) (83 to 95PS) Time Time'" Time'" Light)
6118102 23.7 seconds 104PSIG 107PSIG 87PSIG 12.6 20.9 1.65 8.3
3121/02 24.4 seconds 105PSIG 108PSIG 87PSIG 13.1 21.1 1.37 8.0
1218101 24.4 seconds 103PSIG 106PSIG 87PSIG 13.0 21.2 1.15 8.2................... .-

1014101 25.5 seconds 1O6PSIG 1O6PSIG 85PSiG 14.2 23.4 1.06 9.2
6125101 25.1 seconds 96PSIG 89PSIG 86PSIG 14.4 22.9 1.25 8.5
3/31/01 25.6 seconds 98PSIG 91 PSIG 9OPSIG 14.9 22.9 1.25 8.0
3/16/01 27.2 seconds 98PSIG 89PSIG 90PSIG 15.5 23.3 1.53 7.8
21/01 24.2 seconds _ _ 90PSIG 13.1 20.8 1.93 7.7
2/20101 24.4 seconds 98PSIG _ 89PSIG 90PSIG 13.1 20.9 1.71 7.8
2/19101 24.7 seconds 98PSIG 88PSIG 90PSIG 13.4 21.3 1.93 7.9
2/15101 25.2 seconds __

2/14/01 23.9 seconds 97PSIG 89PSIG 9OPSIG 13.1 20.7 1.71 7.6

The acceptance criteria for Mai O il Pump Disich Pess was changed in 3101 .

Frm sbrt of test until dual indication is observed (i e. red light comes on) _ .

From stan ofttest until green light goes off (i.e. tu. open)
"'From the time 23A-S19 pushed to trip turbine untl 23HOV-1 is u11 closed J

.IC-r
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ATTACHMENT W.5 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM
Page I of 4

Calculation No.: JAF-CALC-ELEC-02610 Revislon:2

Minor Calculation Change No.: DRN-03-00399

I Purpose of Change:
Equivalent Change JE-03-024 will replace the 3 Agastat E7012 relays with Allen-Bradley 700-RTC in 4kV
SWGR 71HO6
2 SSC affected:
71-62-3-1 HOEBO3, 71-62-4-1 HOEBO3, 71-62-5-1 HOEBO3.

3 Drawings/Procedures/ Calculations affected
JAF-CALC-ELEC-02610, Rev. 2, Appendices 2, 3, 4, 5 and 9

A nrr-- - a
-V wwulicptuu we W1n41nyam;

Revise the Component Data as shown in Appendices 2 and 5 Appendices 3, 4 and 9 will be updated on
the next revision of this calculation after the installation of the Allen-Bradley 700-RTC, as the entries in
Anr.A.,.nf 'A A aAnH 0 a re def-atl4 ... i-nn Ann-.i, 9 inn. r a

5 Impact on existing calculation conclusion:
None
6 Impact on DBD1s, UFSAR, Technical Specifications:
None
7 The existing calculation doesidoes not (circle one) have a calculation verification checklist.

Remarks: Refer to JAF-ECCF-03-00003 for additional information.
The required minimum pickup/dropout voltage is 70/40 vDC for Allen-Bradley 700-RTC Relays. The
Relays will have enough voltage to energize and run during the worst event of Loss of Coolant Accident
coincident with Loss of Battery Charger and SBO. Battery "B" Sizing will not be effected as a result of
this change. ,

NOTE:
A.

B.

If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should not be used
unless it is an editorial change to the FSAR or Technical Specifications.
Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Alex Barton
Print/Sign

A,- hAikutPrepared by: Date: 611F16o3
Reviewed by: 0 Steve Glover , Date:

Approved by AaricMitchell I - Date: /t¶4e'
* Where the original calculation was design verified, the reviewer signature confirms the latest design

verification is still valid.
.

- This IS a Quality Record -
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Entao 125V DC STATION BATTERY V SOZING & VOLTAGE DROP
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Appendx 2
Page 29t ̀35
Cowputed b:.a
Checked by;: .

4 kV SWGR 71H06 (Confo)

ILOCA wLOBC ____MO II 1
Compe Swt [ Stop Sta |a SeduINssb NoMind Nomind NormalV Load QA IDlwing NWeiJ

lle. I.D. Deser run TimB Time rimc Cwt (A) Comt A) ol( e Type Cnat

711166 71-10640 RI Ps" lOp3D(Cla) 132. | 13J.. N/A WNA 6 WA 125 N/A IReu I E-5BX I
Bredar Cks Miw WAn 133a0 14.3 we N/A WA 6t N/A 125 I N/A Reab I
bmakwChqegMiwFL |14. IU 2 N/A | NA N/A 14 IN N/A VA

71106 71-10650 kHR P" IOP3C Pm) I 1.1 3.5 3.60 6 N/A 125 N/A |BI I F3SI58W I
ZrInoMutMrnoluis IH./ 2.1.e 3.. 1. 63 YA 121 N/A VA I

"adwg t Mioe FL. 2.1 we 6 w 1.6 3. t. N/A 14 12S N/A VA I
IM P Pm3C(Tw) 4.2=4 63.. 3.1 3n.3 6 WA 125 NIA R _sunm. I 4

RWtP" 1oP.3C(Cbl) 3.2 W 13 N NNA WA 6 WA 125 N/A R- -- I I
HreawCk sMiwmn 73.3. 993 NWA N/A 6t NIA 125 N/A R .bbna I
Brta&.rhir> MawFL 93, 13.2 . N/A N/A WA 14 125 N/A VA I

711106 713060 FodialoI 116M001200(o NA N/A WA WA 1WA NfA N/A N/A R a I NtA NtAN 6
71HO06 1H101103 11nulu I600UuNdMbellg RagtUMs I M-113-lT

_____ Loadra I agmdS _qa_ 0.1 n 7.2 06.1 2397 m & 7.2 N/A (C W 125 1 R9

71116 l eSm 120 mn o.e 240uin N/A 1.22 125 152 Ft, _ I- _

0
O1

r)

-Oo
I :n

0 6~
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o "
w
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NOES: (Thing Sequence ad ladviduid Lad C n uition)

I) Fortdw LOCA LOC w e timing is bawdon th lkWi qe included in UFSAR able 8.6-1

2) EDO & D rie lweaer is losed wkt both engines eh 200 ipn. :
3)RHR SWaeaanimu~edb eporntRH PumpSmt R1RSW pmu io sIP DIOP^-lDatl mintoinifia RHRSWcoling.

RHPRSW pump will be sbaned maalb y by do control mm oor one by on. ad simlbmeouy.
OP-13C direb to san opmp firts ad thn st wn pump ir qM d. According to Con Room SM Chris Adr.
operton would oostlpun. imdunoo be e opetor w 4KV mots ea daiw hh i mh i ee tg i e high oltg dp o eegcy b.
Atlkeat 5 t losoo o0n hexedbetw ershpum 'tar
t-I0 minutes is kselctd rfetl int mni star of RIIRSW pump. this is th limc reaonably eary becaun no earliertlime is cebdible fiot mau actio.
Sut of RHRSW pu whiclh e to pvide seoing le 6e RHR ead Exchangr would ro be delayed until th end timef the 2 hors tedu cycle perid

4) erar trp whn oe ofde EDt rech 75% oftaed voltpmndoneoflhe double ended tie breareis i5 ope wt bo of 0MP o brukem ovn.

5) For th pupo ofhi calculation, te brakers a coaed to close during th last minute orbftty duty cycle an a anom id ror LOCA.

6) Thin brae is n u aa a a s f te pta

kotro

0



125V DC STATION BATTERY W SOZNG AVOLTAGE DROP
JAF.CALC-ELEC.0MIO Rev.?2

Entrg Apendmx 5
Page 19 of25
COniPtUd W. A.
Clucked by,. JLft

4 kV SWGR 71H06 for LOCA PICK UP & DROP OUT VOLTAGES

Usik Load Ilowd Q.A MG Model No Rdwene Nomina Piku D~oot16Mmin 1 pick-p wmiimum Mri ~po

10602 71.10602(Clma) 93EDG-B feed to Dos 1060 I GE AMH7-47&50D DH)M40.)ZO loom~ 125 70 70 192.97 22.97 YES 9297 2Z97 YES
71.10602mowo) 71.l06ma2mowgiugmeowa I GE G030.06I 125 90 90 10046 30.46 YES 104.36 1436 YES

30604 Kg.10002O G-&D Ti hI actiig Re3 I aE C21a211iG Too iwtliGDtedo&'1'9 125 73.75 43.75 106373 27.98 YES 3.131 59.36 YES
71-10E04Clma) Om ieto MDG-BA&D -I GE AMH-476-250ID JDFD.00.29 1Gm4 125 70 70 83544 1144 YES 85.44 11.44 YES
71.106)4(Malor) 7I.I06D4BMaigm~hgowc 0030.0631 125 90 90 100.46 10.46 YES261 126 YES

624IEDGM0 93EDG-B&Ou"Bwfik~osingitl I IAgaf E7012P A3484CCG 125 300 12.5 110.97 10.97 YES 103.22 9a72 YES
6MX.EDGOYM 93EM0B&D Oa" rk Closugite3 I OE 12HLA1IBI2A 0010.06 125 75 75 11037 35397 YES 103.25 21.25 YES
K94E!DGBO2 Ur. -fie to 931D0.8& D Tn I GE CM2I IA21llG TtlurnewhGEDsWedO6'0 125 7175 43.75 107.55 23.30 YES 103.23 59.41 YUS

7I.I060(flQi) Gen.WThio93EDG.D &D -I GE A14H47&.2MID 3DED.MM29 100M~ 125 70 70 101380 31.30 YES 101390 31380 YES
10610 7l.1060(~Ckos) RMHravW&W"Pmi IOP-ID -I GE AMR.1.6-250ID mDUmm003 ION" ~ 125 70 70 99.91 2.93 YES 99.91 2991 YES

71160Mtr ?1-ID61011tkChosinglMoft I GE I030.0631 125 90 90 106373 16.73 YES 113.04 23.04 YES
IOW0V-IOID1 SiHR IOP-ID MotorCooling 8V I ACROCc. 3210C13 R.i frtm ASCO Daed11I 5lY11 125 90 90 117.17 27.17 YEs 102.30 12380 YES

10612 71.10612(Cioe) 93ED.D feed lo Bu 10500 I GE AM0-47625-MID IDED.0.029 10%4WI 125 70 70 93.61 23.61 YES 93.61 23.61 YEU
71.1061*90tmj 7I.I06l2BrkwS*Mo4' 1I_____ 0010.063 125 90 90 100.62 10.62 YES 104.91 14391 YES

10634 71.10614CMip) 10 I40D feedto ba 10600 I GE AMII476-25I.D ]DEMOM.29 10%W ~ 125 70 70 105.33 35.33 YES 105163 35.61 YES
71.10514(Clot) Bus 1040Dfee to bu 106M0 AMH-76-250-ID lDD4).00029 I0M)4 125 70 70 92.45 22.45 YES 92.45 22.45 YES

71.10614(Mo**) 71-10614B&kStiiqMctr MUM_____00003 325 90 90 107.14 17.14 YES 113.11 23.11 YES
10630 71.10620(Ckm~) Rill5avicWgerptnp P-lB I 0E AMH.476-250ID IDED.00029 l0%W~3 125 70 70 93.2 23.22 YES 93.22 23.22 YES

71-1000C(ota) 7I-I0=ft0M~ws*iMoWe _____ GOIO.061 125 90 90 114.97 24.97 YES 0.00 .9mm0 NO
1060V-10I1B RHR P ?&MrCooln SOY I ACSOCo. 8210C13 - fi nASCO DateI1In 1S1 125 90 90 117.17 27.17 YES 1(0.3 1230, YES

10630 71.10"3((C Com "Cue 141MIB It GE AMU.76-250ID JDFJ)00.25 loomt 125 70 70 97.26 27.26 YES 97.26 22.26 YES
71_1______ 7I__0_I___ 0030.I0GEOm-m 125 90 90 104.26 14.26 YES IM023 23123 YES

IW064 10 Br1-1O4~IT50 Sil -1)P3 I GE AMH-4.76-250ID JDED.00029 101)00 125 70 la 94.45 24.45 YES 94.45 2445 YES
71-10640(Mota_ ______rh__i_ 0030.06GE31MM 125 90 90 106.7 167 YES 111.10 21.10 YES

10650 71.1"l06(Cow) RHRI" 1OP-3C I as AMH476-250ID JDD.om29 10130 125 70 70 37.23 17.23 YES 37.2 137.23 YES
71-10650"oor) 71-106501kwica m crmtar I as ________000.61 125 90 90 101.30 13.30 YES 107.45 12.45 YES

1066) 71.10050 Fo~uuesaI~dW&I260 I GE AM-4.76-250.D IDFD.D.29 Iwo4w 125 70 70 WA WA NIA W/A VA WA
162 IHomB0 HoW. Bo 10600 udenultqo I GE SAM17A 0030.576 125 625 62.5 103.26 4076 YES 9931 3633S YES

1iit GE 3IAUI1B12A GOM06M 125 75 75 103.26 23.26 YES 99.33 24.33 YES

I Am E7o21)WIT.00 125 10 1. 103.26 3.26 YEs 99m3 363 YE

GE 12A15_A G__ __D__ __ 125 75 325 103.26 2326 YES 99.33 3633 YE
__ _ _ _ I Doa&oi fE21N B455.000A&A99rni,6 125 70 70 0326 33.26 YES ,99.31 29.31 E
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EatEntemg 125V DC STATION BATTERYBr SONG & VOLTAGE DROP
JAF.CALC-ELECO210 Re. 2

Appendfi 5
Pa 20 d 25
Cofftehd b yr.
Choded by:

I

4 kV SWGR 71ff06 for SBO PICK blP & DROP OUT VOLTAGES

_ _ Corm t LOCAncM MIA oZ
Unit loed E iQ.IL MmG ModhiNe R&Fiacc 1 D t buminhu MP Win- | Mga Dp
No. ID. D e ____t__ I ______ VoIbp V.e Vol Vop | Volta I 1

lt2 m-106002(Cl) 93E rDGx si0B5 I GB Ah7S6250ID ID. 9 10 125 70 70 93A0 23.60 YES 93.6 2163 YES
n_ 106oWW dm) 710 kaCw Mdt I GE 00(0.0631 125 9 90 9534 5.34 YES 103.34 13.4 YES
KI1 D IEU10 K EDSPOIE01BEpFaeI I as CR2111A2110 Tdfmwib GEDsW06n1W97 125 71.75 4175 11166 3191 YES 97.93 54.13 YE5
71 IlOt6 ) 4KV Sw Br 71-1060MTp 1 0E AMI4.76-2504D JDEDU90 loom 125 70 70 99.77 29.77 YES 99.7 29.77 YES

71.1 OWCoae) EDG w f..dUohs 1060 I GE AMHA7&250WD JD 1M0 IM0M 125 70 70 91.77 21.77 YES 91.77 21.77 YES
71.109Mow) 7110602Bz O Motr MI _0M0631 125 90 90 103.45 13.45 YES 109.69 19.69 YES

10604 KR-1EDGE(2 X-BWDTko usipl I GE CR2t11A2110 TdemaiwidhGEHD&al06n0'97 125 7175 43.75 107.67 2192 YES 910 5425 YES
7 106)4(Cbm) G TI b 93EWB k D I GE AMHA7M21D JDEMWM0290 1M 125 70 70 &628 16.23 YES 3621 16.2t YES
71-106)4 u 71-10604 ica Moor _ I G0631 125 90 90 10391 13.9 1 YES 10519 9 YES

62MIFDGBO2 931DG iD OdiB(ME oa IR I At" E7012Pd A341( 125 10 12.5 113.75 13.75 YES 97.90 .40 Y
62X.IEDGB02 93EDl00&D Odaotoi3Rfd I GE I2HLAIIB12A G0W657 125 75 75 113.75 3175 YES 97.96 2.96 YES
K91E-DGB02 ft~o 93DB &Df) I GE CR2BIIA2110 Tdwmaiw GEDiedO6lW97 125 7175 43.75 112.73 34.03 YES 97.94 54.19 YES

71.10 ) (MT) i.t to93NE B &D _I GE AMH.476-2 1D JDED.0290 1 0 125 70 70 1-2.20 322 YES 1M20 32.20 YES
10610 71.10610 lRHSvWow lP-I WMD I GE AMH-76-250ID Di 4.290 140 125 70 70 VA W/A MA NA NA MA
10612 71-10612(Cbxm) 93G.Dfoeedo 1061X) I GS AMRI76-250-D JDDO.30290 106W40 125 70 70 94.25 2425 YES 94.25 24.25 YES

71.10612l6dloi) 71-10612BM ai MDo I MM 0- 125 90 90 95.49 5.49 YES 10339 13.89 YES
K10REDGD01 9319)DE n FIbr _ GE C1211llA2110 Tdecm wikOGE Ded MOW17 125 71.75 475 11300 3U5 YES 97.95 54.20 YES
71.10612(Mip) 93ED fotd bl10600 I GE AM"H-76-20-ID JDi!D02 IM00 125 70 70 100.03 30.03 YES 1003 30.03 YES

10614 71-10614ft) Bo lOOfoultoblwi)0 I GE AM"A76.25NID I)DF4002PO 0loom 125 70 70 10.72 31.72 YES 0L172 3172 YES
1050 71-10520 RIIR&A*. Wawte lOP-lB I (YE AMHA-&7-20ID mm-mm029 Iwot4 125 70 70 WIA MA NWA NWA NA W/A
10630 71.10630 Cme SP 14P-1B I GE AMH47S62501D JDltOO lOt0 125 70 70 NIA NA VA IVA A WA
10-40 71-10640 RHRK lOP-3D I GE AMH-47250ID JDP00290 1040 125 70 70 VA WA MA NA NA MA

0
91

I n0

0 >

0 t-

=o I
9 -

so
so

105501 71.10(SMClol) PuO lop-3c GE I AMH476-250ID I JDFtM I10MM 125 70 1 70 1 97512St YES 1a92.5I 1 L5 I YES--- - .
7 1. -06.5 C (t totoi) i ' - A1 I I - - I - - -- - 0 1 - - 1 ,M 1 ~ + -F- I -.8 i - I -
7l-1065UOil~ M Pum 10P.3C GE I AM H-&76.250-D JDED4WM01MW00 I 125 1 70 70 10.47 1 .47 YES 1 10.4738.47 1 YES- 4 4 - I-4I-4-I-I-4-�-4.-

71-10660 eedtoBuh 11 6A 1260 GE I A1476-250D mD 1o5o 34 125 | 70 | 70 | WA I NWA I WA MA I WA I NA
10612 IHOM3 &wbu1oLhiha. I GE SAM17A : 1M06 125 625 625 11234 4954 YES 94.59 3.9 YES

I OR 12111AI1112A 000.0 125 75 15 11234 37.34 YES 94.59 19.59 YES

i.bC JA4 W 120 70 4 112.34 4254 YES e S4 UYES

I - 41W -Mm- -*nn1
/ A2PD A34dtM8 125 I 1U5 1234 1134 YES 94.59 320 YES

/ 12 __ 10A0A2F GOOD3 125 75 125 112.34 37.34 YES 94.9 3209 YES
__ I Dowui flE27N B13S.C002&A91ul6 12 7 11234 434 YES 59 24.59 YES

:
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ENN QUALITY RELATED ENN-DC-126 Revision 2
NUCLEAR ADMINISTRATIVE PROCEDURE

-- nterg MANAGEMENT
MANUAL INFORMATIONAL USE Page 30 of 43

ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM
Page 1 of 8

Calculation No.: JAF-CALC-ELEC-02610 Revision:2

Minor Calculation Change No.: DRN-03-01072

1 Purpose of Change:
Equivalent Change JD-01-020 will replace 23MOV-14 with new GE/Sentinel Valve. Existing actuator
motor will be re-used. Closing control will be revised from LS control to Torque Switch Control.
2 SSC affected:
23MOV-14

3 Drawings/Procedures/ Calculations affected I -
JAF-CALC-ELEC-02610, Rev. 2. Appendices 2, 4, 5, 8 and 15

4 Description of Change:
Revise the Component Data as shown in Appendices 2 , 5, 8, 15. Appendix 4 will be updated on the next
revision of this calculation after the installation of the 23MOV44 as the entries in Appendix 4 are
calculated using Appendix 2 input. '4

,5 Impact on existing calculation conclusion:
None

6 Impact on DBD's, UFSAR, Technical Specifications:
None

7 The existing calculation(does~does not (circle one) have a calculation verification checklist.

Remarks: Refer to JAF-ECCF-03-00013 for additional information.
The required minimum reduced voltage for 23MOV-14 is 92.07 Vdc per JAF-CALC-HPCI-01825 Rev. 3.
Valve stroke time is 11.9 sec. The 24MOV-14 wilt have enough voltage to open during the worst event of
Loss of Coolant Accident coincident with Loss of Battery Charger and SBO.
Battery "B" Sizing will not be effected as a result of this change.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should not be used

unless it is an editorial change to the FSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Print/Sign 8/04/03

Prepared by: Alex Barton Date:

Reviewed by: --- Date: 08104D03

Approved by Gerry Caccavale Date: ____

* Where the original calculation wa esign ried, the reviewer signature confirms the latest design
verification is still valid.

This IS a Quality Record -



JAF-CALC-ELEC-02610, Rev. 2
Minor Calculation Change No.: DRN-03-01072 Page 2 of 8

CALCULATION SHEET

Entergy Nud6ear Nor#5st--

Calculation no. Fs 0-OF- Cas Revision: : ;

SubAdb yi1 191 EC-Mrr h I Page c1S of -U

S =y vat mussA# RAnU F'U s7T8Si Computed br. L acew.. Date: Ag3Otl

norl dnD Chocled b. It Inm Dat:: 43Qtfn
3:

4.0 REFERENCES

4.1 Engineering data, copper and aluminum conductor electrical cables, Okonite bulletin
(Appendix 8)

4.2 ECRIS, dated 3/30199.

4.3 IEEE 485-1997, IEEE Recommended Practice for sizing Lead-Acid Batteries for
Stationary applications

4.4 Gould battery data for Battery NCN-33 (Appendix 7)

4.5 Operating Procedure OP-43 125V DC Power System

4.6 NEMA Standard ICS-2-1978

4.7 EPRI Reference series, Volume 4, Wire and Cable

4.8 Tabulation of Circuit Breaker Resistance Measured Data (Appendix 10)

4.9 IEEE Std 241-1983, IEEE Recommended Practice for Electrical Power Systems in
Commercial Buildings.

4.10 Report No. JAF-RPT-ELEC-03375, Revision 1, Basis for Conductor Temperatures for
125VDC Voltage Drop Calculations

4.11 JAF-CALC-ELEC-01488, Revision 4,4KV Emergency Bus Loss of Voltage, Degraded
Voltage and lime Delay Relay Uncertainty and Setpoint Calculation.

4.12 AOP49, Revision 10, 'Station Blackout"

4.13 IEEE 946-1992, IEEE Recommended Practice for the Design of DC Auxiliary Power
systems for Generating Stations

4.14 JAF-CALC-RWCU-01824, Revision 4, Reduced Voltage Analysis for 12MOV-18
(Appendix 5)

4.15 JAF-CALC-HPCI-01825, Revisior ReducedVoltage Analysis for 23MOV-14 101072



Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 2
Page 19 of 35
Computed by: A. Barton
Checked by: S. Kim

MCC 71BMCC-2

: LOCA w/LO1C SBO 1 I

Compt Load Load Start Stopo Start I Stop RatedInrushj Nominal.J Nominal NormalVA Load QA I Dnwing Notes
No. I.D. Descniption Time | Time Time | Time Cu Aent!6) Current(A Voltage(V)j Rating Type Cat |

OAI 29MOV-77 Main Steam Line Drain Isol Valve NtA N/A N/A N/A N1A N/A NIA N/A VA I ESK-lI AF I
OA2 23MOV-14 HPCITurbineSteamInletVAlnrush 0.1 sec .10sec USec 136 NIA 125 N/A Resistance I ESK-I1JAK 2

(Open) HPCI Turbine Steam Intle VA F.L. 1.1 sec 12 sec 11 sec 21.9\ N/A 36 125 4500 VA
HPCI Turbine Steam Inlel Cut! Opcn 0.1 sec 12 sec 10 sec 21.9 sec N/A 0.5t 125 72.8 Resistance I

_ _ Continuous control O sec T i n 0 sec 240 mm N/A 0.19 125 24.2 Resistance
OBI 23MOV-17 HPCI Cord Storage Tx to PP N/A N/A NIA N/A NJA N/A NtA N/A VA | I ESK-I I AL 3
OC2 1OMOV.67 RHRToRedwastelnboardIsol N/A N/A N/A N/A N/A N/A N/A N/A VA | il/Il ESK-I All I
ODI 23P.140 HPCIGlandSeWlCondExhIstrlnrush 0.1 sec 1.1 sec |10s3 I sec 9.41 N/A 120 N/A Resistancel I1/111 ESKllCB 4

HPCI Gland SealCondExhstrF.L 1.1 sec 120 min 11 240min N/A 3.5 120 420 VA |
HPCI Gland Seal Cond ExhstrControl 0.1 sec 120 min 10 cc 240 min N/A OA9 125 61.8 Resistancej 111111
Continuous control 0 0.1 sec 0ec 10 sec NJA 0.19 125 24.2 Resistnce -

OEI 23P-141 HPCI Gland Seal Cond Pmp Inrush 19 sec 20 see *c 30 sac 46.36 N/A 125 N/A Resistance I/Ill ESK-lICB 5
HPCI Gland Sed Cond Pump FL 20 see 120 min I 10 sce 240 min N/A 10 125 1250 VA / 1 _111

HPCI Gland Seal Cond Pump Control 19 see 120 min /29sec 240 mi N/A 0.49 125 61.8 Resistancej W/I11
Continuous control 0 see 10 sec 0 soe 20 sec N/A 0.19 125 24.2 Resistncee

OE2 23MOV-60 Bypass HPCI Outboard Iso VV N/A _ N/A N/A N/A N/A N/A N/A VA I ESKI 1AAG I
NOTES (Tuning Sequence and Individual Load Cunent Justificutions) cont'd npage 20
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Entergy 125V DC STATION BATTERY B" SIZING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 5
Page I of 25
Computed by: A. Be
Checked by: S. IQM

MCC 71BMCC-2 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup LOCA Dropout

Compt Load QA. MFG Model No. Reference Nominal Pic up |Dropout Minimum Margin Pickup Minimum Main D)rpout

No. I.D. Description Cat. Vog_ - Voltag vo e Aceble Voltage | |Acceptable

OA2 23MOV.14(0pen) HPCIT'zbineStem -I Sentinel ROVWO.00270 JAF-CALC.HPCI-01925 125 92.07 92.07 93.07 1.00 YES 105.26 13.19 YES

23MOV.14(Corq Net VA I _ Ne %4 ealgn NPUU.[W 120 MU 10307 ____ YES 102.40 34.40 YES

(Open) I GE IC2SOOA161713H | SeeDesignilnputU.13&2.19 120 78.0 18 103.07 2507 YES 102.40 34.40 YES

I - GE IC2820A200A3F E-Mail romn GE 09/05/00 120 75.6 24 103.07 27.47 YES 102.40 73.40 YES

OD 23P-140(M) HPCI Gland Seal Cond IUIII GE SBCJS6ED56A IEE-946 (30% of nominal) 120 96 96 102.631 6.63 YES 109.22 13.22 YES

23P.140(Coa l) Exhauster Pump Il/IO GE IC2S00A1607F3J S.eDsign Input2.13 &2.1S 120 73.0 13 10370 25.70 YES 103.03 35.03 YES

11/111 GE IC2800A501AB23C MSil fiom GE 12.09/0I 120 75.6 9.6 I 28.10 YES 103.03 93.43 YES

OEI 23P.141(M) HPCI Gland Seal -I Baldor 6229D IEEE-946 (30% of nominal) 125 100 100 I04.43 4.43 YES 103.19 3.19 YES

23P.141(Cotr Cond. Pump 11WM GE IC2S00AI607F3J SeeDesgnnput 2.1 & 2.19 120 73.0 IS 110.43 32.48 YES 109.20 91.20 YES

1A-3 GE 1C200W0AB23C Dsg inpG t 2.20& 120 75.6 9.6 11043 34.SS YES 109.20 99.60 YES
_____ ____ _____ _____ ____ _____ M ail fromlGE 1219AD01 _ _ _

MCC71BMCC-2 for SBO PICKUP & DROPOUTVOLTAGES 0) k -03-00 72

I I:I Componct f SO PickupI Compt Load Q.A. MFG Model No. Reference ominal Pickup Dropo Minimum 51gm Pickup Minimum Mgin Dr t

| lo| I... | Dsrpi Ct _- x oVoltage Yolt | C l, Voltage | Acceptble Voltage| Acceptable

|VOA2 123MOV 4(Opn) IHPCI Turbine Steam SI Sntinel ROVW.0.00270 JAF.CALC-HPCI-01325 125 2 92.7 93.72 1.65 YES 106.53 14.46 YES

23MOV14(Cor" Inlet VA I | 120 1 - | 103.12 1B3T YES 103.12 $5.12 YES

(Open) I GE LC2800AI617B3H| SecDcsignlnput2.1I&2.I9 120 73 IS 103.12 25.12 YES 106.53 |S.53 YES

I I I GE IC2820A20OA3 | E-Mail from GE 09/05/00 120 75.6 24 103.12 27.52 YES 106.53 32.53 YES

ODI 23P.140(M) HPCI Gland Seal Cond 1/1Ill GE 5BCJ36ED56A IEEE-946 (0% of nominal) 120 96 96 103.34 7.34 YES 105.93 9.93 YES

23P.140(Corio| ExhauterPump 11U111 GE I1C2800A1607F31 SeeDesignInput2.1 &2.19 120 7S IS 103.75 25.75 YES 103.75 85.75 YES

GE IC2ignA501A.223C. 120 75.6 9.6 103.75 23115 YES 103.75 94.15 YES
__________ _____________________ M ail from GE 12119/01 _ _ __ _ _ _ _

OBI 23P-141(M) HPCI Gland Seal WIUI1I Baldor 6229D IEEE-946(30%ofnominal) 125 T100 100 104.34 4.34 YES 104.42 4.42 YES

23P.141(Conrrol Cond. Pump 11/111 GE iC2800A1607F3J SeeDesign nput2.1S& 2.19 120 7 IS 110.91 32.91 YES 105.54 | 7.54 YES

Il/MIl GE 8C2300A501AB23C See Design Input 2.20& E. 120 75.6 9.6 110.91 35.31 YES 105.54 95.94 YES
_____ ____ ___ _____ ___ ____ ____ M ail from GE 12/19/01__ __
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JAF-CALC-ELEC-02610, Rev. 2
Minor Calculation Change No.: DRN-03-01072

Appendix 8JAF-CALC-0210 Rev 2
Page 5 of 8

Page 143 of 190
23MOV-14 continuation

BWROG DCM for 1a Bte8y (batch). VerIon 2.0.xla, Inputs. 7n2 t. 0:s51 AM

8aI&Ct VWAWA--e j23.W-14, u~nic, wM0'

Flow type
Stoke direton
Fklld (boW&own only)
Load pflle mattod

Additional stroke t (seconds)

uh 07

Yes

yes
Yes
yes
yes

SteR d ,rtot. 0...., (Inches)
Seat t face 10. D inch")
Seat ftg Inner dlerner. 0.D (kchs)
Globe valve ake lentI. 0 (inches)
laolmdon-to-oodalng bWve,. X (percent)
Packin load. F,, (lb.)
Rsqukod thrst (Includft water Inerlta). F. (lbs)
Required thUd due to water Inertla. FW (lbs)

Flw cofficient CV (gpf l)
Acbtmtoraverall rafo, OAR
Motor gear set atio. MGSR

Adumar rated torque. ,_
Stern teor. SF (It4be/lb)
orhaung stem factor. SFo (ft-lbsll)
Volag at MCC, V_ vot)
Cable resistance. R. (ohms)
Thermal overload resistance. Rw (0hrms)
Nomnl voltg V_ (olt)

Motortype
Volve stem lead, lead (Inches)

Pullout efficencr. W:
Run ofcency. ,q
Nominal motor speed (m). w-T

Dlwerertka pressur.. DP (pl)
Valve pressure at uA open. Ps (palo)

Flow rat. o._ 9gprn)
FS~ denlt. p (Ub,le&t)
Amnblent lemperfiar (C)

Lenglh at psWn pIpng. L. (pipe dWmte)

System restance. Kr.
Fully open stem Owuat. F* (lbe)

Nominal motor torqeu %. tIt-be)

Maxbmunumo torque (f-l-e)
Maxknu adjuted maotor toru Wlbs)
Minkmu motor $Pee rPm)
Minhmmn ons1tanecus actuator cepaMb (be)
Mhnmun lanews nlgin (lb)
Mazdnejm n>lowsbl. thwunt at unwedgIng
Efficiency at mknn Watmtae capabItY

Yes
yen
no
no

yes
yOZ
Yes
Yes
no

y.f

yes
Yes
yes
yes
yes
yes
yes

yes
Yes.
yes

Yes

no
Yes
no
no
yes
yes

no
yes

yes
yes :1
yes
yes
yes

jbkowtownj
oeni

stem
Use default

2.500
7.079
6.890
8.070
9.79%
2.500

19.649
0

2.497
40.18
0.346
850

0.01470
0.01 9
104.09
0.151S
0.0112

125
60 fI-lb, 125 VDC

1.000
040
0.60

1,900

100% _

90% -

410%

70% ,

50% _

5% -

45% -

40% _
35% _

30% -

28% _

24% -

22% -

20% -

18% _

16%
14% _
12%
10% -

9% -

5% -

7% _

6% -

6%
4% -

3%
2% -

1%
0% _

.0.0010% -

100% _

_

-3.36a
74.7
18, I1.0
24.6
103-

. 59.66S
40.01t
61,174
0.400

Premced Stroke lvme (Seconlds): 10.77

---

DRN-03-01072



BVWROG DCM fOr B Battery Match). Version 2.OA. Resubs 712O0, 10:51 AM

Strbe Potlrt Stem
-tk Thrust

.10% .-069 19649
-:9% -062 19649

65I 19849

.5% -. 0.40. 19649~

Stm
i ThNO-

196
!11049

stem
Th~mmtS

288.84 877 i
-

Aserbox I I Vc
moto~luv r vc Mftor

0.448 15.99 _417918989
0.449 15.99. 4178 104.09 97

0.449 41.7 1104.091. 97

0.49 S. 41 .7 *100 7
0.449 15.99" 41 .78 04.09f 97

AdO

ITorqu

'24.61
21.80
21.74'
21.75

.~-I I.0_

103 0.1~DA60.16
1110 0.15 0.31
1111 0.15 0.48

40.1
40.1

Sed Thme ITime
bncnrellito

moto
Temp

Instant Instant Instant
Torqu Cop Act Cap marghin

. ~..I-

19649[ -jiwi... 288.54 939 I 40.1
. ......... --------

288.4 940 11111 0.15 0.611 40.2

~~I7 59865 40,016 -

990 6352 47,703
993 6544,8
99 6528 47.879.

4 71 .7 4869
99 6750 47 05 -

992 67,498 47,849 -

992 67,7847.829 -

19849 .1288.84 i 940
I 288.884- 94--4%

-3%Y

-2%

-0%

-0.28 1954 1.9649
.0.21 !19649 19649

-4011 196li4I 19649

21.75
~ 21.75

21.76
21.76

II11 0.15 0.76 40.2

I288.84
288.84

I288.84
288.84

940
940
940
90

1111
1111

1111
'ill

I...0.449 i6.09
0.449 15.9"

41.78 :104.09! 97 I21.76
. ........ - --

41.78 ' 104,09' 97 21,77

0.15 0.91
0.1 5 1.06
0.T5- 1.21
0.15 1.36
0.14 1,5-
0.02 1.51

g; 0.15 1.82

* 0.15 1.97

40.3
40.3
40.3
40.4

t% 194 128.4 GA0 A 1 5.i9l 4.78 _021 ~ 11.2.77 1111
3W' T Of 119520 10 0.44..15.94 41.66 114.9 97 21.69 1113

2% 0.014 19392~ 260 9411 0.450 15.84j 4142~ 10409 97 21.54 1117
3% 0.21 923 138 241 945 0.45 -0 .3 41.17 9 1.39 ¶1121
4% 0.28 191351 99 28.3t4! 0.450 15.62 40.93 149 97 21.24 1125

5% 035 180734104 238 952 0.5 A110 0.4114

6% 0.42 1650 179 1 51 967 0.450 14.06 37.35 040 90 14

7% .50 115169: 15839 232.834 1010 0.4~45 1.0 J4,L .- 0. 0 17,55 1248
8% 0.57 14072 146i2j 21.9 4105 0.440 12.14 13293 1 104.09~ 99 , 130 1295

9% 0.64 1284T- 1359 178i19 0.438 12 06 l49 9 15.11 1340
10 .1 11325 12086 I177.67j 114 043 026 28 149 13.88 1394
1% 0.85 94 05 1.1 79 i i 0.424 1 .8 251 104.0S9 100 IIf-. f

14 09 .... 79.... . 05 5 128.05 114 i047 7.52 21.50 .104.09 101 9.91 I1541
16% 1.13 656 7235 106.38 1304 0.412 6.4 19.07 104.094 101 ! 8.44 13

18% 1.27 5702 6134 90.17 1379 ..... 5.5 16.76 104.091 ~ . . 1705
20 .2 4923 5312 78.09 1443 0.404 4.8 150 0.9 02 62 172

22% 1.51 4143 4533 68.83 1491 0.401I 4.14 13.34 104.09t 102. 5.35 18 17
24% 1.70 3363 373 5.17 I1538 0.395 .5 16 104.091 102 4.48 17
26% 1.4 2564 294 4.7 55 0.394 . 278 9.90 104.091 10-2 3.57 1929,

28% .161426132 1533i0.391 2.1 8.30 104.09 103 2.73 1982

21219 .8 1.62 7.04 104.0i ' 103 2.08 2023
3%t2!j3 930 ~ 13.68.1712 0.365 0.8 521i 104.09 Io 1.14 28

4% 2.83 -439 -35 lj0.42 1762 0.380 0.03 3.07 104.09 104. 0.3 2153

-77 598 7.12 182 0.8 .46 4.18 104.09 103 0.59 2117
50% .3.54 .10751~ -916 10.90 1791 0.384 0.71 -4.77 104.09, 103 0.91 2097

. .... .1407 .1241 i47 Th775 0.38 0.96 1 539 104.09: 10 12 2077

60% 4.25 -1833" j_:6 3i. J1928 75 0, .24 $ .10 104.09, 10-F7 .e0 20 5
70% 4.96 -2503 a 25 25.8 1736 0.389 .1.65 7.13 104.09: 13 j .13 202

0% 5~.es -29741 .2738 32.5 IT 1 09 1 2.06O 8.19 104.09 103 1 2.68 1985s

40.4 ! 992 --

-4.0.5 .
K 40.5 992

405- 993

67,459 I 781
if,7l-47,887 1 -

P.4948 OJ!4

I 0.15 2.3 40.8 993 t754 46 .5
0.156 7649,072-

04 2.42 40.6 999 67.956 50,686-
0.14 2.55 40YT 991 '744 151,605.
0.13_ 2.69 40.7 985is 67.022.452.401

281 11j 66,592 53,132 -

t~2~2440J. 971 66,04d5$3,980 -

0.23

0.21....-
0.20

3.17 40.7 96MO 65.320 55.035
SR 0413.39 1 40.7 1 95 54 635-, - . - . - i . i

t"~

-t

Ck)

po <

0
3.50 40Sf. 9 42 _ 8 4,09
3.800 40.5. 93m 63,550

......... . . .... . ....
0.19 i 3.99 40.8 . 931
0.19
0.18
0.'18i
0.17I

4.18
4.36
4.54
4.71

40.5 915
40.8 909 1

63.307
62,956
62,590
6_2,212.
61.857

58,857
.5T,5i18
57,995.

58,837

5. 59523

59.863r- .
0.17 4 4.55 I 411.5 gas fil 579

4..4 .-. I - ~-m. z---..- 4 .ZZ .4. I ---

0.41
~0.40-
0.40

5.29 I 40.8 899 MASS15 80.229
5.69 40.8
8.09 40.8

892 V 74.940- 17490
75.280 1 74.662 1 -

F- -- 4-w .... . .......... I - -I-- - . . I .-..

I 0.41 !6.50 40.8 898 75.4.35 1 74.519 I -
--------------- I- -

.i0.41 _

0.84

5.11 40.5 gm1 4 755B14 i 7A 373

7.32 40.8 902 75.821 1 74.200
4 --- - I-~- , -

Rh 17 O gm1 75 117 7110A4
- -.-

I 0.86 . 9.3 40.8 909 76.417 :73 679
1 .3 3317t -34O7.3MI _

___ 36[*i-*2.669 032 2.37
39.76-6- 0.393 25

IJW51174 752.25 117~ 0383 4#89
S-~ 94 268584 0.0 17.97

-,7t-:-- 19049 2855 3 .4 1600

Va -2~v14. dnm~iQ Meon wili blowdo mod

Li-s
ji0l29

-..... =. . .- -

110409g 113 307 e1951 ! 057 ognr dOE R~
= ....

1104.09 103 3.26 1 1949 0.58 -10.77 40.8
. ..... ...... - - �

10 80 7 IT 1 74.74 423 -1US --- -
1009 IL[ 316 J 82 27.51 _

_1.76,623 73,478
9.13 76,715. 733

75 1,174 .,. (0)
669p 45,499 : 25,850
97? 68443 -_6,9

0i

0
0~
-.4

, 

_Iy7- 1 2110 1 -jjdV-7- 66.44

--- 

' 07 3 ?" WT94 4:�-

-

I :�] - '"D

: 

, I 0 -

I' 

-- I n . -

4 1 . 7 1 1 0 . 0 9 ' 9 7 2 2 1 0 1 1 0 - 1 7 0 4 .57

I ' - - - h - -

o -0

w Co

o 0

00-

I



-I

BWROG DCM for B Battery (batch), Version 2.0.xds, Output Pots, 7128U03,10:51 AM

i

:1

E9AAf

.

I

Stem Thrust vs. Stroke Position

... .. .. ... . . . . . . . . . . . .

10000 . .... .
15Q00 . ..... s... ....

100w o----- - \-- '.- ...-. j........... .....................

5000t ........... i .......... ... ...... .... .. j.:..

-5000
-20% 0% 20% 40% 60% 80% 100%

Stroh Position (% open)

Valve Stroke Position and Temperature vs. Time

8 ~ ~ . _ _ _ _ _ _ _ _ _ _40.9

-.--.. ... . .. _ 402.7 t -- ;40.8;1

5 - - - ..... -re -.............. ........ ..... ......... -40.6

0.00 2.0 400 00 800 10.00 12--40.0
IL 3 ............ T. ....... (S. .. . . 402E S 2 .,. .... ... .............,. - - troke ; s - 40.13

0 . .... ............... . * : . . -400 n
-2 - ----------- , T 39.9

0.00 2.W0 4.00 6.00 8.00 10.00 12.00

Time(Seeds)

00

0

00

Motor Speed and Current vs. Output Torque Required Thrust and Instantaneous Actuator
Capability vs. Time

3000 * -- -21

E 2500
2000. ....uwt(..

.i o .. ..... ..... ... . .. ..I...... .

-.---.- 51

0 . - t........- ...... ........ . ........

DO
E

50 1
0

'I

A.I
90,000 -- ; - 80,000

0,O . ........... .......-.. ; 7

80 .. 60,000
R0,000'_, *. 50,000

40,000 t ............. . 40,000
30000- .X _ _ X 30,090

10,000) _0000
20.0000~0
10,000 . ...........- 20,0

. . .. r+~... . i10,0W
(10!000) ._ ....,_.

0.00 2.00 4.00 6.00 8.00 10.00 12.00

Tie ("conds)

I
43a

gO

i 0.00 20.00 40.00 60.00 80.00

Motor Output Torque (ftibs)

100.00

0

0

0
-4

L
Il

J

Valv: 23MOV-14. dyLamic oen wifth bwdn model



JAF-CALC-ELEC-02610, Rev. 2
Minor Calculation Change No.: DRN-03-01072 Page 8 of 8

JAF-CALC-ELEC-02610 Revision 2 Appendix 15
1 of 4

HPCI MOV/PUMP Sequencing

* 23MOV-14 (HPCI Turbine Steam Supply Isolation Valve) opens on Lo-Lo Reactor
Level (126"). 23MOV-14 is manual closure only. Therefore, during both SBO and
LOOP/LOCA 23MOV- 14 receives an open signal at the onset of Rx Lo-Lo signal and
remains open for the duration for both events. The stroke time of 23MOV- 14 is
calculated based on the BWR Owners Group DC Motor Performance Methodology
NEDC-32958, revision 0, in Appendix S. The stroke time is calculated based on a BMCC

voltage of approximately 104 Volts (for opening). The cal ulated value for opening is
)seconds. This value has been increased by 10% to yiel econds in the duty

cycle for added margin.
t'D R W: _ 0 - o1 072

* 23MOV-1 6 (HPCI Steam Line Isolation Valve) opens on Lo-Lo Reactor Level. During
both SBO and LOCA 23MOV- 16 receives an open signal. During LOOP/LOCA
23MOV-16 receives a closure signal on low reactor pressure at less than 75PSIG. In
accordance with GE SAFER/GESTR-LOCA Report NEDC-31317P, Revision 2, Figure
A-lb (DBA Suction Break), 75PSIG (89.7PSIA) would occur at approximately 43
seconds. The shortest duration LOCA response was used because the turbine trip causes
the DC Lube Oil Pump 23P-150 to start and this results in the most amphours to be
removed from the battery. Additionally, using a smaller break and tripping the turbine
slightly later doesn't cause any added voltage problems with any other loads. Therefore,
43 seconds is considered conservative and appropriate. The stroke time of 23MOV-16 is
calculated based on the BWR Owners Group DC Motor Performance Methodology
NEDC-32958, revision 0, in Appendix 8. The stroke time is calculated based on a BMCC
bus voltage of approximately 99 Volts (for opening) and 103.7 Volts (for closing). The
calculated value for opening is 11.48 seconds. The calculated value for closing is 12.29
seconds. Both the opening and close times have been increased by 10% to yield 12.6
seconds (opening) and 13.5 seconds(closing) in the duty cycle for added margin. These
values are within the maximum allowed stroke time of 13.5 seconds based on the
Technical Requirements Manual

* 23MOV-19 (HPCI Pump Discharge Isolation Valve) opens on Lo-Lo Reactor Level.
During both SBO and LOCA this valve receives an open signal. During a LOOP/LOCA
this valve receives a closure signal at 43 seconds on low Reactor Pressure (see write up
on 23MOV-16). The actual closure signal is from the full closed limit switch from the
HPCI Turbine Stop Valve. 23MOV- 19 opens approximately i second after receiving the
turbine trip signal. The closure signal comes from the close limit switch for 23HOV-1
(HPCI Turbine Stop Valve). Based on a review of previously performed STA-N (HPCI
Quick Start) it takes I to 2 seconds for 23HOV-I to close. Closure signal to 23MOV-57,
58 & 16 is directly from the low reactor pressure relays 23A-KIS or K16 whereas
23MOV-19 is off of the HPCI turbine stop valve 23HOV- I close position switch. During
an SBO, 23MOV-19 receives a closure signal when reactor Hi level is reached (see
appendix 12). The stroke time of 23MOV-19 is calculated based on the BWR Owners
Group DC Motor Performance Methodology NEDC-32958, revision 0, in Appendix 8.
The stroke time is calculated based on a BMCC bus voltage of approximately 99 Volts
(for opening) and 101 volts (for closing). The calculated value for opening is 26.07
seconds. The calculated value for closing is 23.99 seconds. Both the opening and close
times have been increased by 10% to yield 28.7 seconds (opening) and 26.4 seconds
(closing) in the duty cycle for added margin.
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ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM
Pagel of 12

Calculation No.: JAF-CALC-ELEC-02610 Revislon:2

Minor Calculation Change No.: DRN-03-01866

I Purpose of Change:
Equivalent Change JE-03-1 12 will replace all obsolete Square D Relays 8501 KPD13 relays in EDG
93FPBD, 93ECP-B & 93ECP-D Panels. This MCC will also revised relay 8501 KPD13V63 data to
Appendices 5 and 8

2 SSC affected:
See Attached on Page 2

3 Drawings/Procedures) Calculations affected
JAF-CALC-ELEC-02610, Rev. 2, Appendices 2, 4, 5 and 8

4 Description of Change:
Revise the Component Data as shown in Appendices 2 and 5. Appendices 4 will be updated on the next
revision of this calculation after the installation of the Square D Relay 8501 KPD13V63, as the entries in
Appendix 4 is calculated using Appendix 2 input.
5 Impact on existing calculation conclusion:
None

6 Impact on DBD's, UFSAR, Technical Specifications:
None

7 The existing calculation does/does not (circle one) have a calculation verification checklist.

Remarks: Refer to JAF-ECCF-03-00016 for additional information.
The required minimum pickup/dropout voltage is 93.75/50 vDC for Square D 8501 KPD1 3V63 Relays. The
relays will have enough voltage to energize and run during the worst event of Loss of Coolant Accident
coincident with Loss of Battery Charger and SBO. Battery ABE Sizing will not be effected as a result of
this change.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should not be used

unless it is an editorial change to the FSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Print/Sign

Prepared by:

Reviewed by:

PrintlSign
Alex Barton 8ee t6 L -Z&

Steve Glover _o 7t, 0

Gerrvni e5; 7 id Jt.,J. -. T,. 2

Date: /0// st/oZ

Date:
A~I1 /.;424¾:Approved by Ad AI. '' H Adz 'Io Date:

* Where the original calculation was design verifid, the reviewer signature confirms the latest design
verification is still valid.

- This IS a Quality Record -
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2. SSC affected:

@ Panel 93FPBD:

93-TBRX1-1EDGB13
93-TBRX2-1EDGB13
93-VSRX1-lEDGB13
93-VSRX2-lEDGB13
93-GRF-1EDGB13

@ Panel 93ECP-B:

93-TBR-1EDGB12
93-K4-1EDGB12
93-VSR-lEDGB12

@ Panel 93ECP-D:

93-TBR-IEDGD12
93-K4-1EDGD12
93-VSR-1EDGD12



Entergy 1 25V DC STATION BATTERY "B" SIZING & VO.LTAGE DROP
JAF.CALC-ELEC-02IO Rev. 2

Appendix 2
Page 13 Of 35
Computed by: A. Dayton
Checked by: S. Km

PANEL 71DC-B4

J LOCod oa s ar stLop Rated Inruh 1 Nominal Nominal Normal VA~ Load QA Drawing Notes
N. I.D. Description Time I Time Current (A) ICturent (A) Voltage (V) Rain Typ Cat.

I LOTO 2 600V SWGR TedtCab N/A J N/A N/A J N/A j N/A ) NIA N/A EM lU FE-IAH I
2 93PDForce Pamelilug Cntl PM _____

TBRXI-1E1X3113 Stft Tie BrkControl J.85 sec 120min N/A ft02 125 3 Resistance I ESK-1IIBP
T'BPX2-IEDGBI13 Start~eBrk~emiiaive 1.85 Sec 120 mini N/A \002153 Resistance I
TDM-] EDGBI13 EDG B &DForce Pamlldl 1.90 SW 120min N/A 0.06 158 Resistance I
VSRXI.IEDGBI3 EDG BStart Field Flashing 3.52 sec 120min N/A 0.025 3 Resistance I
VSRX2-IEDGB13 EDGD Start Field FMasu 3.52 sac 120min N/A 0.02 125 I 3 Resistance I

(3FR-IEDGBI3 EDG B &DField Flashing 3.54 sac 6.54 sec NMA 0.02 125 3 Resistance I
TD)9M-IEDGR13 EDOGB &DForce Parallel 3.54 see 120 min N/A 0.0 125 8 Resistance I
TD9X..IEDGBI3 ED B &D Force Pamllel 6.54 sec 120min 2.26 0.14 120 17 Resistance I

ContinuousControl OseC 120min N/AL 0.151 125 1 9 Resistance
7 71L26 Emer SWGR Bus 12600 I(Sem details on Sheet 711.26) I__ _ __ _AK_

8 71106 Emer SWGR Bus 10600 _ ___ ____ (See details on Sheet 711116) I_________I___

I I 93EC-D EDOGt B' CtI& Amn
KM-EDGIBI2 Auto Stat 0.1 sec 120min 2.26 0.14 120 N/A Resistance I ESK-IIBK

TB3R-IEDGB12 Remote Start 1.Ss-a 120min N/A 0.02 125 3 Resistance I
TD6-IEDGBI2 Engine Start Intedock I1.8 120m N/A _ ___ ____ 8 Resistance I

T7IDB2 EgntataWtr:lBe 2m N/A 0.158 Resistance I

K4-11DODI2 Loss of~en Field 3.5 sec 120 mini N/A 0.02 125 3 Resistance II
FFR-IEDGBI2 Field Flash 3.56 se 120Omin 1.47 . I5- N/A Resistance I
VSR-IEDGBI2 Volt Speed 3.5 sec 120 mini N/A 0.212 3 Resistance I
TD5-IEDGB12 Diesel Fail to Start 0.2 se 1.75 see N/A . ___ 8 Resistance I ESK-I1I1L1

SOV.11B Air StodtRight Solenoid 0.2 ec 1.75 see N/A 0.104 12 13 Resistance I 10
SOV.21B irStmtteftSolenoid 0.2 va 1.75se N/A 0.104 125 1 3 Resistance II 10

K241E1"12 G3ov. BoosterPump 0.2 sec 1.75 sec 2.08 0.154 125 N/A Resistance I
ESR40-1EDGB]2 40 RPM Speed Relay 0.32 see 120 min 2.36 0.15 125 N/A Resistance I

ESR200-4EDGBI2 200 RPM SpeedRelay 1.75 sec 120 mii .6 01 25 NA Rssac I

ESR400-1ED01312 4001PM~peedRelay 3A sft 120 mini 2.36 0.15 125 N/A Resistance I
C2-IEDGBI2 Fuel OR Prme Pump 0.2 s.et 120min 2.08 0.154 125 N/A Resistnce I ESK-llBM

TDIO-IEDGB12 jLoss of Held 3- 52 sec - 3.58 see N/A 0.06 125 8 - Reitnce I=

0

C..
0

0

z
o

K0

0
00
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Appendix 2
Pagr 14 of 35
Computed by: A.. Batton
Checked by: S. Kim

PANEL 71DC.B4(cont'd)

LOCA w/ LOBC fti I
Cnt Load Load Start stop j Rated harush Nominal Nomia Normal VA Load QA DrawingNoe

No. .D. Description Time TIMe Current (A) Current (A) Vtae( Rating Typ cat.___
11 93CP-B EDOG"B" CtI& Ann (Confd)_ ____

Cotd TDI-IEDGBI2 GJov. Solenoid ID 0.2 sec 120mmn N/A 0.06 125 1 8 Resistance jI ESK.IIBM
EIM-IEDGBI2 Run TimelIndicator 0.1 SeW 120min 0.50 j N/A 120 1N/A VA 1 5

93GS-SB EDG "B" Booster Pmplnu 0.3 sec 1.3 see 40 N/A 115 ____Resistance I IISK-lIBM 2,3

______EDG "B"Booster PmpF.L. .1.3 sac 1.75sec N/A 9 115 1035 VA I ___

93B EDO "B" Fuel Oil Pmp Inrus! 0.3 sec 1.3 se 6.64 N/A 120 ____Resistance I ESK.IlBM 2,3

______EDG "B"Fuel Oil PmpF.L. 1.3scc 120min N/A 4.4 120 533 VA
ESS-IEDGB12 Speed Switch. 0.32 wec 120 mmf N/A 0.04 125 ____ Resistance 1 4
6241EDG1312 11igh Circulating Current 3.5S sec 120min N/A 0.06 125 8 Resistance I

_______Continuous Control - O sec - 120min N/A 0.15 125 1 9 Resistance __

93ECP-B Gen "B" Cont Panel _____ ___

EDGwB"FPP EDG"B" Fieldflash [ 3.6 sec 6.6 sec N/A 41.14 125 5142 JResistance I ESK-SBE 9

K2/VR-IEDGB25 Auto Field Flesh 3.58 sec 6.6 sec N/A 0.14 j 115 1 6 1Resistance I 1.12A41
TDVR-IEDGB25 Field Shutdown j 3.58 sec 6.6 sec N/A J 0.06 125 8 jResistance I J1.12-41

93P/S-B P/S for EG-M Control 0 sec 120 ruin N/A 0.36 j 125 44.6 j VA I 7EK81G '

_______Continuous Control N/A N/A N/A j 0.32 j 125 41VA ___j8

12 93C- EDG"D"Ctrl& Amn -_____

KI.IEDGD12 Auto Start 0.1 sec 120 muin 2.26 0.14 0 N/A Resistance I ESK.IIBQ
TBR-IEDGOI2 Remote Start 1.8 NC 120min N/A 0.02, 125 3 Resistance I
TD6-]EDGDI2 Engine Start Interlock 1.smec 120 MM N/A _ __ 8 Resistance I

TD-EG)2Egn~atn~rIsc10mN/A ~ 006 8 Resistance 1
K4-1EDGD12 Loss of GJen Field 3.5 sec 120 muin N/A 0.02 125 3 Resistance I

FFR-IEDGI)12 FieddFlash 3.56 sec 120min 1.41 N/A Resistance I
VSR-IEDGD12 Volt Speed 3.S sec 120Omin N/A 02153 Resistance I
1D5-IEDGD12 Diesel Fail to Start 0.2se 1.75 ec N/A _ ___ 8 Resistance I ESK- I1IBR.

SOy-IC Air Start Right Solenoid 0.2 see 1.75 sec N/A 0.104 125 1 3 Resistance I10

SOV-2C AiStart Left Solenoid 01 Sec 1.75 see N/A 0.104 125 13 Resistance 1: 10

K2-IEDGDI2 Gov. Booster Purnp 0.2sgm 1.75 sec 2.08 0.15 125 N/A Resistance I
ESR40..lEDGD12 40 RPM Speed Relay 0.32 5ec 120 mlin 2.36 0.15 125 N/A Resistance I

ESR200-IEDGD12 200 RPM Speed Relay 1.75 ae 120min 2.36 015 125 N/A Resistance

ESR400-IEDGD]2 400 RPM aeod teay 3A4sac I 120 min 2.36 0 .15 125 N/A Resistance

0

~I4

00>

I 0~
0 'b

0

IJ
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126V DC STATION BATTERY 'B SIZING VOLTAGE DROP
JAF-LC-02610 Rev. 2

LOCA WILOOP

Appendbx 4
Page 2of2

Computed by: A. Batron
Chocked by: S.I

I .
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Entarigy 125V DC STATION BATTERY 6 SIZING & VOLTAGE DROP
JAF-CAL .EEC-02610 Rev. 2

Appendix I
Rol Table ONLY

.Computed by: A. Barton

I
Rlay.v and Conrtactnra Data

z ;5 14 9 15 7

Model 1 MFR REF I Nominl IPidkup Dropout Q.A
'Number j Voltage Voltage Vat
7012PBL Agastat A.348-CO08 125 100.00 50.00 /lulH
7012PDL Anastat A348-COOS8 125 j 10.00 50.00 [Intl11
7012PH Aaastat A348-C008 125 100.00 50.00 Il/Ill

E7017PB Anastat P.348-COOS 1 125 1000 12.50 I
E702P Aasat 34-COS-2 n0.0 a2m50

E-7012PC Agastat A348-COOS 125 100.00 12.50- I
£F7014P A at A348-C008 125 100.00 12.50 -I-

E70 14PF Anastal P.348-COOS 125 100.00 12.50
£70 22PK Anastat IPA348-COOS 125 100.00 12-50 -

£70PD40C Agastat P.348-COO 125 100.00 16250 I

ETR1DO3E20 AgattA34"-342 125 100.00 156.25 I
ETIDECTR 4 Aqastat A34"-342 J 125 100.00 56.25 I

GIDAnastat A P348-342 125 100.00 I56.25 Unit

GP90AI0D3G GEs Sej esg P.p34032.1 120 100.00 56.26 I/l
IC2800A1607F3 GE J See Design InpAt2.18 & 2.19 120 78.00I 18.00 It/l

ICBFA67BHGE SeDein4nut2S C-H E-Ol-09 1 120 785.00 1N/A
1C2800A1607D3H GE jSee DesIgn Input 2. 18 & 2.19 120 78.00 18.00 I
1C2900A1607F3J GE )See Deslgn lnput2. 1 8&2.19 120 78.00 J18.00 I

1C2S001617A3 GE See Design Inpu 2. 18 & 2. 19 120 78.00 18.00 Il/l
1C2800A1617AB3J GE See Design Input 2.18 & 2.19 120 78.0 18.la I-
1C2800A1617AD3G GE See Desi!gn Input 2.18 & 2.19 120 78.00 18.00 j I

1C2800A617AB23C GE Se 12lnlpu2182.9 120 78060 1800 I
1C29001621AM3H GE j eDegnInut 2.8& 2.19 120 78.00 18.00 1111

1C28006i 7AD0 GE j Desig Inpvtj 2184 "O 2.9 10 7.0 80
1C2800A501AB23C GE 12RI 1120 75.60 9.60 I111

1C282OAl00BB3J GE See Design Input 2.21 120 75.60D 24.00 Il/ill
IC2S2OA10OBB3K GE See Design Input 2.21 120 75.60 J24.00 I.I

11L1
1C2920A200A3B GE E-Mail from GE 09/05/0 120 745.80 24.00 -

1C2820A200A3F GE E-Mail from GE 01910/0 120 75.60 240-
ITE-27N Brown Bover 16455-0002 & !Appenix ~6 125 70.00 70.00 -

l2H4EA61B235 j GE jGE GEZ-7723 (Ecept) App. 81 125 70.00 70.00 IlIllI
121{FA5IA42F j GE GO8O-0233 125 75.00 12.50 I

12HFAISIA2F f GE jGO8O-0233 125 76.00 12.50 I
,12]HFA134E222H GE jG080-1 269 125 76.25 76.25 I

12HGA IIAS2F GE G080-0213 125 75.00 12.50

12HGAI 1J52 GE G080-0213 j 15 75.00 12.50 I

I2HLAI IB12A GE GO8O-0657 125 76.00 75.00 I
12HMA124A2 GE - GE Fox Dated 09/30/0 125 I76.00 37.50 I

CRI05KOOOBLA GE Telecon with GE Dated 04/18/97 125 62.50 37.50 H/Ill1
CR105 Coil 1SD21G26 GE Telecon with GE Dated 04/1 2/97 125 I 62.50 37.50 I

CR2810 Coil 22D135G22 GE DI-97-1 14 and iE-0t-093 125 78.75 43.75
CR2820B Series A GE GE Technical inquiry dated GS08/0 125 87.50 12650 I

CR281 A211IG0 GE Telecon with GE Dated 06/10/97 125 j78.75 43.75 I

-CR291 1A21 GE Telecon with GE Dated 06/10/97 125 78.75 43.75 I
1CR2811 Coil 215Lj GE Telecon with GE Dated 06/10/97 125 78.75 43-75 I

10

(z4

I

CR2811 Coil 22D1350,6411 r.F Telecon with GE Dated 06/10/97 I 125 1 78.75 I 43.75

.W--
S DS440-C016 j 1= 2 4001.00 1 1 00.00 I

I qaeD - 345-COOO &!n .8a 1 125 1 93.76 12 50.00 I I
4e-r I 11 2-d-i I R7 Fn I 67--no
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Computed bYrA aton
Chedbedy: L

PANEL71DC- 4forLOCA ICKUP & DROP OUT VOL GES

. Comp-6 LOCA Pickup O UCA D
Comn Load QA. IfG ModdlNo. Refermw Nominml Pictu roou Minim um M Picn p Kninvu Mqin INu

No. ID. Descrion C _/ Volte Vola Voltae Vol | e V
12 93ECP-D EGVCM 1&An ______

KI-IEDGD12 A*toStat _ 1 D, I TiemwittEDMtONC/I97 125 43.75 95.74 |YES |34 |529 YES
TBR-IEDGD12 Rem* eSbt I rSqD II V345 6&3 AM 50125 103.13 V14.3, YES 103.15 53.35 YES
TD6.1EDGD12 n Stuloek I A343COO I 12.5 103.13 3.1 YES 103.35 91.35 YES
ID7.IEDGD12 ut* SteRaw l i A34vO 12-5 100 12M. 103.13 113 Y yES 103.5 9135 YES
K4-IEDGD12 Loaof Gen fied I SqmMD 85011U'D13V63 S345.C00& App.S 1 93.7 50 010725 I YES 103.85 53.15 YES

FR-19XEDl2 Fd h I l TdecnwitGEDhGDd06/61097 125 -W 43.75 10725 YES 10323 59.53 YES
VSR.IEDGD12 Vdlt Speed I St unD M9UMKPDS3V63 S345 C006 AM (125 3.75 50 1075 13.S0 YES 103.35 53.15 YES
TDS-1EDGD12 Dind Fl to SW I - A3414C3 IW 123 10629 YES 97,03 U433 YES

SO-ID AikStatRi Solenoid a I h ON 7124015(W See MODDI143020 125 90 90 106.27 1627 YES 97.01 7.01 YES
SOV.2D AIrStLAtSoloid I _ n White 712.oIS(sov) Se MODDI-91.020 125 90 90 10623 16.23 YES 97.01 7.01 YES

K2IEDG)fD12 G3o5.cmterp Rely 1 GE CRIOS CoilII5DIG26 TdewGbDfted04fI8M9 125 6235 37.5 10629 43.79 YES 97.0 5933 YES
ESR40-IEDGD12 40 RPMedweMay I GE CR2311 Coil 22D135G441 Tel with GE Dud 06s1097 125 7175 43.75 97.03 23.2t YES 9722 53.47 YES
ESR200IEDGD12 200RPM IRe - GE CR231i 1C 22DI35GU1 TekcmwidhGEDaedM097 125 7t.75 43.75 106.08 27.33 YES 103.U5 60.10 YES
ESR4IEDGDI2 400RPM Re -It-I GE CR281Co1122DI35G43 1 Tdeouwidt GE 061 7107 125 78.75 43.75 10725 2330 YES 103.15 60,10 YES

C2-IEDGDI2 Fuclflhimt wuply I GE CRIOS Coil ISIG26 TeIecouwi-hGEDdO4II 125 625 37.5 10629 43.79 YES 97.03 S9.53 YES
TDIEDGD Lmi of _ A E7012PD A31C 125 100 12.5 101.72 1.72 YES 10739 9489 YES
TDI-IElD12 Gov. SWlPiMdlD I AgaU E70t2PR A34SCOO - 125 100 123 10629 619 YES 97.03 8433 YES

93CS-5D EDGO 1)loverpamd I - Ct_ GC6U4 EEU946(IXofenini) 115 92 92 95.22 322 YES 10554 VA NtA
93P14D EDG IT Fed Oil O" I Reliu 502674JW MFM46(80ofmnomniwd) 120 96 96 96J3 0.3 YES 103.66 N/A N1A

ESS&IEDGD12 ipSwitc - S0 St ESB.4AT 4M4944025 100.140 90 90 97.02 7.02 YES 9721 7.21 _YS
62.1EDGDI2 igh C2itnltg C I _ A- IE7012PD A34C005 125 100 12.5 10739 739 YES 103JS$ 9135 _

WGEP-D GalrCxlhnd-
EDG DVFF EEWV'FedF1M I II ercIc SEHV I EmiuaBrdAkm BMhy6 A .70O 125 90 90 10320 1320 YES 105.01 15.01 YES

K2)\RIEKD2 IAMOPMdFbh I w M|lD120 | 1"ftdol fist MId$0M |115 |92 |92 |10739 |1539 |YES 10320 1120 IYESI
IDVR.IEDGD25 Fidd SItbn I j | E7012PC A343.COOS 125S 100 | 123 10739 | 739 YES 103.20 90.70 YES

93_SD __fo ____Ce I LOW M3S504VA 1011,00415 0.370 35 35 11633 31.9 YES 962 1112
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Computed by: A. MM
Checked by .Kim"(�' �M�

PANEL71IDCBifor A uFCKUl & DROP OUT VOLTA\ES

_f F | C or nI L O C A Pr o pout
LConadtQ MId etNo. / Rere nCe N om inal D roIoVtnj i irne ii n P ck 1 m ir |M argin D e u t

NoA ID. Mne CI I Vola |vo l b Voltage v oltge | e b le r y ||
02 WM Fomce Paramef Co Pal ....--.- -lBRXI-IEDGBI3 Statffil Coet0l I b areD MOlKPDl3VY63 S345C6&App. 3 S 9.7 50 109.53 I Y 104.82 54 YES

TBRX2-IEDGBI3 Seo lemlrkmiv I tL- Su D MOMI)IPD13V A S345C O6 A App.I 15 93.75 50 109.53 15.7S YES 104.82 54.32 YES
lDSM.IEDGBI3 EDGA&CForwP"te I - d A13I 12.5 109.5 19.51 YES 104.32 92.32 YES

VSRXI-IEDGE3 EDGASMu~IdWFIahIn I - Sre D 851"KlPI)L-V6 S35.CO& App.3 5 37 0 86 492 YS 143 43 EVSR)X2-I6DGB13 EDO C Stat HOW F bi ng IdF"a D tSCIK1D13V63 S345-C006& & App. 1 3.73 50 O 10.67 14.92 YES 104.12 54.32 YES
GFR-IEDGI13 EDGA & CFMIdFl-adi' _ I - 3ae DD13V632 S345C006 &App.I 2 93.75 s5 10_.6 14.90 YES 104.33 54.33 YES

- -M- I-3 EDO A 4 C Fom PMibl A M4PC A3411C00 125 100 112.5 103.6S 3.65 k YES 104.83 92.33 YES
lD9X-IEDGB13 EDO A & C Foce Pad I GE CR2111 Coil 22DI35G641 Tde o with GE D&eM 06/10i97 125 73.75 k3.75 106.U3 23.03 YES 107.t9 4.14 YES

07 t1126 Pmet71128Cobe I rGE AUA-B.25.1 GEFAX 5Q2997 12S 90 90 117.16 27.6 1 YES 93.05 3.05 _YE
0 1 71 1I 7 HO1iC7IM _ _0" 1_1I GE UC 4.76 JDED-4 290 1 0040 1 1 2 5 1 70 1117 .17 47.17 | Y ES | 3 33.0 YES1711106 Pw1HO OT i I I GE MC-4.76 M UJD M 10 "0 125 | 7 170 117.17 j 47.17 10300 33.00

11

I
TECP-11 MDUWcaItto I I

0

02F- --

0~o u

w .t

O. 3
00

0t*

. I

0. 8

~ 1P

6 o*
I e s

x~

KI-IFDGRIZ jAdoSt .L2 1 - G ~-- CR2381 Co4122D1 Tefc. wit -GE DM/W9 | 1251| 73.75 I743.75 I %96. I n7.3sIJYESI 9452 I 507 i |_
(1m 1Y m-r5 -0 _____ 10.7 L U X;110.0 3.01

TIit-iff". l lIt~mO to mt I(soaureta I 1501KMh1363 4 S34. & 0 Am I f(125 1 9375 1 50 I 107.76 1 14.01 Y YES I 103.50 I 53.50 1 YES
D6IEDGBI2 .A _ gi_. _n.._ .. A343-CctI 12.5 10776 7.76 YES103 90 Yeo

M7-IEDGB12 Eainel SW Raw Wtr I E7012PD A34Ct i25 00 5 107.76 71 YES 103.50 91.00 YES
K4-IEDGBI2 Lmbof Go Field I %date D 35011CPD13V3 S345.C006&App. (15 .7 50 106.81 130 YES 103.50 53.50 YES

FFR-IEDGB12 F ie d flu -I I Tetc wwithOfdDai dO6l 06 7 1 i 6 .7 43.75 106.31 06 YES 103A6 5 9.71 YESYSR IEDGBlt Vdljp SDOIKPDi3V63 M34ONt36 A& p.6 1j5 .5 3.06 YES 103.50 53.50 YES
TDS-IEDGDi2 Diewl Fail to Staft IUI J PC A3434C3 1 2 12.5 106.04 6.04 YES 9.12 32.62 YES

SOVYIB Ai SOMRunIidl Sdenoid I Gooa WMk 712.0IS (SOV) Se MOD DI 93120 125 90 90 106.02 16.02 YES 95.1 5.11 YES
SOV-23 Air Stt Ld ftSolid I (Ga Wbi 712-015 (SOV) See MOD DI--020 125 90 90 106.03 16.03 YES 95.11 5.1 YES

K2.1ED012 lGov. Booaerpomp Reay I GE CRIOSI 15CD21G26 TeleonwihGEDaed 0413197 125 62.5 373 106.04 43.54 YES 95.12 57.62 YES
ESR40.IEDGBI2 4O RP Speed Rlay I GE CR2811 Col 22DI350441 Tecm with GE D ed 0097 125 73.75 43.75 95.12 16.37 YES 9539 51.64 YES
ESR200 .IEDG1 2 t2e RP M Speed R ely I GE CR2a I CoM 22DI 350441 Telom wid h G E Dd06/597 125 73.7 5 43.75 1 05. 23 26.43 YES 10335 0 59.75 YE S
ES54.IEDMMI2 400RPISPeadR wy I GE CR12I1 Coil 22D135044I Telecom with GE DaWe 07 12S 73.75 43J5 106.11 21.06 YES 10350 59.75 YES

C2.IEDGBI2 hFd oil fele Ibap l I GE CRI05SCodl iIS DZG2 Tdmlw%,I&GEDmWd O4/159 7 123 62.5 37. 106.04 43. 4 YES 95 .12 57.62 YES
TDIIEDG112 Loa of Feld I Ap E7012PD A348COOS 125 100 12.5 10737 7.37 YES 146.93 94.43 YES
TDI-IEDGB12 Gom. SolmoidTD _I A E7022PK A343C0 125 100 12.5 106.04 6.04 YES 95.12 32.62 YES

90585 EDOWG OnBoof mct I Cukr GC6O 4 IEES.946(30%ofn ) 115 92 92 93.35 1.35 YES 104.69 WA NtA
93P.4B EDO aP ol pwp I Rdis 5026744W IEEE t946 (0% of omia 120_ 0 96 96 94.93 4107 NO 10331 NIA NA

ESS-IEDG 812 S w*ed ich -_ ESSUB4 AT 1M4944 254 10 0140 90 95 12 5.12 YES 95.33 5.33 YES
62-IEDG1B12 . gh am"" Cui - An" E7012PD A34tM 125 100 12.5 106,9 693 YES 10330 91.00 YES

_ 93wP- GE 'n Come Panel __ __________-_ _

EDGB"WFF JEDG FieldFMu I IBulerEjectrle SBHY E-" ftm.Bad Abiauatb Z710 1 1US I 90 I 90 I 103.93 I 13.93 I YES I 105.71 1 15.71 I YES

I TN
W MD120 i lructionLdt 1500-M 1 is 92 92 103963 116.63 1 YES 103.93 11.93 YES

II AghotIt _ E7012PC I A343.7S 1 125 3 lO0j 12.5 110.72 372 YES j103.93 1 91.43 YES I
IV

CD
-4
01LVMUrAVAIJflS I

mrme [ I,,;gU rt d I I I I L:ma MWL15b"tA FP JAW 0.I 5 I 100370 I 35 35 I 116.92 I 31.92 I YES I 94.36 I 0396 I ME3 D. . . . I__ 4hmMm
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PANEL 71DC-B4 for SBO I' UP & DROP OUT VOLTA\ES

Co ~ I Load IQ.A I MG Model No. I Reference Nomina P u Dropout Minimumn Marglin Pickup Minimu Margin Droou

02 93FTBD Force Pul"v Cmd~n PM__101____3

TBRXI SOtIR BAkC011rol I - eare D 3ONIKDIJV63 N/ SM4-Ci6arp-PI 12S 93.75 50 109.46 A15.714 YES 101.6 51.63 YES
111172 Strt Tie B*kpermvui'w I eareD 3511KFD13V63 S345-C0OA&App. 125 93.75 50 109.46 t,15. 101.6O3 SI __YE

TDRM EDG A &C ParveParafleI I .... ............ 1..13A YES
12X.DAir~ed~ai~ qae 51(D36 S4.06Apl15 9.5 50 109.46 15-.6 YES 101.63 51.63 YES

VSR7Q EDOASMaIiedFla~hi I Squart D 35011(1D32W3 I S345.C00& App. I__ 937 50 109.46 I' 15.7 YES 101.63 51.63 YES
I 0v.9 moD0a&Cfie~dFsuiing I SquareD WlRP131P3Y63. V -S345.o06&App.1 125 93.73 50 109.46 15.71 YES 101.63 51.63 YES

MM93 EDOGAA C Fmce Puallel I I- Agw 0E14P A34S.-C 25 12.5 109.4A 4 YES I01.63 -19.13 YES
7D9X MOGA &C Fmc Puaalle I I GE IC211211 Co1il22D135G6 TceewiGE DatedO06fl9 125 71.75 43.75 109.A 30.71 YES 101.63 57.31 YE

07 711216 IPwWe7lL2B§oW- 1- 4 . GE~ AWA-25-1 GE FAX /2/1997 125 9 90 117.19 90.00 YE___490 E
01 711-106 IPanhlllI06C0ae I I GE ~ MC-4.76 1 JEDA.03.0 1G94DVO 125 70 70 117122 47.22 YE 9___9_0 YS

I 71H106 1PmaI7lI6TO I I GE J MC-1.76 4 JED.00,0290 10/04i00 125 70 70 117122 47.22 YE 9,0 900 YS

It 93ECP-B EDG T11 i & An I_________ 11211 939
KI Auto Strt I uaiUei=- I Telecom WMtGE Dated 06/10/97 7.75 43.75 112.81 -30 YES 93.93 55.11 YES
7131 Reaio*Sturt _ I Squae D(1DID3V43 S345.C00A g.3 12 93.75A 50 112.11 19.06 YES 93.93 43.93 YES
ID6 Engine St~aert oc I AM4-=OO 12.5 112.1 YES 93.93 16.43 YES
TD Starthaw r I A348.C00 A?=-1 12.5 11211 1 YES 98.93 16.43 YES

1(4 LAMs Of Gen Fied -I I S reD M50KPD13V63 5 345tW 0& App. 3 125 93.75 50 112.11 -19.06' YES 93.93 48.93 YES
,FFM Field Flub I D3 I TelecoswitsGE Deed 06/1O9? 4ix 3.75 11211-9C YES 93.93 55.11 YES
VSR Volt Spe I eqare D M 1C11V6 345C06 &App.1 12 93.75 50 112.81 ' 19.'06 YES 93,93 41.93 YES
11D5 Diecel Fell to SWu I._ _ _ _ _ AMON C00 12.5 112.31 ___ YES 98.93 16.43 YES

SOY-IA Ak tat iRM Soleaold I GMunwmte 712.015 (soY) See MOD DI.9&020 125 90 90 112.11 22.81 YES 91.93 S.93 YES
SOV.2A Air Suta Left ouod -I -Gh~mn Wbii 112.OIS(SOV) SeeMODDI.93-020 125 90 90 112.31 2211 YES 98.93 1.93 YE

K21 GovBooster Poom play -I - GE CRiloscoil 151)2G26 TelecomwidthGE Dated 04/117 125 62.5 37.5 112.11 50.31 YES 91.93 61.43 YES
E5P40 40 RPM SpudiIRelay -I GE C112111I Co 221)3I301 Telem wi&GE Dated 06110/97 1225 73.75 43.75 11231 34.06 YES 93.93 55.11 YES
ESP200 200 RPM sead Rclsy I GE C112811 Coil 22D135044 TelmmwitbGEDated6flW 125 73.7 43.75 112.11 34.06 YES 98.93 55.111 YES
B540 400 RM f!~!!Lft I . GE aR2III Coil122D1350441 TeleconwfhGEDated06flOW9 125 73.75 43.75 112lI 34.06 YES 98.93 55.13 YES

C2 Fed OilIPri. Pom Rea I - GE CR105 Cadl 15D)21026 Telecom wftb GE Dged 04111M9 125 62.5 37.5 112.31 50.31 YES 93.93 61.43 YES
TD)10 Loss ofField I~ - p m 1701291 A349-Ctl8 125 100 12.5 11221I 12121 YES 93.93 36.43 YESI
TDI Gov. SdenIoid D I ApL170229K A343.COOI 125 100 12.5 112.31 12181 YES 93.93 36.43 YES

93GS5-B mGDAOrWeOe1te0rpt1) I Claew GC684 IE646 (S0% of naaina) 115 92 92 97.0 5.03 YES 105.07 13.07 YES
93P-48 W A' Penlodpump F Relianc 502674-lW INEEB.4(1o% of nominel) 120 96 96 93.73 2.73 YES 100.38 4.33 YES

ESS sedSwitc I - - ~ w ES8A M494-0254 100-140 9D 90 112J31 22.11 YES 93-93 3.93 YES
62- !M Mts ww I Asaw 1701290 A341-O10S 125 100 22.53 112.31 12.11 YES 93.93 16.43 YES

"ECY-B Gen T Coal Pauel _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Fild Ro EDG W Ficld Fink lI BuluElectric SBHV E-mailfroeBadmiAkrnAdy 6t27/O 125 90 90 101.93 119 YES 103.93 1 1293 1YES
1(2YR AuO Field FMa Ii W MDIR0 f lshtruion Leaflel540-M 115s 92 92 101.93 16.931 YES 103.93 169 YS

Wi Feld Shlvdtin I pf E70I2C A348-003 125 100 12.5 1108.93 3.93 YESf- 10193I 9643I YES
PIS fo MM COW Lmids -- FQ 24 -20

0
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ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM (Tracked via DRN in MERLIN)
Pace I of 4

Calculation No.: JAF-CALC-ELEC-02610
Revision: 2

Calculation Title: 125V DC Battery "B" Sizing and Volta-e Drop
Indicate Status of

MERLIN DRN No. or Minor Calculation Change No.: DRN-04-06672 Minor Calculation

Modification No.ITask NoJER No. NIA Chance: Prel:
Computer Code Used D Yes 1 No. Pend: -As-Built
If "Yes", Code:

1 Purpose of Change: See Attached on Page 2

2 SSC affected: See Attached on Page 2

3 Design Input Documents not used in parent NIA
Calculation: -

4 Drawings/Procedures/ Calculations I other JAF-CALC-ELEC-02610, Rev. 2,
Documents affected Appendices 2,4, 6 and 15

5 Description of Change: See Attached on Page 2

6 Impact on existing calculation conclusion: None

7 Impact on DBD's, UFSAR, Technical Specifications: None

8. The existing calculation Ioesdoes not (circle one) have a calculation verification
checklist.
Remarks: For 23MOV-25 HPCI minimum flow bypass valve added loading beyond 30
minutes for SBO per AOP-49 Refer to CR-JAF-2004-03615 for additional information.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should

not be used unless it is an editorial change to the UFSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Print/Sign
Prepared by: Alex Barton /1~ AU 7Date: I11bfo
Reviewed by: * Sing Kim Date:

Approved by Daniel Ruddy Date: /

oe-

II

* Where the original calculation was design-Veritie ~e reviewyrgnature confirms the latest design-
verification is still valid.

This IS a Quality Record -



JAF-CALC-ELEC-02610, Rev. 2
Minor Calculation Change No.: DRN-04-06672 Page 2 of 4

1. Purpose of Change:

As an Extent of Condition associated with CR-JAF-2004-01104 Corrective Action 3, it was
discovered an anomaly exists within JAF-CALC-ELEC-02610 Revision 2, Revision Summary
(Revision 2) page 2 item 6 which states "For 23MOV-25 HPCI minimum flow bypass valve

removed loading beyond 30 minutes for SBO per AOP-49 Revision." The current revision
of AOP-49 (Revision 11) does not provide guidance on removing 23MOV-25 from service.

2. SSC affected:

® MCC 71BMCC-4

23MOV-25

5 Description of Change

Revise the Component Data for 23MOV-25 as shown in Appendices 2. Appendices 4 and 5 will be
updated on the next revision of this calculation, as the entries in Appendix 4 and 5 are calculated using
Appendix 2 input.



Entergy 125V DC STATION BATTERY 'B SOING & VOLTAGE DROP
JAF-CALC-ELEC-02610 Rev. 2

Appendix 2
Page 21 of 35
Computed by: A. Bttn

I DRN-0446UF17, + Chocked by: S.am

MCC 71BMCC-4

I L8CA w/ LOBC SBO

Crn Lad Load Sut | Stop Sut | StoP |Rted lnaus" Nominal Nominal 1Noc al VJ Ld |QA IDawing Notesl

No. I). Desciiption Tim Time Time Thee Cvxreet(A) Cmyent(A) Voh T Ct

OA2 23MV2HCIRC Return Cond nI N/A N/A N/A NIA N/A N/A NIA N/A VA I/ EBM-IAN 1,1

0BI 23MOV-25 HPCI MinFlowByrolnnah 19 cN 20see 29*se 30 ec 82 N/A 125 N/A Raistarwa I ESKRIIAN 2

(Opae) HPCI Min Fow BYnD L 20RI n 29 s. 30..c 39 e N/A 14.5 125 1812.5 VA

HPCI Min Flow Byps Control 19 sec 29_ 29 wc 39 seo N/A 0.62 125 7S.1 Redsbes

23MOV25 HPCI Wm Fow Byposs lnmh 29 see 30 ec 39 we 40sec F2 N/A 125 NIA Resmnoe

(Close) HPCIWm FowByps F.L 30 ec 3S *e 40 we 41 sec N/A 14.5 125 1112.5 VA

HPCI MK Flow Bypas S Bding 38 e 39 sao 43.#C 49.. 41 N/A 125 N/A Re wa

HPCI Mi Flow Bass Cntnrol 29 .e 39.*e 39 we 49 sec N/A 0.62 125 71. Rosi ance

23MOV-25 HPCM mFlow Bypa shmrh N/A N/A 4min 4 min &slec 12 NIA 125 N/A Rmslaws

(Ope) HPCI Mi Flow Byp F.L N/A N/A 4 min a se 4mina&10o N/A 14.5 125 1112.5 VA

HKI KMl Flow Bypas Cnstol N/A N/A 4 m 4mim& 100ac N/A 0.62 125 73.1 Ra.

23MOV-25 HPCI Min Plow Bypn brusth N/A NtA 4 miAlO wc 4 min & 1I t 82 N/A 125 N/A Rasttna

(Close) HPC!Min Now Bypo.Cloge N/A N/A 4 mmin & 1 Iso 4 min N 19 / NIA 14.5 125 1812.5 VA

HPCI Min Flow Bp Seating~ii N/A W/A 4 mi,& 9 see 4minA20.ac 41 N/A 125 N/A Rsaun

HPFCMiaFIlow =Contl N/A N/A 4min& 10.on 4mia&20we NIA 0.62 125 78 Ra nmm

MOV- HPI Min Fil Dyp rlh NIA N/A 35 1 & 19 435 & 2 e 82 NIA 125 N/A Rslatrm.

(Open) HM sM.Flo _Bypon N/A NIA 35m*&20 5 nallth" NIA 14.5 125 1812.5 VA
HPCIMh FIvw Cenfra NIA NMA 35 mh & 19 Su15 n & 29 * NIA 0.62 1S5 7 Ramblen.

UMOV-25 qM1vwb JPbm NIA NIA 35,m' &29 m5w%&8 302 N/A 125 N/A Rashtm.

(Cose) HIMP MkinFw B NIA N/A 35mnh&30 o315 h&3S NIA 14.5 125 1112.5 VA

MPCI MA Flew B Rn U NIA N/A 3S5I.& 3t 39 mln & 39 41 N/A us125 N/A R

BCMl Flow ai.bOn NIA N/A 35 *nlt29 39It&39 NMA Q 2 125 71 R to
UMOV-25 maCh Flw !8 bsh N/A NrA 40eam 40m1. ale 12 I/A 125 N/A Rftuto
(Op..) BPCMkaFlow 1"mL NIA N/A 40is& Iwe h 1eu : NfA 14.5 125 1112.S VA

~lnM1.Flebw B Cfd NIA N/A 40.d. 401 & 10N N/A 0.62 125 71 Resistanc

UMOV-2SHM.Flow na brush NiA N/A 40 Iohl 0 s; 40 *dahl W 8 2- NIA 125 N/A

( abHIFlwB NIA NIA 40m h h1 tM&19 N/A 14.S 125 125 VA

v B NIA NIA 40mhh 19 40m. h20s 41 NIA 125 N/A Roslst

gPaIMinyFlDW B Omtr NIA N/A 401 of h 10 e 4flm r 211 NIA 0.62 125 73 RI it, co
Coni Cont Oirol 0 sIc 120 min 0eo 240min N/A 0.24 125 30 Reusta

012 12MOV-18 Retst WbrClearash 0.1... 1.1 te I see 2... 112.2 N/A 125 NiA Reistnce 1 ESK-IIAD 3

(Close) Rea WtrtrCmup F.L 1.1 see 19.1 Pee 2 we 20... N/A 26 125 3250 VA

R.adr WtrCleap Sdting LRA 19.1 sc 20.1 wc 20... 21 see 56.1 N/A 125 N/A Resistanca

Rader Wlr Closeb Control 0 e 20.1 sc Iea 21 sec WA 0.62 125 71 Resistarce

__c________ _ a 0 s.o 120 min 0 w. 240 min N/A 0.24 125 30 Resst _

0

0QI

ON .

6IJ

0A



JAF-CALC-ELEC-02610, Rev. 2
Minor Calculation Change No.: DRN-04-06672 Page 4 of 4

JAF-CALC-ELEC-02610 Revision 2 Appendix 15
2 of 4

* 23MOV-25 (HPCI Pump Min Flow Bypass) opens when the HPCI Pump discharge
pressure of 5OPSIG has been achieved and flow is less than 550GPM. Based on a review
of past ST-IN surveillance tests this takes approximately 14 seconds from the time of
HPCI initiation until 23HOV-1 starts to open (see attached spreadsheet). It takes an
additional 5 seconds (total of 19 seconds) to reach SOPSIG (this data was obtained from
the 214/00, 2/14/01,2/19/01 & 6/18/02 performances of ST-4N). Once 5OPSIG is reached,
23MOV-25 cycles open. During a DBA LOCA, 23MOV-25 cycles closed immediately
after reaching the full open position due to reaching 750GPM and/or Turbine Trip. It
takes less time (-I second) to reach 7SOGPM after reaching 5OPSIG than it does to fully
open 23MOV-25 (-6.2 seconds). Therefore, at the completion of the open stroke (which
is sealed in), the valve auto closes because 750GPM has already been reached. During an
SBO, 23MOV-25 will open 19 seconds after receiving a HPCI initiation signal. 23MOV-
25 will immediately close after reaching the full open position due to flow greater than
750GPM. Upon a HPCI trip, 23MOV-25 will cycle open and close. The valve cycles
open because pressure is greater than 50PSIG but flow is less than 550GPM (the control
circuit is lined up to open even though a turbine tni signal to close is in) and returns to

I ORN04 06 6 72 close irnatel fusr reaccinyf d l onin-I:
v_ I1PCVe/AO49, ~V-2S wIJI b rcnderetl in trabo p Wninde ciclinion thi Z

! 4~S.The stroke time of 23MOV-2S is calculated based on the BWR Owners Group DC
Motor Performance Methodology NEDC-32958, revision 0, in Appendix 8. The stroke
time is calculated based on a BMCC bus voltage of approximately 108.8 Volts (for
opening) and 111.8 Volts (for closing). The calculated value for opening is 5.77 seconds.
The calculated value for closing is 8.18 seconds. Both the opening and close times have
been increased by 10% to yield 6.3 seconds (opening) and 9.0 seconds(closing) in the
duty cycle for added margin. These values are within the maximum allowed stroke time
of 10 seconds based on the Technical Requirements Manual. The above response is
consistent with the simulator response and actual plant testing.

* 23MOV-57 and 23MOV-58 will open at the onset of a DBA LOCA due to suppression
pool swell. This is described in memorandum JTRG-02-102. However, these valves will
receive a closure signal before reaching full open stroke due to Reactor Pressure reaching
the low pressure sctpoint of 75PSIG). These valves will close due to low reactor pressure
(i.e. 75PSIG).

* 23P-150 starts on Lo-Lo Reactor Level and stops within 30 seconds of the HPCI
initiation due to the main oil pump bringing system pressure above 9OPSJG. This has
been verified by reviewing past performed surveillances of ST-IN and ST4P. Upon a
HPCI trip this pump will restart on low lube (less than 35PSIG) because of the aux oil
pump (23P-150) seal in circuit. During a DBA LOCA, this pump will start and continue
to run for the duration of the duty cycle. It is unclear as to whether or not lube oil
pressure would increase enough to cause 23P-150 to top (i.e. 9OPSIG). In any case, it
would restart sometime after the turbine tripped. This calculation will assume that this
pump will run for the entire duration of a LOCA (ie. 2 hours). During an SBO, 23P-150
will trip during HPCT initiation (at 30 seconds after initiation). When HPCI is tripped this
pump will restart and run until HPCI restarts due to the seal in logic.

* 23P- 140 starts on Lo-Lo Reactor Level and remains running for the entire duty cycle for
both SBO and LOCA.
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ATTACHMENT 9.8 MINOR CALCULATION CHANGE FORM

MINOR CALCULATION CHANGE FORM (Tracked via DRN in MERLIN)
Page I of 7

Calculation No.: JAF-CALC-ELEC-02610
Revision: 2

Calculation Title: 125VDC Station Battery "B" Sizina & Voltaae Drop
Indicate Status of

MERLIN DRN No. or Minor Calculation Change No.: DRN-D5-e05- 0092 Minor Calculation

Modification No./Task No./ER No. JD-01-020 318/4 Channe: - Prel:
_ ~ Pend: X As-BuiltComputer Code Used L Yes 0 No. P

If "Yes", Code:

I Purpose of Change: See Attached on Page 2.

2 SSC affected: See Attached on Page 2.

3 Design Input Documents not used In parent
Calculation:

4 DrawingslProceduresl Calculations I other JAF-CALC-ELEC-02610, Rev. 2,
Documents affected Appendices 1, 4 and 5

5 Description of Change: See Attached on Page 2.

6 Impact on existing calculation conclusion: None

7 Impact on DBD's, UFSAR, Technical Specifications: None

8. The existing calculation Ioes does not (circle one) have a calculation verification
checklist.

Remarks: See Attached on Page 2 and MCC JAF-CALC-ELEC-02610, DRN-03-01072.

NOTE:
A. If UFSAR or Technical Specifications need to be revised, Minor Calculation Change Form should

not be used unless it is an editorial change to the UFSAR or Technical Specifications.
B. Minor Calculation Change Forms do not change the status of the Parent Calculation Revision.

Prepared by: Alex Barton _ Date A2e/25
bcr;' : a'ecAA Of 1~ecu A44cld Date

Reviewed by: * t Ac ___t*o_

Approved by f _ Date
Where the original calculation was design verified, the reviewer signature confirms the latest design

verification is still valid.
This IS a Quality Record -



JAF-CALC-ELEC-02610, Rev. 2 -91
Minor Calculation Change No.: DRN-05-OO0& Page 2 of 7

1. Purpose of Change:

Equivalent Change JD-O1-020 ECN-006 will rotate 23MOV-14 with new GE/Sentinel Valve
Actuator and Motor approx 180 Degree from original valve'position. Existing Power
cables jumper length will be increased by 1 feet per Electrical Installer as built data. Power jumpers
cable from JB-MOV to 23MOV-14 will be changed from 2/C#8 to 3/C#8. All Control Cables length will
be increased by 3 feet per Electrical Installer data

2. SSC affected:

23MOV-14

5 Description of Change

Revise the Component Data for 23MOV-14 as shown in Appendix 1 cable data. Appendix 4 (Detailed Results)
and Appendix 5 (Components Minimum Voltage) will be revised too, as the entries in Appendix 4 and 5 are
calculated using Appendix 1 input.

Remarks:
This MCC DRN- 05-00305 will revise minimum 23MOV-14 inrush voltage at motor terminal from
93.07 VDC to 92.69 VDC in LOCA scenario.
This MCC DRN- 05-00305 will revise minimum 23MOV-14 running voltage at motor terminal from
105.27 VDC to 105.07 VDC in LOCA scenario.

This MCC DRN- 05-00305 will revise minimum 23MOV-14 inrush voltage at motor terminal from
93.72 VDC to 93.34 VDC in SBO scenario.
This MCC DRN- 05-00305 will revise minimum 23MOV-14 running voltage at motor terminal from
106.53 VDC to 106.34 VDC in SBO scenario.
LOCA scenario is worse.

The minimum battery voltage from the voltage drop study using IEEE-485 methodology was identified
(109.65 VDC for LOCA and 109.86 VDC for SBO) in Rev 2.
The minimum battery voltage will not be effected as of this change

Battery "B" Sizing will not be effected as of this change.

Revision of calculation JAFCALC-IPCI-01815, Rev. 3 "Reduced Voltage Analysis for 23MOV-14
is not required at this time since minimum motor terminal voltage used in the calculation JAF CALC-HPCI-
01815, Rev.3 is 92.07 In LOCA scenario.



JAF-CALC-ELEC-02610, Rev. 2 912.
Minor Calculation Change No.: DRN-05-00n

Entergy 125V DC STATION BATTERY EB SIZING & VOLTAGE DROP Appendlx I
JAF-CALC-ELEC-02610 Rev. 2 Page I of 40

Computed by: A. Barton
CABLE & SIRE DATA Checked by: S. Kin

Page 3 of 7

Cable mark Conductors We Type Nominal DC Resistance hI Ohms per 10007
Number arcable Size (25C) (40 C) C) I (090 C)
NFE-02 2 12AWG Cu 1.7200 1.8194 1.6857 2.1508
NFE-05 2 iDAWG Cu 1.0800 11424 1.1840 1.3505
NfE-08 _2 e AWG Cu 0.6790 07182 07444 0.U491
NFE-09 3 8 AWG Cu 0.e790 0.7182 0e7444 o.8491
NFE-13 3 4 AWG Cu 0.2690 0e2845 0.2949 0.3364
NFE-21 3 1/0 AWG O.1680 0.1780 0.1846 0.2111

3NFE22 3 30oAWG Al 0.1050 0.1112 0.1154 0.1320
NFE-23 3 40 AWG Al .36 088 0.0919 01051

3 3MCM Al 0.0505 0.0535s 0.Os 083S
RFE2s 1 3 500MCM Al 0.0354 0.0375 0.0389 0.0445
NFE-26 3 750MCM A 0.0236 0.0250 00259 0.OZ97
WE-30 3 3SOMCM Cu 0.0320 0.0338 00351 0.0400

2 12 AWG Cu 1.7200 1.8194 18857 2.1508
NFE-61 2 12 AWG Cu 1.7200 1.0194 1 .8857 2.1508
WE42 3 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NE-3 1 12 AWG Cu 1.7200 1.894 16.857 2i508

7 12 AWG Cu 1.7200 1.8194 16.857 2.1508
2 I2AWG 1.7200 [ 1.8194 1.8857 2.1508

NFE- I 12 12AWG Cu 1 .7200 1.8194 1.8857 2.1508
NFE7 SOOOM Cu 070222 00235 0.0243 0.0278

NFE-68 I 1 0QMCMI Cu 0.0222 0.0235 0.0243 00278
fT -9 4 4AWGJ Cu 0.2690 0.2845 0.2949 0.3364

NFF-15 1 12 10AWG Cu 1.0800 1 .1424 1.1840 1.3505
NFF-16 2 12 AWG Cu 1.7200 1t194 18857 2.1508

NF2164 AWG Cu 0.2690 02845 02949 0.3384
NFF-21 1 2 12 AWG I Cu 1.7200 1.8194 I187 1 2.108
NFF-22 3 12AWG Cu 1.7200 1.8194 1.8857 2.1508
NFF-24 5 12AWG I Cu 1 1.7200 1.8194 1.8857 2.1508

I ~ -,NF-5 7 12 AWG Cu 1.17200 1.8194 1.8857 2.150
NFF-27 9 12 AWG Cu 1.7200 1.8194 1.8857 2.1508

NF7 12 12 AWG Cu [ 17200 18194 18857 2.1508
NFF28 2 I AWG Cu 0.6790 0.7182 0.7444 0.8491
NFI. 1 2 AWG Cu 0.1690 0.1788 0.1853 0.2113
WFF-31 2 6CAWG Cu 0.4270 0.4517 0.4881 0.534
NFF-32 4 1 AWG Cu 0.4270 1 A0517 0.4881 0.54
NFF-3 2 4AWG Cul 0.2890 0.2845 0.2949 0.3364
NFF-34 1 4M AWG Al 0.0838 0.0888 0.0919 0.1051
NF~F-35 12 10AWG co 1.0800 1.1424 1 1840 1.3505
NFF-48 4 10AWG Cu 1.0800 1.1424 1.1840 J1.3505
NFF-51 1 7SOMCM Al j 0.0238 0.0250 0.0259 10.0297
NFF-44 2 8AG Cu 0.6790 0.7182 0.7444 0.5491

NFF-90 2 12 AWG Cu 1.7200 -18194 1.8857 2.1508

NFr 50 7 12AWG . Cu 1.7200 18194 1-1.8857 2.1508
NFY-51 9 12 AWO I Cu 1.7200 1.5194 1.8a57 2.15w 1 .

t,0
CO

z

NFY-52 12 12AWG Cu 1.7200 1.8194 1857 2.1508
NFY-28 I 12 12AWG. Cu 1.7200 1.8194 11887 2.1508

I SOOMCM Gu 0222 0.0235 0.0243 0.0278
NGG-14 3 8 AWG cuu 06790 0.7182 0.7444 0.8491
NGG-30 2 2 AWG [ Cu 01690 0.1788 01853 0.2113
NGG-31 3 21AWG Cu 0.690 r 0.1788 0.1853 0.2113

NGG33 3 6 AWG Cu 0.4270 0.517 04881 0.5340
NGG-34 3 8 AWG Cu 0.6790 0.7182 0.7444 0.8491

NGG-37 2 10AWG Cu 1.0800 1.1424 1.1840 1.3505
NGG-47 2 12 AWG CU 1 7200 1.8194 1.6857 2.108
NG3= 8 3 12 AWG Cu 1.7200 1.8194 1.8857 2.1508

5GG-49 5 12 AWG Cu 1.7200 1.8194 t .116857 2.1608
NGG-5O 7 t2 AWG Cu 1.7200 18194 1.887 2.1508
NOG-51 9 12 AWG Cu 1.7200 1.8194 1.8857 2.1608
. GHR03 I 6 I 1Z AWG I .1.61 1.887 | et

NGH-08 2 12AWG Cu I .7200 1.8194 1.8857 2.150
E NGH-13 3 | * AG Cu 0.6790 0.7182 | 0.74"

SIS-14 1 14 AWG Cu 2.7300 2.8878 2.9930 3.4138
- n - - - -,____

R I.,C X '17 Awns I cal 1 72M 1 1.91Q4 1 .9a57 i 2 .f S
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Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP
JAF.CALC-ELEC-02610 Rev. 2 q :a_-

DRN08-00�

Appendix I :
Page 18 of 40
Computed by: A. Bartoi
Checked by: S. Kim

125V DC 71BMCC-2 React Bldg MCC / \
Compt LOAD CABLE CABLE CABLE NO/OF COND Twisting R/100 Rtot Drawing

No. NUMBER MARK LENGTH C LE PER Multiplier (ohms (ohms)
- 23M0V-14 NO (feet) CABLE 0 @500 C
0 23MV 4SE-1OAF

70 Amp Breaker (ohms) 0.0040 PED8
Armature (Al) IHPIBBK037 NFE-22 90 1 3 1.04 0.1154 0.0108
Armature (A2) 1HPIBBK037 NFE-22 90 1 3 1.04 0.1154 0.0108
Series (SI) IHPIBBK037 NFE-22 90 1 3 1.04 0.1154 0.0108
Series (S2) 1HPIBBK005 NFF-33 120 1 2 Is 1.00 0.2949 0.0354

JB - MOV (Arm.and Series) Unscheduled NGH-13 11 2 03 (I-) 1.04 0.7444 O00341
OL Heater @55 C K21.3B 0.0072 0.0072 PEDB
Total Res. FP 0.1131 t
23MOV-14 Control (Open) SE-10AF
70 Amp Breaker (ohms) 0.0040 PEDB

: HPIBBC001 NFF-24 120 1 5 1.04 1.8857 0.4707
IHPIBBC002 NGH-03 18 1 5 1.04 1,8857 0.0708
IHPIBBC003 NFE-64 625 1 7 1.04 1.8857 2.4514
IHPIBBC004 NFF-21 145 1 2 1.00 1.8857 0.5469

Total R es. 
* 35435 _______

OBI 23MOV-17 SE-10AH
15 Amp Breaker (ohms) 0.0100 PEDB
Armature (Al) I HPIBBKi0 NFF-21 260 1 2 1.00 1.8857 0.4903

IHPIBBK039 NFF-31 250 1 2 1.00 0.4681 0.1170
Armature (A2) 1HPIBBKOIO NFF-21 260 1 2 1.00 1.8857 0.4903

IHPIBBK039 NFF-31 250 1 2 1.00 0.4681 0.1170
Series (SI) IHPIBBKOII NFF-21 260 1 2 1.00 1.8857 0.4903

IHPIBBK040 NFF-31 250 1 2 1.00 0.4681 0.1170
Series (S2) 1HPIBBK0II NFF-21 260 1 2 1.00 1.8857 0.4903

1HPIBBK040 NFF-31 250 1 2 1.00 0.4681 0.1170
OL Heater @ 55° C K6.42A 0,0643 0.0643 PE0B
Total Res. - - _ 0.4522

* Total resistance of the dircuit path for this load
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&Entewg 125V DC STATION BATTERY "W SOZNG VOLTAGE DROP
IIJAF-CALC-02810 Rev. 2II

LOCA wIL0OP

IAppendbx 4
Page l of 2

Computed by: A.~f
Checked by: S. Ki

C4

r0..

a

'4c

0-

*LA LOP _____Load Voftqmae8Cuet_____ 40 RPM

Tmeodo: 2 3 4 567
From__ T 00:00:0.20- 00'00:00.20 0 00:W.00.20 00: 00:00.3- 00:00:01.00.3 - 00:11

Paftt Rmngs: TO:m 00:0W0:0.0 000 00 00:00:l W00.21 00000".3. 00001100.- "000.00-
ftlTe Ol1sec 0.2 sec 0.21 see 0.3 wec 0.32 wec I se

_ _ _ _ _ _ _ _ _ _ e _ _obeII ___

BATTERY 71894 Steam lr7 102 92.7 100 0V 9I.5 10900 97967 I1t6

IEMI___ __C__2 104.78 110.67 104.86 110.77 104.85 110.74 104.14. 109.99 104.11 109.96 10__10 109.95

______________ __ec_ -16.8 se- 11 93.309 E~~ 7~~ "M 3 1Th38"M 1273 . rT8058
________VA__ i4ICITurbine1Confrct TF0.48 -103.187 0.'9 1.16 -. 48 6 W ~ 12A W 1V~

__________ OBeal C20 nxhst .32 8.30 WM 8. 3.3 ` 1 0. . D.8 . 102I 5.087
23IU0.fiU1 Pj40flrIsec_ 21i 113.72 CM- 103.1f -W4 103. 0.41 .5 I ~

4 ___10'il4.42 0.16 103OU O8

_____- LOCA wdLOOP ~Load VOWtg &urn Load____ VOW & __rfr

__ _ _ _llM Period It :t a 9 5 9__ _ __ _ __ _ __ _

Tom: 00:0001.20 00:00.-0132 00:00013.80 00:00:0.00I 00000:03.10 00: . 0-4T.-- ~O;~ 0O:00.10-c 00:00.01.21. 00.00:0A 00:00:02.10 00:0:0.0- 0: 031O
.. ..o..d... . .tDiII ~ ,i1i~ .1 aft1.2 sec 1.85 seec 2.1 sec 3sec 3.1of

BATTERY 7189.-2 ___________- reset ____13.7832 113.27 003.23 11.1 528.32 11.23 607.14 123 5.4138 5
IC.9-111.49 603.23 1 11.49 1603.23 11.2 528.32 111.44 807.14 11.07 8632.04 112.15 65852

..-.-....... ........ _

BMOC-2 _____ __ 110.34 1.i T53 . 1114 470 110H 4'.i1 109.i1 477 1110 47.2RM-IM&~tnimm I 1Tiam I Tlai& 0IfMSOF111 A21( *M A 1j L-rFiii Q 7 qs 1R A g IIAY7

..... .... 51 M IltV

___ -14m

M - I
U.i sec Ka. sec

.... ....... ...i

I.. . ..= ... - 81 .. .....-
.. 3W83

7 : I: - .... ..

108.55 0.51 I 109.57 !0.51
L.. -.- I

105.49 0.51 100.13 0.50 109.21
I -. I 11l I

...
9.1 WeC 100A.S.

0.51

..30V

_ Jft. {izm0 10P.2L ! 043 109.22 0.43
110.79
1....T1.33

3.79

0 .44

109.59 1 3M 109.22 3.55 I 110.32
luo.ou UA43 1 IWA I U.4a

i - i-

QEI fl
...--.- 1-
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~ q1>Comptted by: A. Barton
e I~ Checkedby- S. Mm

MCC 71BM C2 forAWCA P1CK UP & DROP OUrVOLT GES

CA cmtLoad Q.A.1 MFG Model No. Reference Nominal Pickup Dro ot Minimum Marik P MmnimumI Margin Dropout
14NO .D. D IsI__ptionCat VoR Voltal Voltsa Volta ae A Voltage wae0 23 _M0V..4t n)HPCIibbiue Stemn I Anchr W8622455 JAP.CALC-HPCl-01825 1125 1 7.97 97.97r 92.69 4.73 YES j 105.07 17.10 YESCI923M'OV-14(Corlo Inlet VA 1I G IC2800A1607D3G see Dolignlput 2. IRA 2.19 120 72.0 II M.U-- w YE E(O e)I GE 1C230A1617113H` SoeeDesio nn pu2.S 2. 10 72.0 138 103.01 25.02 YES 1 102.41 34.41 YES

I GE 1C2920A200A3F E-Mail tram GE 09IO0IO 120 75.6 24 103.03 27.48 YES 102141 72.41 YESODr 23P.14l HPCI Gland SealCond 111l1 GE SBCJ56EDS6A IEEE-946 (S0%o01nominal) 120 96 96 102.64 6.64 YES 109.22 13.22 YES
2E610Oh Anatuump lot11 GE 1C2100A1607FJ 8ftDeignlnpu2.IS& 2.19 120 72.0. It 103.72 25.72 YES 103.04 25.04 YES

11/U GE IC2S0OAS01AB23CS.Dsg nu .0&E 120 75.6 9.6 103.72 22.12 YES 103.04 93.44 YES
U ~ Gl 23P-141(M HPCI Gland goal 11m1 Baldor 6229D IEEE-946 (S0%of nominal) 12 100 100 104.43 4.43 YES 101.19 3.19 YESP423P.141(CantrI Cond. Pum WIN11 GE 1C2900A1607F3J eswDesignlnput2.18&2.I9 120 73.0 13 110.48 32.41 YES 109.20 91.20 YES

11/11 GE IV2I0OA501AB2 So einIpt22 - 120 75.6 9.6 110.48 34.33 YES 109.20 99.60 YES
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M ailifrom G E 12119/01

MCC 71DMCC-2 for SDO PICK UP & DROP OUT VLA

c__ _ _ _ _ _ _ - Joni SBO Pickrup SB D op u
Coinpt Leam Q.A. fMFG Model No. Referenco Nominall Pi kpDo t Minhimum Margin IPickup minimum margin IDrapontN . ID. Dj r !M Cat j _ _ _ _ _voltage Voltae Vollta yoftag- Voltage j _ _ Acceptble
O A2 23M0V 14(0") HPCI lbebmnte ani I Anchor W8622455 JAF-CALC-HPCI.01R25 125 87.97 37.97 .g ~ 5.37 YES 106.34 18.37 YES2 M V4Cso ntVAI GE IC2800AI607D3G See Design Input 2. IS A 2.15 120 78 IS 8 04 51 E 51 YES

(open) I GE 1C2300A161713RH See Design Input 2. 1S&A 2. 1 120 71 13 10.1 25.12 YES 106.34 88.34 YES
_____ ______ I GE 1C292DA200A3F E-Mail from GE 09/05/00 120 75.6 24 103.12 27.52 YES 106.34 32.34 YES001 23P?140 HMC tidW Seal Cond 11M1 GE 5BCJS6EDS6A IBEE-946 (30% of nominal) 120 96 96 103.36 7.36 YES 105.93 9.93 YES23P.14MCo"oO Exhauster Pump Hil U C2300A16073 !See DexipnwIut2.I3A2.I1 120 73 139 103.76 25.76 YES 103.76 85.76 YES

Wm ~ GE 2800ASOIA123 Sesinpt20&- 120 175.6 9.6 103.76 22.16 YES 103.76 94.16 YES_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M ailfro m G E 12 J 19 J O ---

051 23P-141 M) HPCI (Hand Boat 11/111 Baldor 62290 IEEE-946 (80% of nominal) 125 too 100 104324 4384 YES 104.42 4.42 1YES23P141(Ceiol Cond Pe"n WM IHI GE 1C2800A1 60773J 5.. Deaign pAt243 &*.I9 120 73 It 110.91 32.91 YES 105.54 27.54, YES
WmIl GE ICROOA5OIAB23C Sea Design Input 2.20 A E- 120 75.6 9.6 110.91 35.31 YES 105.54 95.94 YES_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M aO from G E IV 119101


