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CALCULATION SUMMARY PAGE

Calculation No. JAF-CALC-ELEC-02610

Page 1 of 1

Revision No. 2

Battery discharge testing to satisfy Technical Specifications.

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

CONCLUSIONS: See Section 3 Pages 15 thru 17

L3

verification.

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

—

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

AFFECTED DOCUMENTS: MST-71.20, MST{%’1;24 E

METHODOLOGY: See Section 1.3, page 7
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Revision Summary

: Beyis‘ign 2

1) Revised Appendix 1 for Mark Numbers to agree with the ECRIS database.

2) Unscheduled jumper cables were added to Emergency Lighting Panels

71LPEEBDCH1, 71LPEHB1, 71LPEADC2, 71LPERDC3 and 71LPERW1.

3) Stop Time for SBO for panels 71LPEHB1, 71LPERDC3 and 71LPERW1 was
changed from 60 min to 30 min in accordance with AOP-49.

4) Additional loads for Emergency LightingPanels 71LPEEBDC1, 71LPEHB1,
71LPEADC2, 71LPERDC3 were added per CR-JAF- 2002-05367 and ST-16J6
‘dated 11-01-02 -

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

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

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

Revision 1

1) Resistances for containment cables were changed to 90°C and external to the
Reactor Building to 40°C in accordance with Reference 4.10. '

2) Walkdown feeder cables to 71DC-B1, 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-97-10 & 11)
iv. ACT-98-37362 (Describe Scenario)
v.ACT-99-43846 (SWGR Trip & Close Coil Voltage Drop)
vi. ACT-89-45065 (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 71DC-B4)
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6) Revised SBO timing for initiation of Lo-Lo level based on PTE-96-002 (9/16/96
event at JAF) :

7) Incorporated Addendum OB (SRV Electrlc Lift Design Change M1-97-070)

8) Incorporated Addendum 0D (EDG EGM Power Supply Design Change JE-00-115)

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 23INV-79, 13INV-801B and
06INV-1B to 101.5VDC to agree with ICRs (nominal setpoint of 100.75)

11)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 23INV-79, Feedwater Inverter

-'06INV-1B, 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).

16)Explanation and source of data for MOV Inrush Currents.

16)Revise minimum design battery electrolyte temperature from 60°F to 65°F per
Technical Specifications.

17)Revised Battery Sizing Calculation based on a new mmrmum requrred battery
voltage.

18)Revised starting of 31P-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 orl 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 1 RBC Pump Motor breaker This breaker will automatrcally 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 HO2 & 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 addltronal 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 23MOV-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-4N & 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 71EEBDC1 and 71LPEADC2 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 71DC-B1 circuit 3 (Anti motoring circuit which trips the main turbine and
10042/10052 breakers).

37) Changed the duration for 71DC-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 71DC-B1 circuits 11 and 18 as momentary Ioads due to the 10042 and
10052 backup trip circuits

39) Added loading for 71MOD-10031 to 71DC-B1Ckt # 19

40) Overload heater resistances for pumps was added

41) Heater resistances at the BMCC's were adjusted to 55°C per EQ report

42) Revised 71DC-B2 circuit 1 to refiect actual loading

43) Eliminated the Core Spray logic circuit (71DC-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 HPClI EGM power supply 23TU-3-12 and the HPCI Inverter
23INV-79 from WR-01-05258-00 and Wr-01-10999-00 and used in Appendix 2.

46) Added 23SOV-53 & 54 to 71DC-B2 ckt #10 as a random load (not originally
included)

47) Added tripping of “B” Recirc MG set fi eld breaker to occur at 17 seconds per OP-27
to 71DC-B2 ckt #12.

48)Added tripping of “A” Recirc MG set field breaker to also occur at 17 seconds per
OP-27 to 71DC-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 Ioadlng
(71DC-B2 ckt #16). Provided justification o

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-1B 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
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1. PURPOSE/OBJECTIVE/METHOD 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 Iength 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 ltem to track future
verification.

1.1.1. To calculate the requnred size of the 125VDC Station Battenes “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 | "
1.21. 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 65°F. This accounts for the 8%
temperature margin and 25% aging margin. An additional 5% design
margin has been added to the voltage drop prof ile calculation.

- (Appendix 4). o
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1.3.Method of Analysis

1.3.1.

1.3.2.

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 Ofisite 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 Appendlx 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 iteratidns 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.

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 nameplaté voltage. The starting
admittance is multiplied by the calculated load voltage to obtain the
actualinrush 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.

' 1.3.25 Sizing Calculation

The s1zmg 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 sectlon (Appendlx 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.

L 1.33.2 Cabl_e Mark No.

This is the code used by Reference 4.2 to ldentify a particular cable type
(see Appendlx 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-are based on 50°C in the
Reactor Building. Cables inside containment are based on 90°C. All
other cable resistances are based on 40°C. See Reference 4.10.

1.3.3.5 Ruk (breaker resistance)

Rukr is the circuit breaker resistance as speciﬁéd by the single lines and
section 2.12.

1.3.3.6 Rt (total resistance)
Rt is the cable Iehgth 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).

Cg '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,

1.3.4.2

1.3.4.3

1344

1.3.4.5

1.3.4.6

8% temperature correction factor and a 5% design margin. The
temperature correction factor is based on 65°F. These corrected currents
simulate the battery voltage profile at 80% capacity and 65°F 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).

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 rumber of positive plates is 16. -

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).

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. '
Volts per cell: This is a data point picked off the manufacturer's data
curves (Appendix 7) based on Amps per positive plate vs. Cumulative

. amp hour discharge.

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
manufacturer's 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.

137 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

1.3.7.2

1.3.7.3

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.

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.

Once the minimum allowed battery voltages':for each load has been

-determined, this voitage 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 INPUTS/ASSUMPTIONS

2.1 NORMAL PLANT OPERATION

22

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.

LOCA/LOOP

Loss of C‘oolaht Accident (LOCA) with concurrent Loss of Offsite Power (LOOP)
occurs with the battery charger not available for 2 hours following the start of a
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23

24

2.5

2.6

2.7

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)

STATION BLACK OUT
See Appendix 12 for description of SBO scenario.

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 termina!l 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.

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-18) for
margin to account for any variance in bus voltage, valve: parameters, etc. These
calculations are not intended to yield exact results but rather 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.

Per tech manual G080-0213 the coil resistance of an HGA relay is 3650o0hms.
Therefore, its relay burden used in this calculation is 125vdc/36500hms (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
(58000hms). Per tech manual G080-C019 the relay burden of an HLA relay is 4.3
watts.

Cable resistance values are based on manufacturer's data at a temperature of 50°C
in the Reactor Building, 90°C inside containment and 40°C outside the Reactor

- Building (See Reference 4.10 for basis).

2.8

Upon the loss of AC power, this calculation considers the batteriés‘fully chafged.
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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).

o 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 englneenng 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 A
(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/60A/70A 0.002 Based on Reference 4.8 (Resistance for 70A breaker
conservatively assumed to be same as 60A breaker.)
100A/125A 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

-
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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 dataldg 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 calculated in Appendix 14 . The
RFPT lube oil pump was tested 11/2/81 in accordance with TIL-914. The inrush was
141amps (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 1C2800-1600 series General Purpose Contactors, the pickup voltage is 65%
and the dropout is 15%. This is based on Tech manual G080-1022 and Paul Quinn to
Brian Marks Memo (dated 9/21/92) in Appendix 8. The voltage rating of these
contactors is 120VDC based on GE Control Accessory Catalog GEA-6621C (excerpt
attached in Appendix 8).

2.20 For GE 1C2800-A501AB23C Time Delay Contactors, the pickup and dropout voltages

V‘Qﬂw‘ DN
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were obtained from GE and included in Appendix 8. The voltage rating is 120vDC
based on GE Control Accessory Catalog GEA-6621C (excerpt attached in Appendix
8). -

2 21 For GE 1C2820-A100 and A200 series General Purpose Relays, the pickup and
dropout voltages are based on GE Control Accessory Catalog GEA-6621C (excerpt
attached in Appendix 8). Pickup is 63% of rated voltage. Dropout is 20% of the rated
voltage. The rated voltage is 120VDC based on GE Control Accessaory 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
A100 to be less than 10% of pickup, therefore, 24vdc is conservative).

2.22 MOV seating current durihg the end of closing stroke is assumed conservatively to be
50% of Locked Rotor Inrush current and the duration is 1 second. (Ref. 4.25)

3. SUMMARY/CONCLUSIONS

F

3.1.Summary/Conclusions

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 |nject|on (HPCI) and reactor
core isolation cooling (RCIC) for mitigation of a LOCA. This is in conjunctnon with a
loss of AC power and Battery Charger 71BC-1B.

3.1.1. The minimum voltages (manufacturer’s requirement and calculated) for each
critical component (Cat | & 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




- ..

- CALCULATION SHEET

Entergy Nuclear Northeast
Calculation No. _JAE-CALC-FI EC-02610 Revision: -2
Subject: ~Z1 ELECTRICAL DISTRIBUTION Page 16 __of .21
' _125 VDC STATION BATTERY“R"SIZINGE Computed by: ABarton Date: 4/30/03
-VOLTAGE DROP Checkedby: _SKim ____  Date:4/30/03

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 margm

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 65°F), 25% aging margm and 4% design margin for LOCA. For SBO there is
8% temperature margin, 25% aging margin, and 4.6% design margin.

o
~
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3.1.4. The load profile for the 71SB-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 108.7V during the first 2
hours (level 1 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 indicateé the battery load profile for LOCA scenario service and modified
performance discharge test currents.

¢

Time Duration: ' 1% Minute |1-120] 120 - end NA
Minutes

Calculated Current 980.96 44{,.76 NA NA
Test Current for Service 1010 450 +NA NA
Test (Currently MST- w
71.20)
Test Current for Modified 1010* 550** 550*
Performance Test
(Currently MST- 71.24)

*Do not temperature correct the 15‘} Minute of MST-71.24.

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

During RO15, 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 RO15 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 RO16 (or after RO16). 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 RO15. 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 RO15 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 RO15 surveillance test is acceptable as is.

3.1.5. Open ltems

1) Review JAF-CALC-ELEC-2548 to determine status and portions that have
been included in JAF-CALC-ELEC-02610 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 Degréded Voltage
Calculation ‘
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4.0 REFERENCES
4.1 Engineering data, copper and aluminum conductor electrical cables, Okonite bulletin

4.2

4.3

44
45
4.6
4.7
4.8

4.9

4.10
4.11

4.12

4.13
4.14

 4.15

(Appendix 8)
ECRIS, dated 3/30/99.

IEEE 485-1997, IEEE Recommended Practice for sizing Lead-Acid Battenes for
Stationary applications

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

Operating Procedure OP-43 125V DC Power System

NEMA Standard ICS-2-1978 |

EPRI Reference series, Volume 4, Wire and Cable

Tabulation of Circuit Breaker Resistance Measured Data (Appendix 10)

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

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

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

AOP-49, Revision 10, “Station Blackout”

IEEE 946-1 992 IEEE Recommended Practlce for the Design of DC Auxiliary Power
systems for Generating Stations

JAF-CALC-RWCU-01824, Rewsmn 4, Reduced Voltage Analys1s for 12MOV-13
(Appendix 5)

JAF-CALC-HPCI-01825, Revision 2, Reduced Voltage Analysis for 23MOV-14
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4.16 JAF-CALC-HPCI-01826, Revision 5, Reduced Voltage Analysis for 23MOV-16
(Appendix 5)

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

4.18 JAF-CALC=H?CI-02164, Revision 2, Reduced Voltage Analysis for 23MOV-25
(Appendix 5)

4.19 JAF-CALC-HPCI- 01994 Revnsmn 1, Reduced Voltage Analysis for 23MOV-57
~ (Appendix 5)

420 JAF-CALC-HPCI-01995, Rews,lon 2, Reduced Voltage Analysis for 23MOV-58
' (Appendlx 5)

421 JAF-CALC-CAD-03201, Revnsnon 0, Reduced Voltage Analy3|s for 27MOV-122
(Appendix 5) _ )

. 422 JAF-RPT-ELEC-02534, Revision 0, Report on operability of Ioads fed from 71SB-1 and
a 71SB-2

423 References to drawings are noted where the reference is used.
4.24 BWR Owners Group Dc Motor Performance methodology NEDC-32958 Rev. 0

425 MP-059.37, Revision 9, MOV Diagnostic Testing using “VOTES” System
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CABLE & WIRE DATA
Cable mark | Conductors Wire Type Nomina! DC Resistance in Ohms per 1000
Number per cable ‘Size (@25° C) (@40° C) {@50° C) (@90° C)
NFE-02 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFE-05 2 10 AWG Cu 1.0800 1.1424 1.1840 1.3505
NFE-08 2 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
NFE-09 3 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
NFE-13 3 4 AWG Cu 0.2690 0.2845 0.2949 0.3364
NFE-21 3 1/0 AWG Al 0.1680 0.1780 0.1846 0.2111
NFE-22 3 3/0 AWG Al 0.1050 0.1112 0.1154 0.1320
NFE-23 3 4/0 AWG Al 0.0836 0.0886 0.0919 0.1051
ﬁ-24 3 350MCM - Al 0.0505 0.0535 0.0555 0.0635
NFE-25 3 500MCM Al 0.0354 0.0375 0.0389 0.0445
NFE-26 3 750MCM Al 0.0236 0.0250 0.0259 0.0297
NFE-30 3 350MCM Cu 0.0320 0.0338 0.0351 0.0400
NFE-55 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFE-61 2 12 AW(=3 Cu 1.7200 1.8194 1.8857 2.1508
NFE-62 3 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFE-63 -5 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFE-64 7 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
N:E—GS 9 12 AWG Cu 1.7200 -1.8194 1.8857 2.1508
NFE-66 12 12 AV!G Cu 1.7200 1.8184 1.8857 2.1508
NFE-67 1 500MCM Cu 0.0222 0.0235 0.0243 0.0278
NFE-68 1 500MCM Cu 0.0222 0.0235 0.0243 0.0278
NFF-09 4 4 AWG; gu 0.2690 0.2845 0.2949 0.3364
1 NFF-15 12 10 AWG Cu 1.0800 1.1424 1.1840 1.3505
__ N?E‘IG 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
[_NFE-18 2 4 AWG Cu 0.2690 0.2845 0.2949 0.3364
: NE-21 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFF-22 3 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFF-24 5 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFF-25 7 12 AW=C=§ Cu iZLZOO 1.8194 1.8857 2.1508
EFE-ZS 9 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NFF-27 12 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
EQB 2 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
NFF-30 1 2 AWG Cu 0.1690 0.1788 ! 0.1853 0.2113
NFF-31 2 6 AWG Cu 0.4270 0.4517 1+  0.4681 0.5340
] NFF-32 4 6 AWG Cu 0.4270 0.4517 0.4681 0.5340
NFF-33 2 4 AWG Cu 0.2690 0.2845 0.2949 0.3364
NFF-34 1 4/0 AWG Al 0.0836 0.0886 0.0919 0.1051
NFF-35 12 10 AWG Cu 1.0800 1.1424 1.1840 1.3505
NFF-48 4 10 AWG Cu 1.0800 1.1424 1.1840 1.3505 |
NFF-51 1 750MCM - él 0.0236 0.0250 0.0259 0.0287
NFF-64 2 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
NFF-89 4 8 AWG Cu 0.6790 0.7182 0.7444 0.8491
NFF-80 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
—_— —— = = —
NFY-50 7 12 AWE Cu i7=200 1.8184 1.8857 2.1508
NFY-51 9 12 AWG Cu 1 .2200 1.8194 1.8857 2.1508
NFY-52 12 12 AWE Cu 1.7200° 1.8184 1.8553 2.1508
] NFY-28 12 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NGG-04 1 500MCM Cu 0.0222 0.0235 0.0243 0.0278
NGG-14 3 8 AW(=3 Cu 0.6790 0_7; 82 0.7444 0.8491
NGG-30 2 2 AWG Cu - 0.1630 0.1788 0.1853 0.2113
‘ NGG-31 3 2 AWE Cu 0.1690 0.1788 0.1853 0.2113
NGG-33 3 6 AWG Cu 0.4270 0.4517 0.4681 0.5340
NGG-34 3 8 AWG Cu: 0.6790 0.7182 0.7444 0.8491
NGG-37 2 10 AWG Cu 1.0800 1.1424 1.1840 1.3505
NGG-47 2 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NGG-43 3 12 AWG Cu 1.7200 -~ 1.8194 1.8857 2.1508
NGG-49 5 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NGG-50 7 12 AWG Cu 1.7200 1.8194 - 1.8857 - | 2.1508
] NGG-51 9 12 AWG Cu 1.7200 1.8194 1.8857 2.1508
NGH-08 2 12 AWG Cu 1.7200 1.8194 1.8857. 2.1508
SiS-14 1 14 AWG Cu 2.7300 2.8878 2.9930 3.4138
SIS-12 1 12 AWG Cu __1?=7=200 1.8194 1.8857 2.1508
SIS-8 1 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/1000' R tot Drawing
No. NUMBER MARK [LENGTH| CABLE PER Multiplier (ohms) (ohms)
NO. (feet) CABLE : @40°C 40° C _
A01 |71SB-2 Battery B 1STBBBLO0Y NFE-25 100 1 3 1.04 0.0375 0.0013 SE-10B
(@Battery Rooms) - 1STBBBLO02 NFE-25 87 1 3 1.04 0.0375 0.0011
Interier Jumpers*** ‘ ' 0.000488
Shunt Resistance*** 0.000033
‘ 0.0030
A02 [71LPEEBDC1 Emer Lgt Pni SE-9PF
25 Amp Breaker (ohms) |- 0.0080 PEDB
(@Electric Swgr Bay) 1ELTBNKO14 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 Pn! SE-9PF
15 Amp Breaker (ohms) 0.0100 PEDB
(@Turbine Building) 1ELTBNKO015 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 |71DC-B4 DG Rm Dist Cab SE-10AW
225 Amp Breaker (ohms) : 0.0004 PEDB
(@EDG Buildng) 1SCBBBK006****| NFE-30 753 1 3 1.04 0.0338 0.0398
‘ 0.0402
AO05 |71LPEADC2 Emer Lgt Pnl SE-9PE
40 Amp Breaker (ohms) 0.0040 PEDB
(@ Control Room) -1ELTBNK0O01 NF| F-Sg .1 425 2 1 1.00 0.1788 0.1520
o : Unscheduled NFF-3 50 2 1 1.00 0.1788 0.0179
- ' ' 0.1738
A06 |71DC-BS RR Dist Cab SE-10BD
. |125 Amp Breaker (ohms) _ ' 0.0010 PEDB
. |(@Relay Room) 1SCBBBKO005****| NFF-33 200 2 2 1.00 0.2845 0.0569
: . 0.0579
AO7 |71LPERDC3 Emer Lgt Pni SE-9PG
15 Amp Breaker (ohms) o : 0.0100 PEDB
(@Reactor Building) 1ELTBNKO16** 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

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

*** Interier Jumpers Resistance was obtained from typical readings recorded in WRs 95-04978-00, 95-07560-00, 96-051 56-00 and 97-06984-00
*+++ Actual cable lenath was verifved bv waltkdown
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Computed by: A. Barton
Checked by: S.Kim

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 Muitiplier (ohms) (ohms)
' NO. (feet) : CABLE . @40°C @40°C
A08 |71LPERW1 Emer Lgt Pnl ; : SE-9PG
25 Amp Breaker (ochms) ‘ - : 0.0080 PEDB
(@Radwaste Building) 1ELTBNKO17 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) S : 0.0080
25ASP-4 Aux Shut Down Pnl 1PCIBBKO042 NGG-37 50 R R 2 1.00 1.1424 0.1142
(@Administration Building) 1PCIBBK043 NGG-37 200 1 2 1.00 1.1424 0.4570
' *| 0.5792
B02 [71DC-B3 RR Dist Cab SE-10M
100 Amp Breaker (ochms) : 0.0010 PEDB
(@Relay Room) 1SCBBBK003*** | NFF-30 88 2 1 1.00 0.1788 0.0315
: *] 0.0325
B03 |71DC-B2 RR Dist Cab . SE-10K
100 Amp Breaker (chms) 0.0010 PEDB
(@Relay Room) 1SCBBBK004*** | NFF-30 182 2 1 1.00 0.1788 0.0651
o *|  0.0661
B04 |{71DC-B1 RR Dist Cab SE-10H
100 Amp Breaker (ohms) ; 0.0010 PEDB
{@Relay Room) 1SCBBBK002*** | NFF-30 99 2 1 1.00 0.1788 0.0354
*] 0.0364
'B05 {71BMCC-4 React Bidg MCC £ v
: 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
' *1 0.0176
B06 |600v SwgrBus 11600 (71L16) ' SE-10AW
40 Amp Breaker (chms) ' P 0.0040 PEDB
'|(@Reactor Building) 1L1EBBKO04* NGG-14 455 1 3(1sp) 1.04 0.7444 0.7045
' ‘ ' *] 0.7085

* Total resistance of the circuit path for this Ioad
** All resistances are based on 50° C cable temperature due to cable entenng Reactor Bunldmg
++* Actual cable length was verifyed by watkdown
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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. T . NUMBER MARK |LENGTH| CABLE PER Multiplier (ohms) (chms)
. - NO. (feet) CABLE , @40°C @40°C
C01 |[71BMCC-2 ReactBldgMCC: |~~~ .
‘ 400 Amp Breaker (ochms) S ’ ; 0.0002 PEDB
(@Reactor Building) ‘ 1DMSBBKO15** | NFE-68 300 1 2 1.00 0.0243 0.0146 ECRIS
: : 1DMSBBK005* | 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) 1RFPBNL002 NFE-21 375 1 3 1.04 0.1780 0.1388
O.L. Heater @ 50° C F71.9B 0.0015 0.0015
: 0.1413
31P-7B Emer Oil Pmp Cntr 1RFPBNC239 NFF-24 590 1 5 1.04 1.8194 2.2328
(@Turbine Building) 1RFPBNC240 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
D01 [71BMCC-6 React Bldg MCC
300 Amp Breaker (ohms) 0.0004 PEDB
(@Reactor Building) 1DMSBBL001** | NGG-04 384 1 1 1.00 0.0243 0.0093 ECRIS
| 1DMSBBL002* | NGG-04 384 1 1 1.00 0.0243 0.0093
1DMSBBL003** | NGG-04 384 1 1 1.00 0.0243 0.0093
1DMSBBL0O04** | NGG-04 384 1 1 1.00 0.0243 0.0093
: €= 0.0191
D02 |94P-2 Emer Bearing Oil Pmp , SE-10E
250 Amp Breaker (ohms) , : : 0.0004 PEDB
(@Turbine Building) 1TMXNNKO028 NFE-24 180 1 3 1.04 0.0535 0.0200
"|O.L. Heater @ 50° C F71.98B . ' 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 resustance of the circuit path for this load
** All resistances are based on 50° C cable temperature due to cable entering Reactor Buuldmg
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Computed by: A. Barton
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125V DC Power Panel 71DC-B1

CABLE

Compt LOAD 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
3 |Gen. & Transf. Prim. Protect. FE-3CG
20 Amp Breaker (ohms) ; 0.0100 PEDB

(@Control Room) 1UPRNNCO062 | NFF-21 120 o1 2 1.00 1.8194 0.4367
1UPRNNCO036 | NFF-21 320 1 2 - 1.00 1.8194 1.1644

1UPRNNC037 | NGG-47 90 1 2 1.00 1.8194 0.3275

1UPRNNCO038 | NGG-47 97 1 2 1.00 1.8194 0.3530

1UPRNNCO039 | NGG-47 103 1 2 1.00 1.8194 0.3748

1UPRNNCO040 | NGG-47 105 -1 .2 1.00 1.8194 0.3821

1UPRNNCO041 NFF-21 105 1 2 1.00 1.8194 0.3821

1UPRNNCO045 | NFF-21 225 1 2 1.00 1.8194 0.8187

‘ : * 0.2605

TUPRNNCO042 | NFF-21 225 1 2 1.00 1.8194 0.8187

TUPRNNCO046 | NFF-21 225 | 2 1.00 1.8194 0.8187

* 0.4094

1UPRNNCO043 | NFF-21 725 1 2 1.00 1.8194 2.6382

1UPRNNCO047 | NFF-21 725 1 T2 1.00 1.8194 2.6382

* 1.3191

1UPRNNCO043 | NFF-21 725 1 2 1.00 1.8194 2.6382

1UPRNNCO047 | NFF-21 725 1 2 1.00 1.8194 2.6382

_ ‘ * 1.3191

1UPRNNCO044 | NFF-21 750 1 2 1.00 1.8194 2.7291

1UPRNNCO048 | NFF-21 750 1 2 1.00 1.8194 2.7201

- ‘ * 1.3646

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

. 1UPRNNCO032 | NFF-15 1241 1 12 1.04 1.1424 2.9489

1UPRNNCO034 { NFF-48 176 1 4 1.04 1.1424 0.4182

1UPRNNCO035 | NFF-48 245 1 4 1.04 1.1424 0.5822

* 0.2434

1UPRNNCO033 | NFF-48 240 1 4 1.04 1.1424 0.5703
’ ‘ ‘ I 11.5074

* Total resistance of the circuit path for this load
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125V DC Power Panel 71DC-B1

S —

Compt LOAD CABLE ~CAB CABLE | NO,OF | COND | Twisting R/1000' R tot Drawing
No. NUMBER MAkK LENGTH | CABLE | PER | Multiplier | (ohms) (ohms) ’
. . - NO. (feet) CABLE @40°C @40°C
7 |115kV Bus Diff & Bkr Failure Ty ' FE-3DL
40 Amp Breaker (ohms) v : 0.0040 PEDB
(@Relay Room) 1ZLCNNCO011 KNFF-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
11 [345kV Bkr 10042 Backup Trip : FE-3BS
40 Amp Breaker (ochms) : 0.0040 PEDB
(@Relay Room) 1YL2NNCO043 NFF-64 110 1 2 1.00 0.7182 0.1580
; 1YL2NNC020 NFF-15 1340 1 12 1.04 1.1424 3.1842
1YL2NNCO026 | NFF-15 375 1 12 1.04 1.1424 0.8911
1YL2NNCO031 NFF-15 335 1 12 1.04 1.1424 0.7960
1YL2NNCO035 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
1YL2NNCO021 NFF-18 1370 1 2 1.00 0.2845 0.7797
1YL2NNCO017 NFF-18 1340 1 2 1.00 0.2845 0.7626
1YLINNC121 NFY-28 40 1 12/ 1.04 1.8194 0.1514
| ¢ 1.7545
17 |71PCB-10052 345kV Bkr Trip Ckt ; FE-2AH
40 Amp Breaker (ohms) 0.0040 PEDB
(@Yard) 1YLINNCO024 NFF-18 101 1 2 1.00 0.2845 0.0575
‘ 1YLINNCO023 NFF-18 1150 . 1 2! 1.00 0.2845 0.6545
1YLINNCO021 NFF-09 | 1270 1 4 1.04 0.2845 0.7517
1YLINNCO77 NFF-48 80 1 4 1.04 1.1424 0.1901
Unscheduled NGG47 25 1 2 1.00 1.8194 0.0910
i ’ . 1.7487

* Total resistance of the circuit path for this load
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125V DC Power Panel 71DC-B1

-

CABLE CABLE

CABLE

Compt LOAD 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
18 |345kV Bkr 10052 Backup Trip ) FE-3BT
40 Amp Breaker (ohms) ‘ 0.0040 PEDB
(@Relay Room) 1YLINNCO025 | NFF-64 140 1 2 1.00 0.7182 0.2011
1YLINNCO039 NFF-15 1270 1 12 1.04 1.1424 3.0178
1YLINNCO042 NFF-15 310 1 12 1.04 1.1424 0.7366
1YLINNCO040 NFF-15 268 1 12 1.04 1.1424 0.6368
1YLINNCO041 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) 1YGINNCO08 | NFE-61 76 1 2 1.00 1.8194 0.2766
1YGINNCO007 | NFE-65 180 1 9 1.04 1.8194 0.6812
1YGINNCO004 | NFF-15 988 - 1 12 . 1.04 1.1424 2.3477
1YGINNCO009 NFF-15 240 1 12 1.04 1.1424 0.5703
1YGINNCO010 | NFF-15 172 1 12 1.04 1.1424 0.4087
1YGINNC020 | 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) 1YLINNCO001 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
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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 @40°C| @40°C
1 Feed 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
i *|  0.2647
RCIC Chanel B Relay Logics 1CICBBC700 | NFY-50 115 1 7 1.04 1.8194 | 0.4352
- ‘ *| 0.4352
ADS System Alt. Pwr Logic 1ADSBBC020 | NFF-21 70 1 2 1.00 1.8194 | 0.2547
' 1ADSBBCO005 | NFF-24 ] 100 1 5 1.04 1.8857 | 0.3922
: *| 0.6469
ADS System 6 SOV Load 1ADSBCC002** | NFF-21 60 1 2 1. 1.8857 | 0.2263 FE-3FV
(@Primary Cont.) 1ADSARCO006** | NFF-24 75 1 5 1.04 1.8857 | 0.2942
' 1ADSARCO081** | NFF-24 255 1 5 1.04 | 1.8857 1.0002
1ADSARCO070** | NGG-49 60 1 5 1.04 1.8857 | 0.2353
1ADSARC060** | NGG-49 60 1 5 1.04 1.8857 | 0.2353
1ADSARCO003** | 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-71El 1ADSBCC002** | 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
1ADSARCO081*% | NFF-24 255 1 5 1.04 1.8857 1.0002
1ADSARCO070** | NGG-49| - 60 1 5 1.04 1.8857 | 0.2353
1ADSARCO060** | 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 16 1 1 1.04 2.1508 | 0.0671
1ADSARCO021***| NFF-21 120 1 2 1.00 2.1508 | 0.5162
Unscheduled*** { NFF-21 10 - 1 2 1.00 2.1508 | 0.0430
L Y 41277
RHR Chanel B Logic 1RHRBBC711 | NFY-51 115 1 9 1.04 1.8194 | 0.4352 FE-3DF
; - *1 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 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 40°C| @40°C
2  [Syst & Back-Up Scram Intlk 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 (ochms) : o 0.010 PEDB
(@Relay Room) 1CSPBBC151 | NFF-21 65 2 1.00 1.8194 0.2365
1CSPBBC700 | NFY-521 110 12 104 | 1.8194 | 04163
| ) . ‘ : ' *l 0.6628
6 |Feedto 09-39 Panel FE-3FP
20 Amp Breaker (ohms) 0.0100 PEDB
Feed to 09-39 Panel 1HPIBBCO57** | NFF-21 65 1 2 1.00 1.8857 | 0.2451
_ b *| 0.2551
HPCI Relay Logic (Pnl 09-39) 1HPIBBCO061** | NFF-21 52 1} 2 1.00 1.8857 | 0.1961
' : *1 0.1961
23S0V-102 (@Reactor Building) 1HPIBBC170** | NGG-47| ' 340 2 1.00 1.8857 | 1.2823
' Unscheduled** | NGG-47 25 2 1.00 1.8857 | 0.0943
- ~ f *| 1.3766
9 |RFPT 31FPD-5B Trip and Reset FE-3FD
20 Amp Breaker (ohms) o o 0.0100 PEDB
' \ 1RFPBNC152 | NFF-21 120 1 2 1.00 1.8194 | 0.4367
' IRFPBNC157 | NFF-22 130 1. 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
31SOV-12B(@Turbine Bldg) | L +| 46765

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

.1
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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 @40°C| @40°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 23INV-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 (Pnl 09-39) 1HPIBBC112** | NFF-21 150 2 1.00 -| 1.8857 | 0.5757
(@Relay Room) - Unscheduled** | SIS-14 10 2 1.00 29930 | 0.0599
_ ‘ *| 0.6356
23S0V-53 & -54 1HPIBBC099** | NFF-21 735 1 2 1.00 1.8857 | 2.7720
(@Reactor Building) 1HPIBBC100** | 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) 1RWRBNKO43**| 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 @ 50° C ‘ - C8.67A 110.0286 | 0.0286
Fluid Drv Emer Lube Oil Pmp Mtr £ * *I 0.3885
Rx Recirc Pmp 02-184P-3B Cntr 1RWRBNKO043**| NFF-28 175 1 2 1.00 0.7444 | 0.2605
’ ' 1RWRBNCO035**{ NFF-26 60 1 9 1.04 1.8857 | 0.2353
o ' *I  0.5059
12 , |RWR MG Set B Exiter FId CB ' FE-3CL
20 Amp Breaker (ohms) - ' 0.0100 PEDB
(@MG Room) 1RWRBNC049**| NFF-28 | 165 1 2 1.00 0.7444 | 0.2457
Unscheduled** | SIS-14 10 2 1 1.00 |2.9930 | 0.0599
*I 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 @40°C| @40°C
13 |RWR MG Set A Exiter FIld CB : FE-3CL
20 Amp Breaker (ohms) ' , 0.0100 PEDB
(@MG Room) 1RWRBNCO050** | NFF-28 305 1 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) 1LKDBBCO001 - | 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 (ochms) : ‘ 0.0100 PEDB
(@Reactor Building) ' | 1IRBCBBC700** | NFE-55 116 M 2 | 100 1.8857 | 0.4375 ‘
» . » *| 0.4475
15S0V-130B 1RBCBBC708* | NGG-50| 279 1 7 1.04 1.8857 | 1.0943
(@Reactor Bldg) : 1RBCBBC709*+| NFE-55 81 1 2 1.00 1.8857 | 0.3055
. *| 1.3998 :
23 |27TMAP Monitoring Analysis Panel ' FE-3SG
. |20 Amp Breaker (ohms) . ‘ , ! - » 0.0100 PEDB
. |(@Relay Room) ' : 1HPIBBC146 | NGG-47| 120 1 2 1.00 0.7182 | 0.1724
: *] 0.1824
24 |71INV-1B 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
' *I 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

!
>
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Computed by: A. Barton
Checked by: S. Kim

125V DC Power panel 71DC-B3

Compf] LOAD CABLE CABLE| CABLE |NO. OF] COND | Twisting | R/1000'| Rtot | Drawing
No. NUMBER MARK |LENGTH|CABLE| PER | Multiplier | (ohms) | (ohms)
' NO. (feet) CABLE @40°C | @40°C
1 |ESW Lockout Matrix Ckt. 1ESWB04 ‘ ' FE-3F75
20 Amp Breaker (ohms) - 0.0100 PEDE
(@Relay Room) 1ESWBBC131**|NFF-21] 175 1 2 1.00 1.8857 | 0.6600
1ESWBBC134**|NFF-22| 526 1 3 1.04 1.8857 | 2.0631
1ESWBBC135**|NFF-21] 12 1 2 1.00 1.8857 | 0.0453
*| 2.7784
03 |94EHC H, & Stator Cooling Panel FE-2S
20 Amp Breaker (ohms) | . : 0.0100 | PEDB
1GSCNNCO001 {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) 1SGTBBCO10 |NFF-21] 185 1 2. 1 1.8194 | 0.6732
1SGTBBCO77 |NFE-63] 129 1 5 1.04 1.8194 | 0.4882
. : ' ' *1 1.1714
13 |38MOV-VB2 Cond Vac SE-10AY
20 Amp Breaker (ohms) : 0.0100 PEDB
|(@Turbine Building) 1VACBNKO022 |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 entermg Reactor Building




Entergy

125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP  Appendix 1
JAF-CALC-ELEC-02610 Rev. 2

Page 13 of 40
Computed by: A. Barton

Checked by: S. Kim

125V DC Power panel 71DC-B3

R tot

Compf] LOAD CABLE CABLE| CABLE |[NO. OF| COND | Twisting | R/1000' Drawing
No. NUMBER MARK | LENGTH|CABLE| PER | Multiplier | (ohms) | (ohms)
‘NO. (feet) CABLE @40°C| @40°C .
17 |71HO02 4160V SWGR Bus 10200 ‘ SE-8D
- |40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) -1THONBNKO0O1 |[NFF-31] 420 1 , 2 1.00 0.4517 | 0.3794
. ! *I 0.3834
18 |71HO04 4160V SWGR Bus 10400 SE-8X
40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1HONDNKOO1 [NFF-33] 480 | 1 -2 1.00 0.2845 | 0.2732
' *1 0.2772
19 |71L34 600V SWGR Bus 13400 SE-9CE
: 40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) ' 1L3NBNKO02 |NFF-28| 454 1 2 1.00 0.7182 | 0.6522
. ) ' ' *| 0.6562 |
22 |Annunciator Panel FE-7B
40 Amp Breaker (ohms) _ 0.0040 PEDB
(@Relay Room) 1ANNNNC499 |NFF-31] 260 1 2 1.00 0.4517 | 0.2349
- B +| 0.2389
24 |Interposing Relay Cab 09IR-1 FE-7F
- |40 Amp Breaker (ohms) ' 0.0040 | PEDB
(@Relay Room) 1ANNNNC498 |NFF-31f 270 1 2 1.00 0.4517 | 0.2439
*| 0.2479

* Total resistance of the circuit path for this load
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' Computed by: A. Barton
o Checked by: S. Kim
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)
o _ NO. (feet) CABLE @40°C @40°C
~ 2 |93FPBD EDG B&D Para Cont Pni FE-14B
20 Amp Breaker (ohms) 0.0100 PEDB
(@EDG Building) 1EDGBBKO001 | NFF-21 20 1 2 1.00 1.8194 0.3275
: ' *I  0.3375
TBRX1 or VSRX1 1EDGBBC068 | NFF-22 140 1 3 1.04 1.8194 0.5298
TBRX2 or VSRX2 1EDGDBC068 | NFF-22 135 1 3 1.04 1.8194 0.5109
TD8M 1EDGBBC029 | NFF-24.] 65 1 5 1.04 1.8194 0.2460
7 |71L26 600V SWGR Bus SE-9CE
40 Amp Breaker (ohms) 0.0040 PEDB
(@Electric Bay) 1L2EBBK004 | NGG-14 315 1 3 1.04 0.7182 0.3529
*I  0.3569
8 |71H06 4160V SWGR Bus SE-8AU
40 Amp Breaker (ohms) 0.0040 PEDB
(@EDG Building) . 1HOEBBKO001 | NFF-33 65 1 2 1.00 0.2845 0.0370
: ' *I  0.0410
11 .|Panel 93ECP-B ‘ FE-14B
100 Amp Breaker (ohms) 0.0010 PEDB
(@EDG Building) 1EDGBBK036**| NFF-28 137 1 2 1.00 0.7182 0.1968 :
93ECP-B Emergencz Diesel Generator Eng ne Control Panel Loads Cables: I  0.1978
1EDGBBC186 | NGG-51 225 1 9 1.04 1.8194 0.8515
1EDGBBC185 | -NGG-51 175 1 9 1.04 1.8194 0.6623
, 1EDGBBCO016 | NFF-25 906 1 7 1.04 1.8194 3.4287
, 1EDGBBC024 | NFF-21 142 1 2 1.00 1.8194 0.5167
1EDGBBC040 | NFF-21 50 1 2: 1.00 1.8194 0.1819
- **+*  5.4591
FFR 1EDGBBC019 | 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
- SQV-2B Unscheduled SiIS-14 25 1 2 1.00 2.8878 0.1444
ESS-B Unscheduled SI1S-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

** Artiinl rahlo lannth wae varifirad by walledAun
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Computed by: A. Barton
Checked by: S. Kim

125V DC Power Panel 71DC-B4

—CABLE

CABLE

Compt LOAD CABLE NO.OF | COND [ Twisting | R/ 1000’ R tot Drawing
" No. - NUMBER ‘MARK | LENGTH| CABLE | PER. |Multiplierj (ohms) (ohms)
, ' _ : NO. (feet) CABLE @40°C @40° C _
11" 93EGP-B Emer Diesel Gen Cont. Pnl. (QEDG Building) FE-14B
(Cont'd] 93EDG-B Field Flash 1EDGBBKO044 | NFF-30 80 2 1 1.00 0.1788 0.0286
: ‘ *|  0.0296
93EDG- B Field Flash Limiting Resistor 2.5000
Rectifier Asembly Silicon Rectifier CR56 (P/N 1N3296) 0.0055
1EDGBBL008 | NFF-34 120 2 1 1.00 0.0886 0.0213 :
Field Flash Resistance ' 0.4910 1.12-23
- . 4 *|  3.0474
93P/S-B 1EDGBBC064 | NFF-21 165 1 2 1.00 1.8194 0.5640
- 12  |Panel 93ECP-D FE-14D
100 Amp Breaker (ohms) z 0.0010 PEDB
(@EDG Building) 1EDGDBK040**| NFF-28 103 1 2 1.00 0.7182 0.1480
93EGP-D Emer Diesel Gen Cont. Pnlj (@EDG Building) *  0.1490
K1 1EDGDBC183 | NGG-51 235 1 9 1.04 1.8194 0.8893
1EDGDBC184 | 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
L. *|  6.0668
FFR 1EDGDBCO019 | NFF-21 132 1 2 1.00 1.8194 0.4803
SOV-1D 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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Computed by: A. Barton

Checked by: S. Kim
125V DC Power Panel 71DC-B4 _ - __ _ _
Compt LOAD CABLE CABLE | CABLE | NO.OF CONTDT Twisting | R/1000' R tot Drawing
No. NUMBER MARK |LENGTH| CABLE | PER |Multiplier] (ohms) (ohms)
_ - NO. (feet) CABLE 40°C @40°C _
12 |93EGP-D Emer Diesel Gen Cont. Pnl. (@EDG Building) FE-14D
(Contd 93EDG-D Field Flash 1EDGDBK044 | 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 (P/N 1N3296) 0.0055
1EDGDBL0O08 | NFF-34 114 2 1 1.00 0.0886 0.0202
Field Flash Resistance 0.4910 1.12-23
: * 3.0356
93P/S-D 1EDGDBCO064 | NFF-21 122 1 2 1.00 1.8194 0.4439

* Total resistance of the circuit path for this load
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Computed by: A. Barton
Checked by: S.Kim

125V DC Power Panel 71DC-B5

CABLE COND

Compt LOAD CABLE | CABLE | NO.OF Twisting | R/1000' R tot Drawing
No. NUMBER MARK | LENGTH | CABLE PER Multiplier | (ohms) (ohms)
- ‘ NO. (feet) CABLE @40°C | @40°C
01 [Feedwater Inverter 06INV-1B ‘ ' ' FE-3CT
20 Amp Breaker (ohms) : . ] 0.0100 PEDB
(@Control Room) 1FWCNNCO009| NFE-21 300 1 2 1.00 0.1780 0.1068
‘ , : ‘ *1 0.1168 :
04 |09ARI-1B Alt. Rod Insertion. FE-3EAA
- {20 Amp Breaker (ohms) ‘ 0.0100 PEDB
(@Control Room) 1ARIBBCO01 | NGG-47 125 1 2 +1.00 1.8194 0.4549
1RWRBNC701| NGG-49 35 ' 5 1.04 1.8194 0.1325
1RWRANC702| NGG-47 | 215 1 2 1.00 1.8194 | 0.7824
*| 1.3797
20 |71L14 600V SWGR Bus 11400 SE-9WZ:
40 Amp Breaker (ochms) 0.0040 PEDB
(@Reactor Building) 1L1INBNKO0O1**| NFF-28 570 1 2 1.00 0.7444 0.8486
~ - *| 0.8526
22 |71L24 600V SWGR Bus 12400 ~ SE-9WZ
|40 Amp Breaker (ohms) ‘ 0.0040 PEDB
(@Turbine Building) 1L2NBNKO001 | NFF-28°| 385 1 2 1.00 0.7182 0.5531 |
' ' *|  0.5571
24  |71L44 600V SWGR Bus 14400 SE-aWZ
40 Amp Breaker (ohms) : : 0.0040 PEDB
(@Turbine Building) 1LANBNKOO1 | 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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Computed by: A. Bartor
Checked by: S. Kim

125V DC 71BMCC-2 React Bldg MCC

—CABLE

Compt LOAD 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 |~
OA2 |23MOV-14 SE-10AF
70 Amp Breaker (ohms) : 0.0040 PEDB
Armature (A1) 1HPIBBK037 | 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) 1HPIBBK037 | NFE-22 920 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 @ 55° C K21.3B f 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
1HPIBBC002 | NFF-24 15 1 5 1.04 1.8857 0.0588
1HPIBBCO03 | NFE-64| 625 -1 7 1.04 1.8857 2.4514
‘ 1HPIBBC004 | 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 (A1) 1HPIBBK010 | NFF-21 260 1 2 1.00 1.8857 0.4903
1HPIBBK039 | NFF-31 250 1, 2 1.00 0.4681 0.1170
Armature (A2) 1HPIBBK010 | NFF-21 260 1 2 1.00 1.8857 0.4903
; 1HPIBBK039 | NFF-31 250 1 2 1.00 0.4681 0.1170
Series (S1) 1HPIBBKO11 | NFF-21 260 1 2 1.00 1.8857 0.4903
: 1HPIBBK040 | NFF-31 250 1 2 1.00 - 0.4681 0.1170
Series (S2) 1HPIBBKO011 | 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 PEDB
Total Res. 0.4522

* Total resistance of {he circuit path for this load
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Computed by: A. Barton
Checked by: S. Kim

125V DC 71BMCC-+4 React Bidg MCC

CABLE

Compt LOAD 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 | @s0°C
OB1 |23MOV-25 A ’ SE-10AN
30 Amp Breaker (ohms) 0.0060 PEDB
Armature (A1) 1HPIBBK025 NFF-21 150 1 2 1.00 1.8857 0.2829
Armature (A1) 1HPIBBK049 NFF-33 150 1 2 1.00 0.2949 0.0442
Armature (A2) 1HPIBBK025 NFF-21 150 1 2 1.00 1.8857 0.2829
Armature (A2) 1HPIBBK049 NFF-33 150 1 2 1.00 0.2949 0.0442
Series (S1) 1HPIBBK026 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S1) 1HPIBBKO50 NFF-33 150 1 2 1.00 0.2949 0.0442
Series (S2) 1HPIBBK026 NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) 1HPIBBKO50 NFF-33 150 1 2 1.00 0.2949 0.0442
O.L. Heater @ 55° C K42.5B o 0.0023 0.0023 PEDB
Total Res. ; 0.1613
23MOV-25 Control (Open)
30 Amp Breaker (ohms) : ' 0.0060
' 1HPIBBC029 | NFE-64 150 1 7 1.04 1.8857 0.5883
1HPIBBCO30 | NFF-24 15 1 5 1.04 1.8857 0.0588
,1HPIBéC716 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
1HPIBBC031 NFF-26 511 1 9 1.04 1.8857 2.0043
1HPIBBC032 | NFF-24 145 1 5 1.04 1.8857 0.5687
1HPIBBC104 | NFF-21 650 1 2 1.00 1.8857 2.4514
' ; Unscheduled | SIS-14 7 1 2 1.00 1.8194 0.0255
Total Res. ‘ 6.4836
123MOV-25 Control (Close)
|30 Amp Breaker (chms) 0.0060
1HPIBBC029 | NFE-64 150 1 7 1.04 1.8857 0.5883
1HPIBBC030 NFF-24 15 1 5 1.04 1.8857 0.0588
1HPIBBC716 | 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
1HPIBBC042 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. : 1.9231

* Total resistance‘ of the circuit nath for this load
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Computed by: A. Barton
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125V DC 71BMCC-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 @50°C | @50°C
0oB2 [12MOV-18 SE-10R
25 Amp Breaker (ohms) 0.0080 PEDB
Armature (A1) 1PCIBBK029 | NFE-25 227 1 3 1.04 0.0389 0.0092
Armature (A2) 1PCIBBKO28 | NFE-25 227 1 3 1.04 0.0389 0.0092
Series (S1) 1PCIBBK029 | 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 @ 55° C : L19.98 ' 0.0065 0.0065 PEDB
Total Res. *| 0.1270
12MOV-18 Control (Close)
15 Amp Breaker (ohms) 0.0100
1PCIBBC005 | NFE-64 775 1 7 1.04 1.8857 3.0398
1PCIBBC305 | NGG-47 7 1 2 1.00 1.8857 0.0264
1PCIBBCO06 | NFF-24 10 1 5 1.04 1.8857 0.0392
1PCIBBC260 | NGG-51 298 1 9 1.04 1.8857 1.1688
1PCIBBC261 | NGG-51 130 1 9 1.04 1.8857 0.5099
1PCIBBCO07 | NFF-26 636 1 9 1.04 1.8857 2.4946
1PCIBBC0O08 | NFF-26 110 1 9 1.04 1.8857 0.4314
Total Res. *| 7.7201
OC1 |23MOV-57 SE-10AP
15 Amp Breaker (ohms) 0.0100 PEDB
Armature (A1) 1HPIBBKO51 NFE-05 260 1 2 1.00 1.1840 0.3079
Ammature (A2) 1HPIBBKO51 NFE-05 260 1 2 1.00 1.1840 0.3079
Series (S1) 1HPIBBK028 | NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S1) 1HPIBBK029 | NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) 1HPIBBK028 | NFF-21 150 1 2 1.00 1.8857 0.2829
Series (S2) 1HPIBBK029 | NFF-21 150 1 2 1.00 1.8857 0.2829
O.L. Heater @ 55° C : K23.6B _ 0.0060 0.0060 PEDB
Total Res. *t 0.9146

* Total resistance of the circuit path for this load
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125V DC 71BMCC-4 React Bldg MCC (Cont'd)

Compt LOAD CABLE CABLE CABLE { NO.OF | COND | Twisting | R/1000' Rtot | Drawing
No. NUMBER MARK LENGTH CABLE | PER |Multiplier| (ohms) (ohms)
NO. (feet) : CABLE @50°C | @50°C
OC1 |23MOV-57 Control (Open) : SE-10AP
(Cont'd)|15 Amp Breaker (ohms) , ‘ 0.0100 PEDB
1HPIBBCO33 | NFF-25 150 1 7 1.04 1.8857 0.5883
1HPIBBC034 | NFF-24 30 1 5 1.04 1.8857 0.1177
1HPIBBCO035 | NFF-25 675 1 7 1.04 1.8857 2.6475
1HPIBBC036 | NFF-24 145 1 5 1.04 1.8857 0.5687
*| 3.9323
23MOV-57 Control (Close)
15 Amp Breaker (ohms) - ‘ 0.0100 PEDB
1HPIBBCO33 | NFF-25 150 1 7 1.04 1.8857 0.5883 -
1HPIBBCO34 | NFF-24 30 1 5 1.04 1.8857 0.1177
1HPIBBC035 | NFF-25 675 1 7 1.04 1.8857 2.6475
1HPIBBC036 | NFF-24 145 1 5 1.04 1.8857 0.5687
: . *] 3.9323 '
0C2 |23MOV-58 : ~ SE-10AQ
' 15 Amp Breaker (ohms) : o 0.0100 PEDB
Armature (A1) 1HPIBBK052 | NFF-31 110 1 2 1.00 0.4681 0.0515
Armature (A2) 1HPIBBK052 | NFF-31 110 1 2 1.00 0.4681 0.0515
. Series (S1) : 1HPIBBKO031 NFF-21 240 1 2 1.00 1.8857 0.4526
! Series (S1) -1HPIBBK032 | NFF-21 240 " 2 1.00 1.8857 0.4526
Series (S2) o 1HPIBBK031 NFF-21 240 1 2 1.00 1.8857 0.4526
Series (S2) ' 1HPIBBKO32 | NFF-21 | 240 1 2 1.00 1.8857 | 0.4526
-|O.L. Heater @ 55° C K6.42A 0.0643 0.0643 PEDB
‘| Total Res. ‘ *| 0.6299

* Total resistance of the circuit path for this load
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: Computed by: A. Barton
Checked by: 8. Kim

125V DC 74BMCC-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 @50°C | @50°C
0C2 |23MOV-58 Control (Open)
(Cont'd)|15 Amp Breaker (ohms) ' 0.0100 PEDB
S ‘ 1HPIBBC037 | NFE-64 240 1 7 1.04 1.8857 | 0.9413
1HPIBBC038 | NFF-24 20 1 5 1.04 1.8857 | 0.0784
1HPIBBC039 | NFF-26 665 1 9 1.04 1.8857 | 2.6083
- 1HPIBBC040 | NFF-24 145 1 5 1.04 1.8857 | 0.5687
: | *| 4.2068
23MOV-58 Control (Close) . :
15 Amp Breaker (ohms) ' 0.0100 PEDB
1HPIBBC0O37 | NFE-64 240 1 7 1.04 1.8857 | 0.9413
1HPIBBCO38 | NFF-24 20 1 5 1.04 1.8857 | 0.0784
1HPIBBCO39 | NFF-26 665 1 9 1.04 1.8857 | 2.6083
1HPIBBC040 | NFF-24 145 B 5 1.04 1.8857 | 0.5687
« , . ‘ *| 4.2068
OE1 [27MOV-122 : SE-9AAH
40 Amp Breaker (ohms) ’ ; 0.0040 PEDB
Armature (A1) 1PCPBBK066 | NFE-13 365 1 3 1.04 | 0.2949 | 0.1119
Armature (A1) 1PCPBBK071 | NFE-09 17 1 3 1.04 0.7444 | 0.0132.
Armature (A2) 1PCPBBK066 | NFE-13 | = 365 1 3 1.04 | 02949 | 0.1119
Armature (A2) ' 1PCPBBK071 | NFE-09 17 . 3 1.04 0.7444 | 0.0132
Series (S1) 1PCPBBK065 | NFE-13 365 1 3 1.04 0.2949 | 0.1119
| Series (S1) ' 1PCPBBKO70 | NFE-09 | 17 1 3 1.04 | 07444 | 0.0132
| Series (S2) 1PCPBBK065 | NFE-13 365 1 3 1.04 | 02949 | 0.1119
Series (S2) ' 1PCPBBK070 | NFE-09 17 . 3 1.04 | 07444 | 00132
O.L. Heater @ 55° C : C22.88 - , 0.0057 | 0.0057 | PEDB
Total Res. | . ! | 05102

* Total resistance of the circuit path for this load
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Computed by: A. Barton

Checked by: S.Kim

125V DC 71BMCC-4 React Bldg MCC (Cont'd)

COND

Compt LOAD CABLE; CABLE CABLE NO. OF Twisting | R/1000' R tot Drawing
No. NUMBER MARK | LENGTH | CABLE | PER |Multiplier| (ohms) (ohms) -
» , NO. (feet) CABLE @50°C | @50°C
OE1 [27MOV-122 Control (Open) SE-9AAH
(Cont'd)| 40 Amp Breaker (ohms) o _ 7 0.0040 PEDB
' 1PCPBBC065 | NFE-64 380 1 7 1.04 1.8857 1.4905
1PCPBBC103 | NFE-63 25 1 5 1.04 1.8857 0.0981
1PCPBBC102 | 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
1PCPBBC065 | NFE-64 380 1 7 1.04 1.8857 1.4905
1PCPBBC103 | NFE-63 25 1 5 1.04 1.8857 0.0981
1PCPBBC102 | NFE-66 400 1 12 1.04 1.8857 1.56689
. {Total Res. ' 3.1614
OE2 ]23P-150 : SE-10AT
‘ 100 Amp Breaker (chms) ‘ v - . 0.0010 PEDB
o | 1HPIBBKO34 | NFF-32 160 1 4(1sp) | 1.04 | 0.4681 | 0.1558 .
O.L. Heater @ 55° C F65.88 0.0174 0.0174 PEDB
Total Res. . 0.1742 ‘
23P-150 Control SE-10AT
100 Amp Breaker (ochms) ¢ > 0.0010 PEDB
. 1HPIBBC044 | NFF-24 530 1 5 1.04 1.8857 2.0788
1HPIBBC045 | NFF-21 145 1 2 1.00 1.8857 0.5469
1HPIBBC046 NFF-21 600 1 2 1.00 1.8857 2.2628
Total Res. ' ' 4,8895

*

Total resistance of the circuit path for this load
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Computed by: A. Barton
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125V DC 71BMCC-6 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 50°C | @50°C
OA1 |23MOV-16 : SE-10AG
70 Amp Breaker (ohms) 0.0040 PEDB
Armature (A1) 1HPIBBK038 NFE-25 227 1 3 1.04 0.0389| 0.0092
Armature (A2) 1HPIBBK038 NFE-25 227 1 3 1.04 0.0389 | 0.0092
Series (S1) 1HPIBBK038 NFE-25 227 "1 3 1.04 0.0389 | 0.0092
Series (S2) 1HPIBBK008 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 1 0.0298
O.L. Heater @ 55° C K21.3B ‘ 0.0072 | 0.0072 PEDB
Total Res. *| 0.0826
23MOV-16 Control (Open)
70 Amp Breaker (ohms) 0.0040 PEDB
, 1HPIBBC005 NFE-64 200 1 7 1.04 1.8857 0.7845 '
1HPIBBC164 NGG-51| 245 1 9 1.04 1.8857 0.9610
1HPIBBC165 NGG-51 245 1 9 1.04 1.8857 0.9610
1HPIBBC007 NFF-26 388 1 9 1.04 1.8857 1.5218
1HPIBBC008 NFF-24 145 1 5 1.04 1.8857 0.5687
1HPIBBC006 NFF-24 175 1 5 1.04 1.8857 0.6864
1HPIBBC715 NGG-47 166 1 2 1.00 1.8857 0.6261
Total Res. (e : *  6.1134
23MOV-16 Control (Close)
70 Amp Breaker (ohms) Sl 0.0040 PEDB
1HPIBBC166 = | NGG-48 260 1 3 1.04 1.8857 0.5099
1HPIBBCO005 NFE-64 200 1 7 1.04 1.8857 0.7845
1HPIBBC164 NGG-51 245 1 9 1.04 1.8857 0.9610
1HPIBBC165 NGG-51 245 1 9 1.04 1.8857 0.9610
) 1HPIBBC007 NFF-26 388 1 -9 1.04 1.8857 1.5218
1HPIBBC008 NFF-24 145 -1 5 1.04 1.8857 0.5687
1HPIBBCO006 NFF-24 175 11 5 1.04 1.8857 0.6864
: 1HPIBBC715 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 71BMCC-6 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 @50°C | @50°C
OA2 |[23MOV-19 : ‘ ‘ ~ . SE-10AJ
125 Amp Breaker (ohms) : : 0.0010 PEDB
Armature (A1) 1HPIBBK041 NFE-25 120 1 -3 1.04 0.0389 0.0049
Armature (A2) 1HPIBBK041 NFE-25 120 1 3 1.04 0.0389 0.0049
Series (S1) 1HPIBBK041 NFE-25 120 1 -3 1.04 0.0389 0.0049
Series (S2) 1HPIBBK042 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 @ 55° C (2 in paraliel) F43.0B 0.0174 0.0174 PEDB
Total Res. *| 0.0656
23MOV-19 Control (Open)
125 Amp Breaker (ohms) 0.0010 PEDB
o 1HPIBBC130 NFE-64 110 1 7 1.04 1.8857 04314
1HPIBBC014 NFF-24 15 1 5 1.04 1.8857 0.0588
1HPIBBC015 NFE-64 | . 700 1 7 1.04 1.8857 2.7456
‘ : 1HPIBBC016 NFF-21 145 1 2 1.00 1.8857 0.5469
Total Res. . ' *| 3.7837
23MOV-19 Control (Close) '
125 Amp Breaker (ochms) . . 0.0010 PEDB
1HPIBBC130 NFE-64 110 1 7 1.04 1.8857 0.4314
1HPIBBCO014 NFF-24 15 1 5 1.04 1.8857 0.0588
1HPIBBCO015 NFE-64 | 700 1 7 1.04 1.8857 2.7456
T 1HPIBBC121 NFF-21 140 1 2 1.00 1.8857 0.5280
Total Res. *l  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/000' R tot Drawing
LD. Description NUMBER MARK | LENGTH | CABLE PER | Multiplier| (ohms) (ohms)
NO. (feet) CABLE @40°C | @40°C
4kV Bkr 71-10202  |Norm. supply from 4kV Transf 71T-4X 1HONBNCO002 | NFF-27 440 1 12 1.04 1.8194 | 1.6651 SE-8D
(Trip) 1HONBNCO003 | 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  |Reac Recirc PP 02-2P-1B (Trip) 1RWRBNC082*| NFE-62 430 1 3 1.04 1.8857 | 1.6866 SE-8F
(For LOCA) 1RWRBNC703*1 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 M 1.00 29930 | 0.0599
*I 2.3407
React Recirc Pmp 02-2P-1B (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 71T-2X 1HONBNCO012 | NFF-27 495 1 12 1.04 18194 | 1.8733 SE-8E
(Txip) 1HONBNCO013 | NFF-24 118 1 5 1.04 1.8194 | 0.4466
1THONBNCO018 | NFF-21 55 1 5 1.00 1.8184 | 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
*| 26213
Ckt. IHONBO3 4kV Bus 10200 UV. 1HONBNCO06 | NFF-24 495 1 5 1.04 1.8194 | 1.8733 SE-8D
Unscheduled S18-8 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 50° C cable temperature due to cable entering Reactor Building
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Checked by: S. Kim

125V DC Power Panel 71H04

LOAD LOAD CABLE CABLE | CIRCUIT | NO.OF| COND | Twisting| R/1000' R tot Drawing
i.D Description NUMBER MARK | LENGTH | CABLE PER |Multiplierf (ohms) (ohms)
- NO. (feet) CABLE | @40°C | @40°C

4kV Bkr 71-10402 |Norm Supply from 4kV "Transf 1HONDNCO002| NFF-27| 536 1 12 1.04 1.8194 2.0284 SE-8Q
71T-4Y 1HONDNCO003| 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
*| 26171

4kV Bkr 71-10404 {To 4kV Emerg Bus 10600 (Trip) | 1THONDNC013| NFF-24 | 312 1 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)l THONDNC012| NFF-27 | 480 1 12 1.04 1.8194 1.8165
1HONDNCO013] 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 | ' 1.00 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-ICNDBO02 UV Aux Relay | 1CNDBNC002| NFF-27 | 480 1 12 1.04 1.8194 1.8165
' Unscheduled | SIS-8 10 2 1 1.00 0.7182 0.0144
Unscheduled | S1S-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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Computed by: A. Barton
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125V DC Power Panel 71H04(cont'd)

LOAD LOAD CABLE CABLE | CIRCUIT [NO.OF| COND [ Twisting] R/1000’ R tot Drawing
I1.D Description NUMBER MARK | LENGTH | CABLE PER {Multiplier] (ohms) (ohms)
NO. (feet) CABLE @40°C | @40°C
4kV Bkr 71-10412 |Res. Supply from 4kV Transf 71T{ THONDNCO022| NFF-27 | 490 1 12 1.04 1.8194 1.8544 SE-8R

(Trip) 1HONDNCO023| NFF-24 | 120 1 5 1.04 | 1.8194 0.4541
1HONDNCO037| 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 71T tTHONDNC022| NFF-27 | 490 1 12 1.04 1.8194 1.8544

(Close) 1HONDNCO023| NFF-24 120 1 5 1.04 1.8194 0.4541
1HONDNCO039| NFF-24 150 1 5 1.04 1.8194 0.5677

Unscheduled | SIS-12 10 4 1 1.04 1.8194 0.0378

1HONDNC038| NFF-21 425 1 2 1.00 1.8194 1.5465

Unscheduled | SIS-8 10 2 1 1.00 0.7182 0.0144

Unscheduled | S1S-14 35 2 1 1.00 2.8878 0.2021

46770

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-1B (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-1SWSB01 UV Aux Relay |1SWSBNC002| 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

1.9276

* Total resistance of the circuit path for this load
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Computed by: A. Barton

Checked by: S.Kim
125V DC Power Panel 71H04(cont'd) . -
LOAD LOAD CABLE CABLE | CIRCUIT | NO.OF| COND | Twisting| R/1000' R tot Drawing
1.D Description NUMBER MARK | LENGTH | CABLE| PER |Multiplier| (ohms) (ohms)
' NO. (feet) CABLE @40°C | @40°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
*1 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
*1  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 1 100 | 2.8878 0.0924
*|  0.1010
|86U-1CNDBO01 UV Aux Relay |1CNDBNCO012| NFF-27 | 490 1 12 1.04 1.8194 1.8544
Unscheduled | SIS-8 6 2 1.00 0.7182 0.0086
Unscheduled | SIS-14 16 2 1.00 2.8878 0.0924
*  1.9554
4kV Bkr 71-10460 |TB Clsd Loop Clg 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-1TBCB01 UV Aux Relay | 1TBCBNC002 | NFF-27| 485 1 12 1.04 1.8194 1.8354
Unscheduled | SIS-8 8 2 o1 1.00 0.7182 0.0115
Unscheduled | SIS-14 14 2 1 1.00 2.8878 0.0809
*|  1.9278
Ckt. IHONDO3 |4 kV Bus 10400 UV 1HONDNCO008| NFF-24 | 480 1 1.04 1.8194 1.8165 SE-8AE
Unscheduled | SIS-8 12 2 1.00 0.7182 0.0172
Unscheduled | SIS-14 16 2 1.00 2.8878 0.0924
*1.9262

* Total resistance of the circuit path for this load

. .
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' Computed by: A. Barton
Checked by: 8. Kim
- 125V DC Power Panel 71H06 _ _ g L ‘
LOAD LOAD CABLE CABLE [ CIRCUIT [NO.OF| COND | Twisting | R/1000' R tot Drawing
1.0 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
1EDGBBCO11| 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
K10-1EDGB001 EDG B 1EDGBBCO012| NFF-27 110 1 12 1.04 1.8194 0.4163
Failure Trip Relay 1EDGBBCO030 | 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 1EDGBBC012 | NFF-27 110 1 12 1.04 1.8194 0.2081
1EDGBBC030| 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 K8-1EDGB02 EDGB & D 1EDGBBC039| 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
1EDGBBCO036 | NFF-26 800 1 9 1.04 1.8194 3.0275
1EDGBBC183 | NGG-50 116 1 7 1.04 1.8194 0.4390
1EDGBBCO039| NFF-26 68 1 9 1.04 1.8194 0.2573
1EDGBBCO037 | NFF-24 156 1 5 1.04 1.8194 0.5904
1EDGBBC038| NFF-24 104 1 5 104 | 18194 0.3936
Unscheduled | SIS-8 14 2 M1 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° Rtot | Drawing
.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-1IEDGBO2EDGB &D | 1EDGBBC202 | 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
. *| 15679
K9-1EDGB02 EDGB & D 1EDGBBCO037 | NFF-24 156 1 15 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 o1 1.00 0.7182 0.0201
Unscheduled | SIS-14 5 2 b1 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  JRHR SWP 10P-1D Close 1RHRDBCO002 | NFF-26 | 800 1 9 1.04 1.8194 3.0275 SE-8AX
‘ Unscheduled | SIS-8 22 2 1 1.00 07182 | 0.0316
Unscheduled | SIS-14 1 2 1 1.00 2.8878 0.0635
*| 31227
71-10610 Brk Charging Motor Unscheguled 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 10P-1D SOV 10SOV-101l] 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 71H06(Cont'd)

CIRCUIT

LOAD "LOAD CABLE CABLE NO.OF[ COND | Twisting | R/1000° R tot Drawing
1D Description NUMBER | MARK | LENGTH|CABLE{ PER | Muttiplier | (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
o 1EDGDBC181 | NGG-51 | 105 1 9 1.04 1.8194 0.3974
1EDGDBCO11 | NFF-27 | 735 1 12 1.04 1.8194 2.7815
1EDGDBCO12| NFF-27 | 60 1 12 1.04 1.8194 0.2271
1EDGDBC168| NFE63 | 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
K10-1EDGD001 EDG D 1EDGDBCO12| NFF-27 | 60 1 12 1.04 1.8194 0.2271 SE-8AS
Failure Trip Relay 1EDGDBCO030 | 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 1EDGDBC012| NFF-27 | 110 1 12 1.04 1.8194 0.2081
1EDGDBCO030 | NFF-24 | 137 1 5 1.04 1.8194 0.2592
1EDGDBC168 | 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
» : e 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 1HOEBBCO002 | NFF-27 | 742 1 12 1.04 1.8194 2.8080
1HOEBBC020 | NGG-50 | 116 1 7 1.04 1.8194 0.4390
1HOEBBC022 | NGG-50 | 116 1 7 1.04 1.8194 0.4390
1HOEBBC003 | 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 | SIS8 | - 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 71 HOS(Cont'di

LOAD

LOAD CABLE CABLE [ CIRCUIT [NO.OF|. COND | Twisting | R/1000' R tot Drawing
1.D Description NUMBER MARK | LENGTH | CABLE PER | Multiplier | (ohms) (ohms)
: ‘ NO. (feel) _CABLE @40°C | @40°C
4kV Bkr 71-10620 RHR SWP 10P-1B Close 1RHRBBC002| NFF-26 800 1 9 1.04 1.8194 3.0275 SE-BAP
1RHRBBC279 | 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 ‘ : *| 35588
~|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 10P-1B SOV 10SOV-101 1RHRBBC217 | 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 1 1.00 2.8878 0.0635 '
: *  1.0929
4kV Bkr 71-10630 Core Spray Pump 14P-1B 1CSPBBC145{ NFE-63 155 1 5 1.04 1.8194 0.5866 SE-8AV
' Close 1CSPBBC002 | 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 10P-3D Close 1RHRDBC354 | 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
1RHRDECO012 | 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
' ' i | 43286 | |
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 |
‘ *|  0.0404

* 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 | Twisfing | R/1000' Rtot Drawing
1D Description NUMBER MARK | LENGTH| CABLE| PER Multiplier | (ohms) (ohms)
NO. (feet) CABLE @40°C @40°C
4kV Bkr 71-10650 RHR Pump 10P-3C Close 1RHRBBCOQ12| NFF-27 810 1 12 1.04 1.8194 3.0654 SE-8AZ

1RHRBBCO14 | NFF-24 165 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

*|  0.0404

RHR Pump 10P-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. IHOEBO3 Emergency Bus 10600 1EDGBBC201 | NGG-50 115 1 7 1.04 1.8194 0.4352 |SE-BAT

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 0.1165

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
I.D Description NUMBER MARK | LENGTH | CABLE PER | Multiplier] (ohms) (ohms)
’ NO. (feet) CABLE @50°C @50°C

600V Bkr 71-11416 [RB Clg PP 15P-2B 1RBCBNC105 NFF-26 510 1 .9 1.04 4.8857 | 2.0004 SE-9H

(@Reactor Building) |Relay 52X Energize - 1RBCBNC108 NFF-21 405 1 C2 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
_ *1 3.5951
“|Bkr 71-11416 Closing Unscheduled SIS-8 5 2 1.00 0.7444 | 0.0074 1.42-164 -

- |Coil 52CC Unscheduled SIs-14 10 2 1.00 2.9930 | 0.0599
*} 0.0673
RB Clg PP 15P-2B Close *I 0.0661

600V Bkr 71-11418 |RB Vent Supply Fan 66FN-5B 1RNVBNC105 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 1.00 2.9930 | 0.0599
*| 0.6556

600V Bkr 71-11420 |RB Vent Return Fan 66FN-12B 1RNVBNC194 NFE-64 150 1 7 1.04 1.8857 | 0.5883 SE-SK

(@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 71L24

LOAD LOAD CABLE CABLE | CIRCUIT{ NO.OF | COND | Twisting} R/1000' | R tot Drawing
1D Description NUMBER MARK LENGTH| CABLE | PER | Muiltiplier] (ohms) | (ohms)
v ' ‘ NO. (feet) . CABLE @40°C | @40°C
600V Bkr 71-12418 Wir Heating Pmp 87P-23B | 1ANVNNC169| 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
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125V DC Power Panel 71144

~LOAD LOAD CABLE | CABLE |CIRCUIT| NO.OF | COND ‘| Twisting | R/1000' R tot Drawing
1D Description NUMBER MARK |LENGTH| CABLE{ PER |Multiplier{ (ohms) (ohms)
‘ NO. (feet) CABLE @40°C | @40°C
600V Bkr 71-14426 |TB Vent Fan 67FN-5B | 1TTBVBNC104 | 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
*1 3.2617

* Total resistance of the circuit path for Ath.is load
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- . Pagel of 35
~ General Notes

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

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 (71-32-1UPRNO05).
If the reverse power relay didn’t pickup, the anti motoring circuit would pickup (71-86-1UPRNO6) 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 1UPRNO7 includes 2 HEA (23ohms each) relays in parallel with
2 HLA relays (36500hms each) and 1250hm resistor in series (see drawing ESK-8CA and ESK-8CB). The equivalent
resistance is 11.5 ohms (10.9Amps at 125vdc). This load is momentary. However, since it is unknown exactly when it will
occur except that it will happen within 1 minute, this load will start at 0 seconds and continue for 1 minute. Addmonally,
this will cause the exciter field breaker, 71-10202, 71-10402, 71PCB-10042, 71PCB-10052 and 71-10031 to trip. 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 1 minute. However, 71-10202 and 71-10402 will trip by undervoltage at 3 seconds (should the other trips not

- occur first) and 71IMOD-10031 will open after 71PCB-10042 and 71PCB-0052 are opened.

| 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".
71LPEEBDCI and 71LPEABDC2 will be ON for the 4 hour of SBO event. 4

SRVs will be used during SBO for pressure control.

- 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 wxll be lost for four hours during the SBO event. nd

" Allnon 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

The trip current for the 4kV breakers has been obtained from GE specification for Metal Clad Switchgear Contract
AP-1 Section XVI Item 6. e . .

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 addmonal 25% duration will be added to yield a 5 second duration for
closing (mcludmg spring charging).

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).

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 llsted on 7lBCB-2B was
obtained from assocnated ESK's and vendor manuals. , .

2
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C ‘ Computed by: A. Barton
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PANEL 71BCB-2B
, LOCA w/LOBC SBO
Compt Load - Load Start Stop Start Stop Rated Inrushl Nominal | Nominal | Normal VA| Load QA |Drawing| Notes

No. LD. Description Time Time Time Time Current (A)| Current (A){Voltage (V)  Rating Type Cat.
A02 |71LPEEBDCI Emerg Lighting Panel 0.1 sec 7.2 seo. 0.1 sec 240 min N/A 26.33 120 3159 |Resistancgd II/III | FE-1AH 1
A03 |71LPEHBI1 Emerg Lighting Panel 0.1 sec 7.2 seo, 0.1 sec 30 min N/A 9.45 120 1134 |Resistance 1I/III | FE-1AH 2
A04 [Panel 71DC-B4 Emer Diesel Gen Dist Cabinet (See details on Sheet 71DC-B4) 1 |FE-1AH
AD5 |7ILPEADC2 Emerg Lighting Panel Ofsec | 7.2sec. |  01sec | 240min | NA ] 3641 | 120 | 4369 [Resistance IVIII |FE-IAH| 3
A06 |Panel 71DC-BS Relay Room Dist Cabinet (See details on Sheet 71DC-BS) | uan |FE-1AX
A07 |71LPERDC3 Emerg Lighting Panel 0.1 sec 7.2 sec. 0.1 sec 30 min N/A 8.24 120 989 Resistanced 11/111 | FE-1AH 4
AO8 |71LPERW 1/25ASP-4Emerg Lighting Panel/AS Pnl 0.1 sec 7.2 sec. 0.1 sec 30 min N/A 11.22 120 1347  |[Resistance]ll/l11 & | FE-1AH 5
B02 |Panel 71DC-B3 Relay Room Dist Cabinet (See details on Sheet 71DC-B3) 1 FE-1AN
B03 [Panel 71DC-B2 Relay Room Dist Cabinet (See details on Sheet 71DC-B2) 1 FE-1AL
B04 {Panel 71DC-B1 Relay Room Dist Cabinet (See details on Sheet 71DC-B1) I/III | FE-1AK
B0S |71BMCC-4 RB Motor Control Center (See details on Sheet 71BMCC-4) I FE-1AJ
B06 |71L16 600V SWGR Emer Bus 11600 (See details on Sheet 71116) ‘ 1 FE-1AJ
C01 |7IBMCC-2 RB Motor Control Center (See details on Sheet 71BMCC-2) I FE-1A)
C02 |31P-7B(M) RFPT Emerg Oil Pump Inrush 15 sec 17 sec 17 sec 19 sec 146.38 N/A 125 N/A  |Resistance] II/III |ESK-11B 6

RFPT Emerg Oif Pump F.L. 17 sec 120 min || 19sec 30 min N/A 59.38 125 7423 VA

RFPT Emerg Oil Pump Cntl 15 sec 120 min 17 sec 30 min N/A 1.29 125 161 Resistance} 11/II1

Continuous Control ~ 0sec . 120 min 0 sec 240 min N/A 0.21 125 Resistancel N/A
D01 |71BMCC-6 RB Motor Control Center (Ses details on Sheet 71BMCC-6) I FE-1AJ
D02 |94P-2(M) Emerg Bearing Oil Pump Inrush|  N/A N/A 2 min & 30 sec| 2 min & 33.5 se 592.18 N/A 125 N/A Resistance] II/III |ESK-11A 7

) Emerg Bearing Oif Pump F.L. N/A N/A |2 min & 33.5 sed 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 Resistance] 1I/I11

Continuous Control 0 sec 120 min £ Dsec 240 min N/A 0.17 125 Resistance] N/A
N/A |Continuous Control |Continuous Control Loads 0 sec 120 min . Osec 240 min N/A 40 132 5280 |Resistancej 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)

1) Loading data for this panel was obtained from WR-02-00135-00. Additional load of 200 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 120VDC x 26.2 Amps/ 127.5 VDC +200 Watts / 120VDC = 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 iights 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 120VDC x 13.8 Amps/ 130.8 VDC+ 2850 Watts /120VDC = 36.41 Amps total. }

'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 120VDC 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 120VDC x 12.1 Amps/ 1294 VDC = 1122 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. 31P-7B Timing Sequence Justification: The pump starts on low lube oil pressure (31PS-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 afler 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 (T iming Sequence and Individual Load Current Justifications) contd on page 4
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PANEL 71BCB-2B (Cont'd)

NOTES: (Timing Sequence and lndividual“ 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 S seconds).

Pump No. 94P-2 Timing Sequence Justification:

94P-2(M) will not operate during a LOCA/LOOP scenario. By destgn, the Main Turbine Tummg Gear Lube Oil Pump 94P-1 will provide sufficient tuming gear oil pressure to the turning gear
and header oil to prevent the Emergency Bearing Oil Pump from automatically starting.

See ESK-11A and ESK-6BA for schematics for 94P-2(M) and 94P-1(M).
The setpoint for 94PS-2A is 197PSIG (auto start for 94P-1), for 94PS-3 is 187PSIG, for 94PS-201 is 17PSIG (reset of 22PSIG), and for 94PS-4 is 17PSIG (reset of 22PSIG).

94PS-3, 94PS-4 and 94PS-201 are in the auto start circuit for 94P-2(M). 94P-1(M) starts when turbine header pressure is approximately 197PSIG during coastdown of the main turbine after a turbine trip.
Upon starting the turning gear oif pump 94P-1, sufficient turning gear oil discharge pressure will be available to reset 94PS-4 prior to 94PS-3 reaching the trip setpoint of 187PSIG

(which would auto start the EBOP). (maximum 11 seconds).
The time for header pressure to drop from 197PSIG to 187PSIG would exceed the time it takes for turning gear oil pressure to reset 94PS-4, It takes 1 to 1-1/2 hours to coast down from 1800RPM

to ORPM during a normal shutdown.
Normal operating header pressure is between 240 and 255PSIG. Assuming a 1 hour coast down and a 240PSIG operating pressure, pressure would reduce approximately 4PSIG per minute.
Therefore, during a normal shutdown it would take approximately 2.5 minutes to drop from 197PSIG to 187PSIG.

During 8 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 pamp discharge pressure
(~30PSIG 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 EDG 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-1). 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".

EL
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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

Ng.r 1.D. Description Time Time Time Time | Current(A) | Cument(A) | Voltage(V)| Rating | Type Cat.
¥ 71T-2 RSS Transf BU Prot " Osec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | II/III | ESK-8CE 1
2 71T-3 RSS Transf BU Prot Osec | 120 min 0 sec 240 min N/A N/A - N/A N/A Resistance| II/IIl | ESK-8CF 1
3 1UPRNO6 Gen. & Transf. Prim. Protect. 0.1 sec 1 min 0.1sec | 0.2sec N/A . 5.15 125 N/A Resistance| II/III | ESK-8CC} 2
4 - |Panel 71RU-2 Exciter Prot. Diff IEXCN06 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance| IV | ESK-8DD 1
S FITZ #3 Line 115kV Prot Relaying - Osec | 120min | Osec | 240 min . N/A N/A N/A N/A  |Resistance| IVIII | ESK-8FC 1
6 71RU-3 System BU Prot. Osec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance| II/III | ESK-8CD 1
7 1ZLCNO04 115kV Bus Diff & Bkr Failure 3 sec 31sec | 3sec 3.1 sec N/A 55 125 691 Resistance| II/II | ESK-8FM 3

Continuous Control Osec | 120min | Osec | 240 min N/A 0.10 125 Resistance| N/A
8 71BRK-10022 115kV Swyd Bkr Trip Ckt N/A N/A N/A N/A N/A N/A N/A N/A Resistance| /I | ESK-8FN i
9 |71BRK-10012 115kV Swyd Bkr Trip Coil #2 N/A N/A N/A N/A N/A N/A N/A N/A Resistance| IVII | ESK-8FH 1
10 TIEDSC-10017 (M){115kV Bus Tie Disconnect Osec | 120 min | Osec 240 min N/A N/A N/A N/A Resistance| II/III | ESK-8FK 1
11 1YL2NO7 345kV Bkr 10042 Backup Trip | 0.1 sec 1 min N/A N/A - N/A 0.34 125 N/A Resistance| II/HI | ESK-8EF 4

Continuous Control Imin | 120min | Osec | 240 min N/A 0.16 125 Resistance| N/A
12 . |FITZ #4 115kV Prot Relaying Osec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance] II/ITI | ESK-8FF 1
. 13 |71EDSC-10025 71T-2 High Side Disconnect Osec | 120min | Osec | 240 min N/A N/A N/A N/A  |Resistance| II/III | ESK-8FL 1
14 71MOD-10051 345kV Bkr Disconnect 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance| II/III | ESK-8EP|- 1
15 71PCB-10042 345kV Bkr Trip Coil #2 0.1 sec 1 min N/A N/A 15 ?: N/A 125 N/A Resistance| II/III | ESK-8EC 4

' Continuous Control Osec | 120min | Osec | 240 min NA 0.03 125 Resistance| N/A
16 {7IMOD-10053 345kV Bkr Disconnect 0.1sec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance| II/III | ESK-8EP 1
17 71PCB-10052 345kV Bkr Trip Coil #2 0.1 sec 1 min EN/A N/A 15 N/A 125 N/A Resistance| II/III | ESK-8EK 4

. Continuous Control Osec | 120 min { Osec | 240 min N/A 0.03 125 N/A Resistance| N/A
18 1YLINO7 345kV Bkr 10052 Backup Trip 0.1 sec 1 min -N/A N/A N/A 0.22 125 N/A Resistance! I/II1 | ESK-8EN 4

Continuous Control Imin | 120 min | Osec | 240 min N/A 0.16 125 Resistance|{ N/A
19  |71MOD-10031 345kV Disc. Switch Open Coil 0.2 sec 1 min 03sec |° 1 min 1.71 N/A 125 N/A Resistance| I/HI | ESK-8EW| §

' 345kV Disc. Switch Motor Inruslf 0.21 sec | 1.21 sec | 0.31sec | 1.31 sec 12 N/A 125 N/A Resistance
345kV Disc. Switch Motor F.L. | 121 sec | 1 min 1.31 sec 1 min N/A 3.5 125 . 438 VA

Continuous Control Osec | 120 min 0 sec 240 min N/A 0.08 125 N/A Resistance ;
20 |71MOD-10001 71T-4 & NSS Disconnect Osec | 120 min 0 sec 240 min N/A N/A N/A N/A Resistance| IVIII | ESK-8CM 1
21 Panel 71RL-2 Lighthouse Hill #3 SEC Relaying O0sec | 120min | Osec |, 240 min N/A N/A N/A N/A | Resistance| IV | ESK-8FD 1
22 Panel 71RH-9 Direct Comparison Osec | 120 min 0 sec 240 min N/A N/A N/A N/A Resistance{ II/III | ESK-8EL 1
23 Panel 71RL-5 Receptacle Osec | 120 min | Osec | 240 min N/A N/A N/A NA Resistance} T/ N/A i
24 Panel 71RL-4 DC Test Pole Osec | 120min { Osec | 240 min N/A N/A N/A N/A Resistance| II/II N/A 1

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

NOTES : (Timing Sequence and Individual Load Current Justifications)
1) 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-2B

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 SBO.
This circuit includes (1) 2-1UPRNO5 (RPM) relay and (2) 86-1UPRNOS, 86X —1UPRN06 ( 2 HEA 23ohms each) relays in parallel and (2) 94-1UPRNO6 and 94A-1UPRNO6
( HLA relay, 36500hms each) and 75 ohm resistor in series.

3) After 3 seconds of sustained undervoltage on the 115 KV bus, an 86LB1-1ZLCN04 lockout relay is energized to trip selected loads.
Continuous Control includes both 27-1ZLCN04 & 2LB-1ZLCN04

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 aswmed failed. Then, Battery B will provide the conirol 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 1 minute.
This is based on actual field experience in viewing opening and closmg
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PANEL 71DC-B2
. LOCA w/LOBC SBO
Compt Load -Load Start Stop Start Stop |[Rated Inrush] Nominal | Nominal |Normal VA| Load QA | Drawing | Notes
No. 1.D. Description Time Time Time Time | Current (A) | Current (A) | Voltage (V)| Rating Type Cat
1 ICICB04  [RCIC Relay Logic Osec | 120min | Osec | 240 min N/A 0.30 125 375 | Resistance| 1 | 1.61-153 1
) » Contlnuotfs _99‘?“01 Osec | 120min| Osec | 240 min N/A 0.07 125 N/A Resistance | N/A
i 1ADSBO1 ADS System Pwr Logic O.1sec | 120min | N/A N/A N/A 0.51 125 63.2 Resistance | I 1.83-38 | 2,3,5
Continuous Control Osec | 120min| Osec | 240 min N/A 0.05 125 N/A Resistance | N/A
6 ADS SOV Load 2min | 60 min, N/A N/A N/A 7.68 125 960 Resistance | 1 3,6
02SOV-71E1 |ADS Auto Pilot SOV’ 2min | 60 min, N/A N/A N/A 1.17 125 145.7 Resistance | | 3,6
: Continuous Control Osec | 120min | Osec | 240 min N/A - 253 125 N/A Resistance | N/A
IRHRB33  [RHR Channel B Logic Osec | 120min | N/A N/A N/A 3.05 125 381 Resistance | I |1.65-121] 2,3
Continuous Control Osec | 120min | Osec | 240 min N/A 0.13 125 N/A Resistance | N/A
1ADSB02 ADS Low Water Level Logic O.1sec | 120min | N/A N/A N/A 0.14 125 17 Resistance | 1 1.83-38 2,5
NA | NA T 01sec | 240 min N/A 0.07 125 9 Resistance | :
Continuous Control Osec | 120min | Osec | 240 min N/A 0.03 125 N/A Resistance | N/A :
2 03S0V-140B  |Syst & Back-Up Scram Inttk 0.1sec | 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 | IVIII| N/A 8
4 Panel 09-42 Main Steam Isol Valves ' Osec | 120min| Osec | 240 min N/A N/A N/A N/A Resistance | 1 1.70-108 7
5 1CSPB10 Core Spray Chnl B Logic Osec | 120min| N/A N/A N/A 1.24 125 N/A Resistance | I 1.64-30 2,3
) Continuous Control .0Osec | 120min | Osec | 240 min N/A 0.03 132 N/A Resistance | N/A :
6 HPIB24 HPCI Relay Logic (Panel 09-39) Osec | 120min | Osec | 240 min N/A 1.54 125 193 Resistance | 1 1.61-141 1
Continuous Control Osec | 120min| Osec | 240 min N/A 0.37 132 N/A Resistance | N/A
2350V-102  |HPCI Remote Trip Sol Va. O.1sec | 120 min | 0.1 sec | 240 min N/A 0.08 120 10 Resistance | [ 1.61-143
7 |RFPT 31FPD-SB |Mtr Speed Chgr & Gear Unit Osec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance | II/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 | 1 |ESK-9AB 4
9 |RFPT 31FPD-5B |Turbine Trip and Reset 0.1sec | 120 min |. 0.1 sec | 240 min N/A 0.97 125 N/A Resistance | 1I/1I1 | ESK-9AA 9
Continuous Control Osec | 120min| Osec | 240 min N/A 0.17 132 N/A Resistance | N/A
10 |Panel 09-3 Position Indicators Osec | 120min| Osec :} 240 min NA 0.21 125 27 Resistance | I1/111 | 1.61-141
' Continuous Control N/A N/A N/A N/A NA 0.21 125 27 Resistance
23INV-79 HPCI Inst Pwr Inverter Pnl 09-3 Osec | 120min | Osec | 240 min N/A 1.26 125 157 VA I 1,14
Continuous Control N/A N/A N/A N/A N/A 1.12 125 140 VA
23TU-3-12 HPCI Turbine Speed Pwr Supply Osec | 120min | Osec | 240 min N/A 0.32 125 40 VA 1 1, 14
Continuous Control N/A N/A N/A N/A N/A 0.29 125 37 VA
2380V-53, -54 HPCI Steam Supply Trap & Exh VA's| 0.1sec | 120 min | 0.1 sec | 240 min N/A 0.28 125 348 Resistance | /11T 19

NOTES (Timing Sequence and Individual Load Current Justifications) co;xt'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| Notes
No. 1.D. : Description. Time Time Time Time | Current (A) | Current (A) | Voltage (V)| Rating Type Cat
11 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-11CA 10
RWR MG Set B Emerg.Oil Pmp F.L. Tsec | 120min | 7 sec 30 min 8.02 125 1003 VA
RWR MG Set B Emerg.Oil Pmp Cntl 6sec | 120 min | 6 sec 30 min 2.1 0.43 125 54 Resistance
Continuous Control Osec | 120min | Osec | 240 min N/A 0.09 132 N/A Resistance
12 [02-184-1B(BKR) |Reac Recir M/G Set B Trip 17 sec 18 sec 17 sec 18 sec 2.02 N/A 125 N/A Resistance | TI/HI |- 1.62-150 12
B Continuous Control Osec | 120min | Osec | 240 min N/A 0.09 125
13 [02-184-1A(BKR) |Reac Recir M/G Set A Alt Trip 17 sec 18 sec N/A N/A 2.02 N/A 125 N/A Resistance | II/III | 1.62-150 13
) Continuous Control 0 sec 120 min | Osec | 240 min N/A 0.09 125
14  |Panel 09-21 13INV-801B Steam Leak Det Sys Osec | 120min| N/A | N/A ‘N/A 0.58 125 724 VA 1 1.85-12 15
‘ Continuous Control Osec | 120min | Osec | 240 min N/A 0.53 125 65.8 VA
15 |Fire Prot Pnl Fire Prot Pnl CO2 Sys Ann Osec | 120min | Osec | 240 min. N/A N/A N/A N/A Resistance| M |ESK-11DH 4
16 [02-3V/V-613D . 0 sec 7.2 sec N/A " N/A N/A 4.21 125 527 VA | 1.60-16 16
ATTS Cabinet Pwr Supply Converter |0/ —T—N/A | 0sec | 240min] _NA 3.83 125 479 VA
. ‘ Continuous Control Osec | 120min | Osec | 240 min N/A 0.34 125 42 VA N/A
17 |71T-1B Main Transf 1B Ann Ckt Osec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance | IVITE] 1.21-20 4
18 |76DS-4 Fire Prot. CO2 System Osec | 120 min | Osec | 240 min N/A N/A N/A N/A Resistance| M | 1.81-108 4
19 |Spare ’
20 |Spare _
21 |I7TEMRP Start-Up Transient Test Sys Osec | 120min| Osec | 240min| . N/A N/A N/A N/A Resistance | 1I/II1 |SKE-441sh.3] 8
22 |Panel 09-75 RB CCW Cont Isol Valves loads Osec | 120min | Osec | 240 min N/A N/A N/A N/A Resistance] 1 JESK-6KT| . 11
23 |23E/S-200B Foxboro Inst Pwr Supply Osec | 7.2sec 4 :0sec | 240 min N/A 3.52 125 440 VA 1 FE-3SB 17
. Continuous Control Osec | 120min | Osec | 240 min N/A 0.002 125 0.25 VA N/A ‘
24 |71INV-1B 27 MAP Pnl - Inst INV Loads. 0 sec 7.2 sec Osec | 240min|° N/A 5.97 125 746 VA 1 1.49-164 18
Continuous Control Osec | 120min | Osec | 240 min N/A 0 125 N/A VA N/A

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on pagé 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" loglc circuit loading conservahvely 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 1 ADSB02 4 HGA relays are energized for the entire duration of
LOCA. For circuit 1ADSB02 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/125VDC + 9 x 42/1000 Amp +4 x 8.7W/125VDC = 0.76 Amps total. Although this load is expected to deenergxze after about 0.5 seconds

per FSAR section 14.6.1.3.3.c due to reaching lo-lo-lo rx level, (for SBO 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 circait includes 74-1RFPB05 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 + 100W/125VDC = 0.965 Amps total.

h 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 1 sec.
The starter for this motor is a RVNR type and the starting current of this fotor is obtained from Appendix 14. '
02-184P-3B starts on low pressure after a six second time delay (see ESK-11CA). This pump is not a shaft oil driven pump (M-G set). See ESK-11CA and GE instruction

Manual GEK-16631 pgs. 2-23 & 24 (this is the original GE Operation and Maintenance Instruction Manual supplied with the plant from GE). Procedure No. AOP-49 "Station
Blackout” requires commencing to shed this load at 30 minutes after SBO initiation.

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

12) Reactor Recirculation M/G Set A Breaker Generator Field trips approxlmately 17 seconds after loss of AC power (see OP-27).
“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.

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) Loadirig 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 23INV-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-125-60 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 @24 VDC) 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 (25x13.695/0.65).
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 (25x12.445/0.65).
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-1B, 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 8.6-1of 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 waits per F180-1569. Our Foxboro rack for Torus Bulk Water Temperature monitoring contains 2 nest with 11 slots each. 2 of the
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 dumrfly ‘modules out of 22. The calculated power consumption will be (19/22)x510watts = 441 watts. 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 xfir - 100microfarad).
Continuous Control data for the 23E/S-200B Foxboro Model N-2ARPS05-A6+BB4 was obtained from WR-01-13842-00.

18) Tlée 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 (16-1TR-131B) 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 (140VDC 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 = 0.194KW. The total efficiency at 0.187KW output is: (0.187KW/(0.194KW + 0.532KW))x100% = 26%.

Therefore, the load on this circuit is 726 W, C
There is no current value for Continuous Control for the 71INV-1B Inverter. See WR-01-13843-00

19) It is unknown if or when the condesate drain pot valves (23A0V-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 SBO
Compt Load Load Start Stop Start Stop Rated Inrush| Nominal | Nominal |Normal VA] Load QA | Drawing | Notes
No. LD. Description Time | Time . Time Time Current (A) | Current (A) |Voltage (V)] Rating | Type | Cat.
1 1ESWB04 ESW Lockout Matrix Inrush 2 sec 4.4 sec 2 sec 4.4 sec 29 N/A . 120 Resistance I ESK-11AC 1
ESW Lockout Matrix 4.4 sec | 120 min 4.4 sec 240 min N/A 0.46 120 56 Resistance
Continuous Control Osec | 120 min 0 sec 240 min N/A 0.13 125 Resistance | N/A
v 2 38SOV-113B  |Off-Gas SJAE Suct. Isol Valve | 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | I/HI| ESK-11AA 2
3, |94HSC - . |H, Stator Cooling Panel 0.1sec | 120 min N/A "‘N/A N/A 0.33 125 N/A Resistance | IV/IT| 1.11-261 3
: Continuous Control O'sec | 120 min 0 sec 240 min N/A 0.30 125 Resistance | N/A
4  |25RK-8-03 Extract Stm Non-Retum Valves] 0sec | 120 min 0 sec 240 min N/A \N/A N/A N/A Resistance | IVIIT |ESK-11AAE| 4
5 09-ECCS2-EP |SRV Electric Lift Cabinet 0 sec 7.2 sec N/A . N/A N/A 0.66 125 4].1 VA I |ESK-11AAQ 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 034 125 42 VA
6 Panel 09AR-6B |Standby Gas Treat Cont B 0.1 sec | 120 min 0.1st sec 240 min 6.58 1.64 125 205 Resistance I |ESK-11AAK] 7
Continuous Control Osec | 120 min 0 sec 240 min N/A 033 125 Resistance | N/A ’
7 Panel 25-17-1  |Radwaste Sys Annun Pnl Osec | 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | I/III| FE-3BY 2
8 Panel 09AR-4  |Vibration Detect Alaim 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | IVHI| ESK-11V 2
9 |HWC H2 Water Cooling Panel Osec | 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | IVIII] 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 | II/ITI| ESK-8ES 2
11 76FPRC Fire Prot Relay Cabinet 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A Resistance] M | ESK-11DV 2
12 |71RH-8 345kV Transf Trip Cab 0sec | 120 min 0 sec 240 min N/A N/A N/A N/A Resistance | II/III| ESK-SES 2
13 38MOV-VB2 Condenser Bkr Vac Valve Inrush  N/A N/A 4 min 4min & 1 sec 29 N/A 125 Resistance | IVTIT { ESK-11AB 8
: Condenser Bkr Vac Valve F.L. N/A N/A | 4min & 1 sec | 5 min & 27.5 sec N/A 6 125 750 VA
Condenser Bkr Vac Valve Cntl N/A N/A 4 min Smin &27.5sec] . 0.66 0.66 125 83 Resistance
Continuous Control & Htr 0 sec 120 min 0séc = 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 | I/III| FE-1AN 9
15 |Spare .
16 171RH-8 345kV Transf Trip Cab Osec | 120min| 0sec | 240min | NA | NA | NA | NA |Resistance| IV/IlI] ESK-8ER | 2
17 |Panel 71H02 - |4160V SWGR Bus 10200 : (See details on Sheet 71H02) IVIII| FE-1AM
18 |Panel 71H04  |4160V SWGR Bus 10400 (See details on Sheet 71H04) IVII| FE-1AM
19 71L34 600V SWGR Bus 13400 ) (See details on Sheet 71L34) : -} IV} FE-1AK
20  |Panel 42WTP-1 |Pretreatment & Make-up Ann O0sec | 120 min Osec 240 min - N/A 125 N/A Resistance | IVIII| 1.55-74 2
21 71HOTC-2 4160V Bkr Test Cubicles N/A N/A N/A N/A N/A Resistance | I/ 9
22 |Pane] 09-43 Annunciator Panel 0 sec 120 min . 0 sec i 240 min N/A | 18.2 125 2275 VA I/IL] 1.51-259 10
Continuous Control 0 sec 120 min 0 sec ' 240 min N/A 032 125 40 VA N/A 11
23 |Spare :
24  |71UPS-7 Interposing Relay Cab 09IR-1 0 sec 120 min Osec - 240 min N/A 7.0 125 875 VA IV | ESK-10GA| 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. < 40PSIG) 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 40PSIG) 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-CS5, 62-C1, 63-C57 74-X15 and 74-C60
T=10seconds' 63-X13
Ref. 1.11-261, 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 MTU's (@260mA each), 4 STUs (@75mA each), 1 6watt Agastat EGP relay, and 1 ET-16 indicating light (@42.5mA). This y:elds
1112.5mA @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 4l 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 MTU's (@260mA each),4 STUs (@75mA each), 1 ET-16 indicating
light (@42.5mA), 5 6Watt/24vdc Agastat EGP relays (@ 250mA each) and 2 6watt/125vdc Agastat EGP relays. This yields 2112.5mA @24 VDC (50.7wats).
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 JTWS-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) Allloads on this circuit are conservatively considered energized for the duration of LOCA and SBO. This breaker feeds 11 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.¢ - >
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 loadmg are based on comparable/typical loading for a size 1 DC starter (IC28001607). Per appendix 8 this contactor has a 1050 ohm coil. Additionatly,
during opening, for conservatism, all 6 indicating lights are included in the loading to simulate valve in mid stroke. 1 CR2800 contactor,
3 Red Indicating light ( 3 x 42 mA) and 50 Watt 120 V heater. This loading typical for a size 1 starter.

) 38 MOV-VB2 is opened after the 2 minute of SBO. This is considered a "random" load between 2 -5 minutes. Opemng 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 Operatlons 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 1 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 window, 5 speakers and 36 interposing
relays all @28VDC). Assuming an efficiency of 80% for the 125vdc to 28vdc converter, this yields 18.2 amps @ 125VDC. 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 alarms.

11) Continuous Control data for the 09-43 Annunciator Termination Cabinet obtained from WR-01-11888-00

12)This loading conservatively includes 284 interposing relays and 9 et-16 lamps (which consists of almost all loads on this circuit)

17 Continnons Control data for the 09TR-1 Internnsing Relav Cabinet obtained from WR-0N0-04690-04

G-
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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. LD. Description Time Time Current (A) | Current (A) | Voltage (V)| Rating Type Cat.
1 [LoTc2 “|600VSWGR TestCab | N N/A NA | NA | NA | NA ] wA [l FEllAH | 1
2 |93FPBD Force Paralleling Cntl Pni
TBRX1-1EDGB13 |Start Tie Brk Control 1.85 sec 120 min N/A 0.02 130 3 Resistance| I |ESK-11BP
TBRX2-1EDGB13 |Start Tie Brk Permissive 1.85 sec 120 min N/A 0.02 130 3 Resistance I
TD8M-1EDGBI13 |EDG B & D Force Parallel 1.90 sec 120 min N/A 0.06 125 8 Resistance I
VSRX1-1EDGB13 |[EDG B Start Field Flashing 3.52 sec 120 min N/A 0.02 130 3 Resistance | 1
VSRX2-1EDGBI13 |[EDG D Start Field Flashing 3.52sec 120 min N/A 0.02 - 130 3 Resistance | 1
GFR-1EDGB13 |EDG B & D Field Flashing 3.54 sec 6.54 sec N/A 0.02 130 3 Resistance | 1
TDIM-1EDGBI13 |{EDG B & D Force Parallel 3.54 sec 120 min N/A 0.06 125 8 Resistance 1
TD9X-1EDGBI13 {EDG B & D Force Parallel 6.54 sec 120 min - 226 0.14 120 17 Resistance 1
Continuous Control 0 sec 120 min N/A 0.151 125 19 Resistance
7 |71L26 Emer SWGR Bus 12600 (See details on Sheet 71126) 1 FE-1AK
8 * |71HO06 Emer SWGR Bus 10600 (See details on Sheet 71HO06) I FE-1AM
11 |93ECP-B EDG "B" Ctrl & Ann
K1-1IEDGB12 ]Auto Start 0.1 sec 120 min 2.26 0.14 120 N/A Resistance I |ESK-11BK
TBR-1EDGB12 |Remote Start 1.8 sec ‘120 min N/A 0.02 130 3 Resistance 1
TD6-1EDGB12 |Engine Start Interlock 1.8 sec 120 min N/A 0.06 125 8 Resistance | 1
TD7-1EDGB12 [Engine Start Raw Wtr 1.8 sec 120 min N/A 0.06 125 8 Resistance | 1
K4-1EDGB12  |Loss of Gen Field 3.5sec 120 min NA 0.02 130 3 Resistance | I
FFR-1EDGB12 |Field Flash 3.56 sec " 120 min 147 0.090 125 N/A Resistance | |
VSR-1EDGBI12 |Volt Speed 3.5sec 120 min N/A 0.02 130 3 Resistance | 1
TD5-1EDGB12 |Diesel Fail to Start " 02sec 1.75 sec | N/A '0.06 125 8 Resistance | 1 |ESK-1IBL
'SOV-1B Air Start Right Solenoid - 0.2sec 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 | [ 10
K2-1EDGBI12 |Gov. Booster Pump 0.2 sec 1.75 sec 2.08 0.154 125 N/A Resistance | 1
ESR40-1EDGB12 {40 RPM Speed Relay 0.32 sec 120 min 2.36 0.15 125 N/A Resistance I
ESR200-1EDGB12 [200 RPM Speed Relay 1.75sec 120 min - 2.36 0.15 125 N/A Resistance |
ESR400-1EDGBI12 [400 RPM Speed Relay 34sec 120 min 2.36 0.15 125 N/A Resistance |
C2-1EDGB12  {Fuel Oil Prime Pump 0.2 sec 120 min 2.08 0.154 125 N/A Resistance| I |ESK-11BM
TD10-1EDGB12 |Loss of Field 3.52sec 3.58 sec N/A 0.06 125 8 Resistance 1
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PANEL 71DC-B4(cont'd)
LOCA w/LOBC :
Compt Load Load Start Stop Rated Inrush| Nominal | Nominal |Normal VA Load QA | Drawing | Notes
No. 1.D. Description Time Time Current (A) | Current (A) | Voltage (V)| Rating Type Cat.
11 - |93ECP-B EDG "B" Ctrl & Ann (Cont'd) . ’
Contd]] TD1-1EDGB12 |Gov.Solenoid TD 0.2sec 120 min N/A 0.06 125 8 Resistance 1 |ESK-11BM
ETM-1EDGBI12 |Run Time Indicator 0.1 sec 120 min 0.50 - N/A 120 N/A VA I , 5
93GS-5B EDG "B" Booster Pmp Inrusi| 0.3 sec 1.3 sec 40 N/A 115 Resistance 1 |ESK-11BM] 2.3
' EDG "B" Booster Pmp F.L. 1.3 sec 1.75 sec "N/A 9 115 1035 VA I
93P-4B EDG "B" Fuel Oil Pmp InrusH 0.3 sec 1.3 sec 6.64 NA 120 Resistance| I |JESK-11BM| 2,3
EDG "B" Fuel Oil Pmp F.L.. 1.3 sec 120 min N/A 444 120 533 VA '
ESS-1EDGBI12 - [Speed Switch .0.32 sec 120 min - N/A 0.04 125 Resistance I 4
62-1EDGB12  |High Circulating Current 3.58 sec 120 min N/A 0.06 125 8 Resistance I
Continuous Control 0 sec 120 min N/A 0.15 125 19 Resistance
93EGP-B Gen "B" Cont Panel
.EDG "B" FF EDG "B" Field Flash 3.6sec 6.6 sec N/A 41.14 125 5142 Resistance I ESK-SHE 9
K2/VR-1EDGB25 |Auto Field Flash 3.58 sec 6.6 sec N/A 0.14 115 16 Resistance I }1.12-41
TDVR-1EDGB25 | Field Shutdown 3.58 sec 6.6 sec N/A 0.06 125 8 Resistance I |1.12-41
93p/S-B P/S for EG-M Control 0 sec 120 min N/A 0.36 125 44.6 VA 1 |ESK-8HG 7
' Continuous Control N/A N/A N/A 0.32 125 4 VA 8
12 |93ECP-D EDG "D" Ctrl & Ann _
KI1-1IEDGD12 |Auto Start 0.1sec 120 min 2.26 0.14 120 N/A Resistance| 1 |ESK-11BQ
TBR-1EDGDI12 |Remote Start 1.8 sec 120 min N/A 0.02 130 3 Resistance| I
TD6-1EDGD12 |Engine Start Interlock 1.8 sec 120 min N/A 0.06 125 8 Resistance| |
TD7-1EDGD12 |Engine Start Raw Wtr 1.8sec 120 min N/A 0.06 125 8 Resistance| 1
K4-1EDGD12 |Loss of Gen Field 3.5sec 120 min . N/A 0.02 130 3 Resistance| |
FFR-1EDGDI12 |{Field Flash 3.56 sec 120 min- 141 0.14 125 N/A Resistance 1
VSR-1EDGDI12 |Volt Speed 3.5sec 120 min N/A 0.02 130 3 Resistance I
TDS-1EDGD12 |Diesel Fail to Start 0.2 sec 1.75 sec N/A 0.06 125 8 Resistance I |ESK-11BR
SOV-1C Air Start Right Solenoid 0.2 sec 1.75 sec N/A ;. 0.104 125 13 Resistance| 1 10
Sov-2C Air Start Left Solenoid 0.2 sec 1.75 sec N/A 0.104 125 13 Resistance] 1 10
K2-1EDGDI12  |Gov. Booster Pump 0.2 sec 1.75 sec; 2.08 0.15 125 N/A Resistance| 1
ESR40-1EDGD12 |40 RPM Speed Relay 0.32 sec 120 min 2.36 0.15 125 N/A Resistance| 1
ESR200-1EDGD12 {200 RPM Speed Relay 1.75 sec 120 min 2.36 0.15 125 N/A Resistance| I
ESR400-1EDGD12 [400 RPM Speed Relay 34 sec 120 min 2.36 0.15 125 N/A Resistance| 1
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PANEL 71DC-B4 (Cont'd) -
: LOCA w/LOBC _
Compt| Load Load - Start Stop Rated Inrush| Nominal | Nominal |Normal VA| Load QA | Drawing | Notes
No. LD. Description Time Time Current (A) | Current (A) | Voltage (V)] Rating Type Cat.
12 [93ECP-D EDG "D" Ctrl & Ann (Cont'd '
(Contd]] C2-1EDGDI2 - [Fuel Oil Prime Pump 0.2 sec 120 min 2.08 0.15 125 N/A Resistance I |ESK-11BS
TD10-1EDGDI12 |Loss of Field 3.52 sec 3.58 sec N/A 0.06 125 8 Resistance 1
TD1-1EDGDI12 |Gov. Solenoid TD 0.2 sec 120 min N/A 0.06 125 8 Resistance 1
ETM-1EDGD12 |Run Time Indicator 0.1 sec 120 min 0.5 N/A 120 N/A VA I 5
93GS-5D EDG "D" Booster Pump Inrush 0.3sec 1.3 sec - 40 N/A 115 Resistance I |ESK-11BS| 23
EDG "D" Booster Pump F.L. 1.3 sec 1.75sec . N/A 9 115 1035 VA
" 93P-4D EDG "D" Fuel Oil Pmp Inrush 0.3 sec 1.3sec 6.64 N/A 120 Resistance 1 |ESK-11BS| 23
o , EDG "D" Fuel Oit Pmp F.L. 1.3 sec 120min N/A 444 120 533 VA
ESS-1EDGDI12 |Speed Switch 0.32 sec 120 min N/A 0.04 125 Resistance | 4
62-1EDGD12  |High Circulating Current 3.58 sec 120 min’ N/A 0.06 125 8 Resistance |
‘ Continuous Contro} 0 sec 0.1 sec N/A 0.15 125 19 Resistance | N/A
93EGP-D Gen "D" Cont Panel
EDG "D" FF EDG "D" Field Flash 3.65sec 6.6 sec N/A 413 125 5160 Resistance I ESK-SHE
K2/VR-1EDGD25 [Auto Field Flash 3.58 sec 6.6 sec N/A 0.14 115 16 Resistance I 1.1241
TDVR-1EDGD?2S5 | Field Shutdown 3.58 sec 6.6 sec N/A 0.06 125 8 Resistance| 1 1.12-41
93P/S-D P/S for EG-M Control 0.1 sec 120 min N/A 0.36 125 455 VA I |ESK-8HG 7
Continuous Control N/A N/A N/A 0.32 125 40.3 VA N/A K

&'&




Entergy

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

Appendix 2

Page 16 of 35
Computed by: A. Barton
Checked by: S.Kim

PANEL 71DC-B4 (Cont'd)

SBO
Compt - Load Load Start Stop Rated Inrush} Nominal | Nominal |NormalVA] Load QA | Drawing | Notes
No." 1.D. Description Time “Time Current (A) | Cufrent (A) ] Voltage (V)| Rating Type Cat.
1 |LOTC2 600V SWGR Test Cab N/A N/A N/A N/A N/A N/A N/A IVl | FE-1AH 1
2 |93FPBD EDG B&D Para Cont Pnl 4.35sec 240 min N/A 2.66 120 319.1 Resistance I |ESK-11BP
Continuous Control 0 sec 240 min N/A 0.15 125 19 Resistance | N/A
7 |71L26 Emer SWGR Bus 12600 (See details on Sheet 71126) I FE-1AK
8 |71HO6 Emer SWGR Bus 10600 (See details on Sheet 71H06) FE-1AM
11 " |93ECP-B EDG "B" Ctrl & Ann 2.5sec 240 min N/A 4.61 120 553 Resistance ESK-11BK| 6
Continuous Control 0 sec 240 min N/A 0.15 125 19 Resistance | N/A 7
93GS-5B EDG "B" Booster Pmp Inrus 2.8sec 3.8 sec 40 N/A 115 Resistance I |ESK-11BM] 23
: 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" Booster Pmp F.L. |239 min & 1.3 sec 239 min & 1.75 sed N/A 9. 115 1035 VA
93P-4B EDG "B" Fuel Oil Pump 2.8 sec 240 min 6.64 444 . 120 533 VA 1 |ESK-11BM} 2,3
93EGP-B EDG "B" Field Flash AL 9.1sec N/A 40.5 125 5063 | Resistance| 1 |ESK-S8HE| 6,9
239 min & 3.6 sec|239 min & 6.6 sec
193P/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 2.5sec 240 min N/A 4.61 120 553 Resistance 1 |ESK-1I1BQ| 6
Continuous Control 0 sec 240 min N/A 0.15 125 19 Resistance | N/A .
93GS-5D EDG "D" Booster Pmp Inrush| 2.8 sec ¢ 3.8sec 40 N/A 115 Resistance] 1 |ESK-11BS| 2,3
. EDG "D" Booster Pmp F.L. 3.8sec 4.2 sec N/A 9 115 1035 VA
93P-4D EDG "D" Fuel Oil Pmp Inrusl 2.8 sec 3.8 sec 6.64 N/A 120 Resistance] 1 |ESK-11BS] 2,3
EDG "D" Fuel Oil Pmp F.L. 3.8 sec 240 min . N/A 4.44 120 533 VA
93EGP-D EDG "D" Field Flash 6; /;“ 9';1 /:“ : N/A 40.5 125 5063 | Resistance| 1 |ESK-8HE| 6,9
93P/S-D P/S for EG-M Control 0 sec 240 min N/A 0.36 125 45.5 VA 1 |ESK-8HF 8
Continuous Control 0.1 sec 240 min N/A 0.32 125 40 VA N/A

NOTES (Timing Sequence and Individual I.oad Current Justifications) cont'd on page 17
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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 EDGs without time de]ay 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-11BK & ESK-11BQ). '

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 EDG's and stop when EDG's start reach 200 rpm

4) For test data on ESS current consumption at 125V DC refer to Appendlx 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 durmg an SBO w/failed EDG when this will occur we placed 4.61 amps on the circuit

for the enm'e 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-150-48/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 ftashing blocking diode 1N3296 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 l
10) These SOV's are rated for 13Watts at 125VDC per Graham White Drawing 712-015 whlch can be found in Design Change D1-98-020.




Entergy 125V DC STATION BATTERY "B" SIZING & VOLTAGE DROP Appendix 2
JAF-CALC-ELEC-02610 Rev. 2 Page 18 of 35
Computed by: A. Barton
Checked by: S.Kim
PANEL 71DC-BS
) LOCA w/LOBC SBO
Colmpt Load Load- Start Stop Start Stop | Rated Inrush| Nominal | Nominal | Normal VA} Load QA Drawing | Notes
No. 1.D. Description Time Time Time | - Time | Current (A) | Current (A) [Voltage (V)] Rating Type Cat.
1 06INV-1B |Feedwater Inverter B 0 sec 120 min 0 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 min N/A N/A 120 N/A  |Resistancd  IIII 1.53-91 2
4 09ARI-1B |CRD B Alt. Rod Insertion. | 0.1 sec 120 min 10 sec 240 min N/A 0.29 125 36 Resistanc 1 ESK-7FA 3
17 71RH-5 |Ckts. 1YL2N24 & 25 N/A N/A N/A N/A NA N/A N/A N/A Resistanc /1 ESK-8EX 2
20 71L14 600V SWGR Control (See details on Sheet 71L14) ' 1/l FE-1AK
22 71124 600V SWGR Control (See details on Sheet 711.24) L7111 FE-1AM
24 71144 600V SWGR Control (See details on Sheet 71144) I/ FE-1AJ
NOTES: (Timing Sequence and Individual Load Current Justifications)
! 1) Actual measurement of load during WR 01-10998-00 was 132.04VDC @ 0.993 Amps (130.3. 4Watte) For conservatism 10% margin was added to
130.3 watts for a total of 143.3 watts. 143.3 watts was used for the loadmg table. 130.3 watts was removed from the continuous control load on 71BCB-2A table.
2) These loads were considered to be part of the continuous control load indicated on Sheet 2 of this Appendix for
71BCB-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,
6 -
3
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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)y|Voltage (V)] Rating Type | Cat '
OAl [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-11AF 1
OA2 [23MOV-14 [HPCI Turbine Steam Inlet VA Inrush 0.1 sec 1.1sec 10 sec 11 sec . 136 N/A 125 N/A  |Resistancej [ ESK-11AK | 2
(Open) {HPCI Turbine Steam Inlet VA F.L. 1.1'sec 16.8 sec 11 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 0.58 125 728 Resistance] [
Continuous control ) 0 sec 120 min 0 sec 240 min N/A 0.19 125 242  |Resistance
OBl |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 1 ESK-11AL | 3
0C2 |10MOV-67 |RHR To Radwaste Inboard Isol N/A N/A N/A N/A N/A N/A N/A N/A VA | I/OI| ESK-11AH | 1
OD1 [23P-140  [HPCI Gland Seal Cond Exhstr Inrush | 0.1 sec 1.1sec 10 sec 11 sec 9.41 N/A 120 N/A  |Resistance] II/II1 | ESK-11CB | 4
HPCI Gland Seal Cond Exhstr F.L. 1.1sec 120 min H sec 240 min N/A 3.5 120 420 VA
HPCI Gland Seal Cond Exhstr Control | 0.1 sec 120 min 10 sec 240 min N/A 0.49 125 61.8 Resistance| VI
Continuous control 0 0.1 sec 0 sec 10 sec N/A 0.19 125 242 Resistance
OEl1 |23P-141 HPCI Gland Seal Cond Pmp Inrush 19sec | 20sec 29sec 30 sec 46.36 N/A 125 N/A  [Resistance] I/l | ESK-11CB | §
HPCI Gland Seal Cond Pump F.L. 20 sec 120 min 30 sec 240 min N/A 10 125 1250 VA 111
HPCI Gland Seal Cond Pump Control 19 sec 120 min 29sec 240 min N/A 0.49 125 61.8  |Resistance| I/
Continuous control f 0 sec 10 sec 0 sec 20 sec N/A 0.19 125 242  |Resistance
" OE2 [23MOV-60 |Bypass HPCI Outboard Iso VV N/A N/A N/A N/A N/A N/A N/A VA I | ESK-11AAG| 1

NOTES (Timing Sequence and Individual Load Current Justifications) cbnt'd on page 20

e"—
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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 for 2MOV-14 motor was obtained from Appendix 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 mcludes also the motor starting resistor.
See Appendix 15 for sequencing.

5) The full load current for 23P-141 motor was obtained from the JAF Electnc Motor Data Sheets andlor 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 (T 16) ).
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-4
LOCA w/LOBC SBO
Compt| Load Load Start Stop Start Stop Rated Inrush} Nominal | Nominal |Normal VA Load QA | Drawing | Notes
No. 1.D. Description Time Time Time Time Current (A) | Current (A) | Voltage (V)| Rating Type | Cat.
0A2 |23MOV-24 |HPCI-RCIC Retum Cond Tk N/A N/A N/A N/A N/A N/A N/A N/A VA I/IL | ESK-11AN| 1,8
OB1 |23MOV-25 |HPCI Min Flow Bypass Inrush 19 sec 20 sec 29 sec 30 sec 82 N/A 125 N/A  |Resistance] 1 ESK-11AN 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 Conftrol - 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 & 1sec 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 & 11sec 82 N/A 125 N/A  |Resistance
(Close) |HPCI Min Flow Bypass-Close N/A N/A 4 min & 11sec | 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 Wir Cleanup Inrush 0.1 sec 1.1 sec 1 sec 2 sec 112.2 N/A 125 N/A  |Resistance] | ESK-11AD 3
(Close) |[Reactor Witr Cleanup F.L. 1.1 sec 19.1 sec 2 sec 20 sec N/A 26 125 3250 VA
Reactor Wir Cleanup Seating LRA 19.1 sec 20.1 sec 20 sec 21 sec 56.1 N/A 125 N/A  |Resistance
} Reactor Wir Cleanup Control 0.1 sec 20.1 sec 1 sec 21 sec N/A 0.62 125 78 Resistance
! . Continuous control 0 sec 120 min . 20sec 240 min N/A 0.24 125 30 Resistance
OC1 |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| | ESK-11AP 4
(Open) {Suct from Suppr Pool FL 1.1 sec 43 sec N/A N/A N/A 55 125 688 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 F.L 44 sec 1 min & 25 sec N/A N/A N/A 5.5 125 688 VA
Suct from Suppr Pool Seating LRA| 1 min & 25 sec| 1 min & 26 sec N/A N/A 12.6 N/A 125 N/A Resistance
Suct from Suppr Pool Control 43 sec 1 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 Resistance
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MCC 71BMCC-4(Cont'd)
LOCA w/LOBC SBO
Compt] Load Load Start Stop Start Stop - | Rated Inrush| Nominal | Nominal |Normal VA Load QA | Drawing | Notes
No. | 1D. Description Time Time Time Time Current (A) | Current (A) [ Voltage (V)] Rating Type | Cat.
0C2 |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-11AP 5
(Open) |Suppr Pool Upstream F.L. 1.1 sec 43 sec N/A N/A N/A 55 125 688 VA i
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 1 min & 25 sec N/A N/A N/A 5.5 125 688 VA
Suppr Pool Upstream Seating LRA| 1 min & 25 sec| 1 min & 26 sec N/A N/A 10.48 N/A 125 N/A  |Resistance
Suppr Pool Upstream Control 43 sec 1 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 Resistance] -
0OC3 [02ADS-71 |ADS Relief Valve Cntrl Pnl 0 sec 120 min 0 sec 240 min N/A N/A N/A N/A  |Resistancej] M [ESK-11AAM] 1
0OD2 |10MOV-17 {Outboard Iso Recirc to RHR N/A N/A N/A N/A N/A N/A N/A N/A VA 1 ESK-11AE 1
OE1 |27MOV-124PCP Exhaust Valve Inrush 30 min 30 min & 1 sec N/A N/A 1159 N/A 125 N/A  [Resistance ESK-11AAN] 6
(Open) [PCP Exhaust Valve F.L. 30 min & 1 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-124PCP Exhaust Valve Inrush 101 min 101 min & 1 sec N/A N/A 1159 N/A 125 N/A Resistance
(Close) [PCP Exhaust Valve - Close 101 min & 1 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  |HPCI Aux Oil Pump Inrush 0.1 sec 1.1 sec 10 sec 11 sec 72.18 N/A 120 N/A __ |Resistance| I ESK-11CB 7
HPCI Aux Oil Pump F.L. 1.1 sec 30 sec 11 sec 40 sec 50 120 6000 VA '
HPCI Aux Oil Pump Control 0.1 sec 30 sec £ 10 sec 40 sec N/A 0.49 125 62 Resistance
HPCI Aux Oil Pump Inrush 43 sec 44 sec 4 min 4 min & 1 sec 72.18 N/A 120 N/A  |Resistance
HPCI Aux Oil Pump F.L. 44 sec 120 min 4.min & 1 sec |35 min & 30sec 50 120 6000 VA
HPCI Aux Oil Pump Control 43 sec 120 min 4min . |35 min & 30seq N/A 0.49 125 62 Resistance
HPCI Aux Oil Pump Intush N/A N/A 40 min . 40 min & Isec 72.18 N/A 120 N/A  [Resistance
 {HPCI Aux Qil Pump F.L. N/A N/A 40 min & 1sec 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 Resistance

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 23
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‘ “MCC 71BMCC-4(Cont'd)
NOTES: (Timing Sequence and Individual Load Current Justifications)
1) It is assumed that this SOV/MOV is not cycled during LOCA and SBO.

2) Both the FLA and LRC for the valve 23MOV-2$5 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 22MOV-25, the motor data sheet in Appendix 8 will be the source of LRA and FLA.
Sce 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-18 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendix 8 )

12MOV-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. 1 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 Jow 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 t=30 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 Requirgment Manual (TRM). The calculated value using BWROG 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 fiill load current for this motor was obtained from the JAF Electric Motor Data Sheets (see Appendix 8). . ’
The starting current (locked rotor) for this motor was obtained from the Baldor Electric Co. (see Appendix 8 Fax from Baldor Electnc 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 RCIG system be placed in pressure control mode as would be expected per AOP-49.
However, this calculation uses an additional restart of HPCI in 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 signiﬁcantiy exceeds the demand of cycling 23IMOV-24,
Therefore, a cycling of 22MOV-24 will not be included in this calculation.
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MCC 71BMCC-6
LOCA w/LOBC SBO
Compt] Load Load Start Stop Start Stop Rated Inrush| Nominal | Nominal |Normal VA] Load | QA | Drawing | Notes
No. 1.D. Description Time Time Time Time Current (A) | Current (A)|Voltage (V] Rating Type | Cat.
OAl [23MOV-16 [HPCI St Outboard Iso VA Inrush 0.1 seo 1.1 sco 10 seo 11 seo 129.5 N/A 125 - N/A__ |Resistance] 1 {ESK-11AK| 1
(Open) |HPCI St Outboard Iso VA F.L. 1.1 seo 12.7 sec 11 seo 22.6 seo N/A 36 125 4500 va |
: HPCI St Outboard Iso VA Control 0.1 sec 12.7 seo 10 seo 22.6 seo N/A 0.62 125 78.1 Resistance
23MOV-16 |[HPCI St Outboard Iso VA Inrush 43 sco 44 sec N/A N/A 129.5 N/A 125 N/A  |Resistance
(Close) |HPCI St Outboard Iso VAF.L. 44 seo 55.5 sec N/A - N/A N/A 36 125 4500 VA |
HPCI St Outboard Iso VA Seating LRA 55.5 sec 56.5 sec N/A N/A 64.75 N/A 125 N/A  |Resistance
HPCI St Outboard Iso VA Control 43 sec 56.5 scc N/A N/A N/A 0.62 125 78.1 Resistance
Continuous control ] 0 sec 120 min 0 seo 240 min N/A 0.24 125 30 {Resistance .
OA2 [23MOV-19 [HPCI Discharge Downstream Inrush 0.1 sec 1.1 seo 10 sec 11 sec 477 N/A 125 N/A  |Resistance] I |ESK-11AL| 2
(Open) |HPCI Discharge Downstream F.L. 1.1 sec 28.8 sec 11 seo 38.7 seo N/A 434 125 . 5431 VA
HPCI Discharge Downstream Control 0.1 sec 28.8 scc 10 seo 38.7 sec N/A 0.58 125 72.8 Resistance
23MOV-19 JHPCI Discharge Downstream Inrush 44 sco 45 seo 4 min 4 min & 1 sec 477 N/A 125 N/A  |Resistance .
(Close) {HPCI Discharge Downstream F.L. 45 sec I min & 9.4sec] 4 min & 1 sec | 4 min & 25.4 sec N/A 43.4 125 5431 VA —I
HPCI Discharge Downstream Seating LRI min & 9.4 s/l min & 10.4 sed 4 min & 25.4 sed 4 min & 26.4 seo 238.5 N/A 125 N/A  |Resistance
HPCI Discharge Downstream Control 44 sco 1 min & 10.4 se 4 min 4 min & 26.4 sco N/A 0.58 125 72.8 Resistance
23MOV-19 |HPCI Discharge Downstream Inrush N/A N/A 35 min 35 min & 1 seo 471 N/A 125 N/A  |Resistance
(Open) |HPCI Discharge Downstream F.L. N/A N/A 3Smin&1sec|35min & 28.7sec] N/A 434 125 5431 VA - |
HPCI Discharge Downstream Control N/A N/A 35 min 35 min & 28.7 seg| N/A 0.58 125 . 728 Resistance
23MOV-19 {HPCI Discharge Downstream Inrush N/A N/A 40 min 40 min & 1 seo 477 N/A 125 N/A  |Resistance
(Close) |HPCI Discharge Downstream F.L N/A N/A 40 min & ! sec | 40 min & 25.4 sec] N/A 43.4 125 5431 VA ]
HPCI Discharge Downstream Seatinig LRj\ N/A N/A 40 min & 25.4 sed 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 scc] 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
OB1 |23MOV-21 |[HPCI Test Return Valve - Trottle N/A N/A . N/A N/A N/A N/A N/A N/A VA 1 |ESK-11AM 3
OB2 }23MOV-20 [HPCI Disch Upstream Shutoff N/A NA N/A N/A N/A N/A N/A N/A VA 1 |ESK-11AM 4

NOTES (Timing Sequence and Individual Load Current Justifications) cont'd on page 25
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MCC 71BMCC-6 (Cont'd) §
NOTES: (Timing Sequence and Individual Load Current Justifications) L

1) Both the FLA and LRC f}:‘ the valve 23MOV-16 was obtained from AC & DC Valve Electric Motor Data Sheets (see Appendlx 8 )

23MOV-16 Timing Sequence Justification : This valve opens on HPCI Initiation Signal.
For stroke time and sequencing see Appendix 15

2) Both the FLA and LRC for the valv@3MOV-19 was obtained from DC Valve Test Results Summary. (see Appendlx 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-19 there is very big difference between the name plate and test values.
For sequencing and stroke time see Appendix 15.

3) This valve is normalvly closed, and stays closed on HPCI initiation signal.

. 4) Itis assumed that this MOV is not cycled during LOCA and SBO.



Entergy | 125V DC STATION BATTERY 'B" SIZING & VOLTAGE DROP Appendix 2
» JAF-CALC-ELEC-02610 Rev. 2 Page 26 of 35

Computed by: A. Barton
Checked by: S.Kim

4 kV SWGR 71HO2
: LOCA w/LOBC SBO
Compt{ Load ~ Load Start Stop | Start | Stop |Rated Inrush; Nominal | Nominal Normat VA Load QA |Drawing| Notes
No. L.D. "~ Description Time Time | Time | Time | Current (A) |Current (A)[Voltage (V) Rating | Type Cat.

71HO02 | 71-10202 |Norm.Supply from 4kV Transf 71T-4X (Triff 0.1 sec 3sec | 0.1 sec | 0.2 sec 6 N/A 125 N/A Resistance| II/III | ESK-5D 1
71H02 | 71-10210 |Reac Recirc PP 02-2P-1B (Trip) Olsec | 0.2sec | 3sec | 3.1sec 6 N/A 125 N/A | Resistance| II/II1 | ESK-5F 2
71H02 | 71-10212 |Res.Supply from 4kV Transf 71T-2X N/A N/A N/A N/A 6 N/A. 125 N/A Resistance| [I/I1l | ESK-S5E 3
71H02 | 1THONBO3 [Bus 10200 Undervoltage Oper. 0.1sec | 120 min.| 0.1 sec | 240 min N/A 0.22 125 N/A Resistance| II/III | ESK-5G 4
71HO02 Continuous Control 0 sec 120min | Osec | 240 min N/A 0.26 125 N/A  |Resistance

NOTES (Timing Sequence and Individual Load Cun'ent Justifications)

1) Breaker No. 71-10202 will trip when either the undervoltage relays actuate at 3 seconds or when antl-motormg circuit logic is made (ESK-8CC).

However, since it is unknown exactly when the anti-motoring circuit logic is made, the duty cycle will conservatwely 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.71-10210 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 houis for the LOCA w/LOBC event and 4 hours after the SBO event.
4) Theload is 1 SAMI17A relay (0.12amps + 0.069amps) and 1HLA relay (4.3 watts). See G080-0576 and G080-Co019.

6'&
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4 kV SWGR 71HO4
} LOCA w/LOBC SBO s
Compt Load Load Start Stop Start Stop |Rated Inrush|’ Nominal | Nominal |Normal VA| Load QA |Drawing| Notes
No. 1.D. Description Time Time Time Time | Current (A) | Current (A)] Voltage (V] Rating Type | Cat. ‘
71HO04 71-10402 |Norm Supply from 4kV Transf 71 T-4Y (Trip) 0.1 sec 3 sec 0.1 sec 0.2 sec 6 N/A 125 N/A  |Resistance] II/III |ESK-5AJ] 1
71HO4 71-10404 |Feed to 4kV Emerg Bus 10600(Trip) 6.2 seo 6.3 sec 8.7 sec 8.8 sec 6 N/A 125 N/A  |Resistance] I/III [ESK-5AY] 2
: |Feed to 4kV Emerg Bus 10600 (Closc) 119 min 20 sec| 119 min 21 sec N/A N/A 6 N/A 125 N/A  |Resistance 3
Breaker Charging Motor Inrush 119 min 21 sec| 119 min 22 sec N/A N/A 68 N/A 125 N/A  |Resistance
Breaker Charging Motor F.L. 119 min 22 sec| 119 min 25 sec| N/A N/A N/A 14 125 1750 VA /11
T1HO4 71-10410 |Condensate Pmp 33P-8B (Trip) 3 sec 3.1 sec 3 seo 3.1 sec 6 N/A 125 N/A  |Resistance| [I/IIl |[ESK-5A
) 86U-1CNDB0437P-8B Undervoltage Trip Aux Relay 3 seo 120 min. 3 seo 240 min N/A 0.06 125 7.8 Resistance] VI
71HO04 71-10412 |Res. Supply from 4kV Transf 71T-2Y (Close) | 119min 0 sec | 119 min 1 sec N/A N/A 6 N/A 125 N/A  |Resistance{ II/IIl |[ESK-5AK|] 3.4
.t |Breaker Charging Motor Inrush 119 min 1 sec | 119 min 2 sec N/A N/A 68 N/A 125 N/A  [Resistance
Breaker Charging Motor F.L. 119min2sec | 119minSsec| N/A N/A N/A 14 125 1750 VA
71H04 71-10420 [Service Water Pmp 46P-1B (Trip) 3 sec 3.1 seo 3 seo 3.1 se0 6 N/A 125 N/A  |Resistance] II/II] | ESK-SAP
86U-1SWSB0146P-1B Undervoltage Trip Aux Relay 3 sec 120 min. 3 sec 240 min N/A 0.06 125 7.8 Resistance| IVI1
71H04 71-10430 |Circ Water Pmp 36P-1B (Trip) ) 3 seo 3.1 sec 3 sec 3.1 sec 6 N/A 125 N/A  |Resistance] II/1Il |ESK-5AL)
T1H04 71-10440 |Aux Feed to 600V Buses (Trip) 3 sec 3.1 sec 3 sec 3.1 seo 6 N/A 125 N/A  |Resistance| 1I/I1l |ESK-SAR]
T1H4 71-10450 {Cond Booster Pmp 33P-9B (Trip) 3 seo 3.1 sec 3 sec 3.1 seo 6 N/A 125 N/A  |Resistance] 11/111 |[ESK-SAN
: 86U-1CNDB0133P-9B Undervoltage Trip Aux Relay 3 sec 120 min. 3 sec 240 min N/A 0.06 125 7.8 Resist TV/HI
71H04 71-10460 |TB Clsd Loop Clg Wir Pmp 37P-2B (Tripy 3 seo 3.1 seo 3 seo 3.1 sec 6 N/A 125 Resistance] 1I/1I1 |ESK-SAQ
86U-1TBCB01|37P-2B Undervoltage Trip Aux Relay 3 sco 120 min. 3 seo 240 min N/A 0.06 125 1.8 Resistance] I/HI
T1HO04 71-10470 [Breaker Control (Spare) N/A N/A N/A N/A N/A N/A N/A 11/
71H04 | 1HONDO3 |Bus 10400 Undervoltage Oper. 0.1 sec 120 min. 0.1 sco | 240 min N/A 0.24 125 Resistance] 1I/111 | ESK-SH 5
71H04 Continuous control 0 sec 120 min 0 seo 240 min N/A 0.78 125 97 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications)

1) 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 brcaker trip from 0.1 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 purpdse of this calculation, these breakers are considered to close during the last minute of battery duty cycle as a random load for LOCA.
tit) 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.B1-1ZLCNO4.

5) The load is 1 SAM17A relay (0.12amps + 0.069amps) and 2 HLA relays in series with 300ohm reststor and 1 HLA (4.3 watts). See G080-0576 and G080-C019.
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: 4 KV SWGR 71HO6
LOCA w/LOBC SBO -
Compt Load Load Start Stop Start’ Stop Rated Inrush{ Nominal | Nominal |Normal VA] Load | QA | Drawing | Notes
No. LD. Description Time Time Time Time Current (A) | Current (A)|Voltage (V] Rating Type | Cat.
T1HO06 71-10602  |EDG-B feed to Bus 10600 (Clase) 7.2 seo 7.3 seo 9.7 sec 9.8 seo 6 N/A 125 N/A Resistance ] 1 | ESK-SBK 1
Breaker Charging Motor Inrosh 7.3 seo 8.3 seo 9.8 seo 10.8 sec 68 N/A 125 N/A Resistance | [
Breaker Charging Motor F.L. 8.3 sec 12.2 sec 10.8 sec 14.7 sec N/A 14 125 N/A VA
K10-1EDGBO01 |EDG B Egn Failure N/A N/A 9.7 sec 240 min 1.41 0.086 120 10 Resistance | [
EDG-B feed to bus 10600 (Trip) N/A N/A 9.8 seo 9.9 seo 6 N/A 125 N/A Resistance | 1
EDG-B feed to bus 10600 (Close) N/A N/A 239 min 7.2 sec | 239 min 7.3 sco 6 N/A 125 N/A Resistance | 1
Breaker Charging Motor Inrush N/A N/A 239 min 7.3 seo | 239 min 8.3 sco 68 N/A 125 N/A Resistance | 1
Breaker Charging Motor F.L. N/A N/A 239 min 8.3 sec | 239 min 12.2 seo N/A 14 125 N/A VA
71H06 | K8-1EDGB02 |EDG-B&D Tie Brk Closing Rel 1.9 sec 120 min 4.4 sco 10.7 sec 1.41 0.086 120 10 Resistance | I ] ESK-5SBM| 1,2
71-10604 Gen. Tie to 93EDG-B & D (Close) 2 sec 2.1 sec 4.5 seo 4.6 sec 6 N/A 125 N/A Resistance | 1
Breaker Charging Motor Inrush 2.1 sec 3.1 sec 4.6 seo 5.6 seo 68 N/A 125 N/A Resistance | |
Breaker Charging Motor F.L. 3.1 sec 7 sec 5.6 scc 9.5 sec N/A 14 125 N/A VA
62-1EDGB02  |EDG-B&D Output Brk Closing Rel 7 seo 8.2 sec 9.5 sec 10.7 seo N/A 0.06 125 L] Resistance | 1
62X-1EDGB02 |EDG-B&D Output Brk Closing Rel 7 seo 8.2 seo 9.5 seo 10.7 sec N/A 0.03 125 4.3 Resistance | |
K9-1EDGB02 |Gen. Tie to 93EDG-B & D (Trip) 7.3 seo 120 min 9.7 seo 240 min 1.41 0.086 120 10 Resistance | 1
Gen. Tie to 93EDG-B & D (Trip) 7.4 sec 7.5 seo 9.8 seo 9.9 sec 6 N/A 125 N/A Resistance | |
71H06 7t-10610  |RHR Serv Wtr Pmp 10P-1D (Close) 10 min 10 min 1 sec N/A N/A 6 N/A 125 N/A Resistance | I | ESK-SBR 3
Breaker Charging Motor Inrush 10 min 1 seo | 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-101D |RHR Pmp Mtr Cooling SOV ' 0 seo 10 min N/A N/A N/A 0.21 125 26.6 Resistance |
T1HO06 71-10612  |EDG-D feed to Bus 10600 (Close) 7.2 seo 7.3 seo 9.7 sec 9.8 sec 6 N/A 125 N/A Resistance | | § ESK-SBL
Breaker Charging Motor Inrush 7.3 seo 8.3 sec 9.8 seo 10.8 seo 68 N/A 125 N/A Resistance | 1
Breaker Charging Motor F.L. 8.3 seo 12.2 sec 10.8 sco 14.7 seo N/A 14 125 N/A VA
K10-1EDGDO! [EDG D Egn Failure N/A N/A 9.7 sec 240 min 1.41 0.086 120 10 Resistance { 1
EDG-D feed to Bus 10600 (Trip) N/A N/A ¢ 9.8sec 9.9 sec N 6 N/A 125 N/A Resistance { |
71H06 71-10614  |Bus 10400 feed to bus 10600 (Trip) 6.2 seo 6.3 seo 8.7 sec 8.8 scc 6 N/A 125 N/A Resistance | 1 | ESK-5BJ 4
Bus 10400 feed to bus 10600 (Close] 119 min 40 sed 119 min 41 sed N/A N/A 6 N/A 125 N/A Resistance | I 5
Breaker Charging Motor Inrush 119 min 41 seq 119 min 42 sed N/A N/A 68 N/A 125 N/A VA I '
Breaker Charging Motor F.L. 119 min 42 se¢ 119 min 45 scd N/A N/A N/A 14 125 N/A VA
7HH06 71-10620 - |RHR Service Wir Pmp 10P-1B (Closd 10 min S sec | 10 min 6 sec N/A N/A 6 N/A 125 N/A Resistance | 1 | ESK-5BH 3
‘ Breaker Charging Motor Inrush 10 min 6 sec | 10 min 7 sec N/A N/A 68 N/A 125 N/A Resistance
. Breaker Charging Motor F.L. 10 min 7 seo | 10 min 10 sec N/A N/A N/A 14 125 N/A VA
10SOV-101B |RHR Pmp Mitr 10P-1B Cooling SOV 0 seo 10 min 5 sec N/A N/A N/A 0.21 125 26.6 Resistance | 1
TIHHO06 71-10630  |Core Spray PP 14P.1B (Closc) 18.2 seo 18.3 sec N/A N/A 6 N/A 125 N/A Resistance | 1 ESK-5BP 1
Breaker Charging Motor Inrush 18.3 sec 19.3 seo N/A N/A 68 N/A 125 N/A Resistance { |
Breaker Charging Motor F.L. 19.3 seo 23.2 seo N/A N/A N/A 14 125 N/A VA 1
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4 kV SWGR 71HO6 (Cont'd)

LOCA w/LOBC SBO .
Compt Load Load Start Stop Start Stop Rated Inrush] Nominal | Nominal [Normal VA} Load | QA | Drawing | Notes
No. LD. I Description Time Time Time Time Current (A) | Current (A)|Voltage (V] Rating Type |[Cat. K
T1HO6 71-10640 RHR Pump 10P-3D (Close) 13.2 seo 13.3 sec N/A N/A 6 N/A 125 N/A Resistance | 1 | ESK-5BX 1
Breaker Charging Motor Inrush 13.3 seo 14.3 seo N/A N/A 68 N/A 125 N/A Resistance | 1
Breaker Charging Motor F.L. 143 sec 18.2 sec N/A N/A ’ N/A 14 125 N/A VA
71H06 71-10650 RHR Pump 10P-3C (Close) 1 sec 1.1 seo 3.5 seo 3.6 seo 6 N/A 125 N/A Resistance| 1 | ESK-5BW 1
Breaker Charging Motor Inrush 1.1 seo 2.1 seo 3.6 seo 8.5 seo 68 NA 125 N/A VA I
Breaker Charging Motor F.L. 2.1 seo 6 seo 3.6 seo 8.5 seo N/A 14 125 N/A VA I
RHR Pump 10P-3C (Trip) .. 6.2 sec 63scc | 8.7 sec 8.8 seo 6 N/A 125 N/A Resistance | 1 4
RHR Pump 10P-3C (Close) 8.2 sec 8.3 seo N/A N/A 6 N/A 125 N/A Resistance | | 1
Breaker Charging Motor Inrush 8.3 seo 9.3 sec N/A N/A 68 N/A 125 N/A Resistance | 1
Breaker Charging Motor F.L. 9.3 seo 13.2 seo N/A ) N/A N/A 14 125 N/A VA 1
T1H06 71-10660  |Feed to Buises 11600 & 12600 (Close N/A N/A N/A N/A N/A N/A N/A N/A Resistance | I | ESK-5BN 6
7IHOG (- IHOEBO3  [Emet Bus 10600 Undervoltage, 00sec | 72sec’ 0.1 sec 239min & 7.2sed  N/A 111 125 139 |Resstance [ I} ESK-SBT
Load Shedding and Sequencing S
T1H06 Continuous control : 0 sec 120 min 0 sec 240 min N/A 1.22 125 152 Resistance

NOTES: (Timing Sequence and Individual Load Current Justifications) \
1) Forthe 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 pm.

.3)RHR SW are manually started by operators after RHR Pump Start, RHR SW pumps 10P-1B & 10P-1D start at 10 min to initiate RHRSW cooling,.

RHRSW pump will be started manually by the control room operator one by one, not simultaneously.

OP-13C 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 mrush currents resulting in a high voltage drop on emergency buss.
Atleast 5 to 10 seconds' duration is expected between the pumps” start. [

T=10 minutes is selected for the first manual start of RHRSW pump. This is the time reasonably early because no earlicr 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 witﬁ 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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600 V SWGR 71L14
. , LOCA w/LOBC SBO : ‘
Compt Load Load Start Stop Start Stop |Rated Inrush| Nominal | Nominal |Normal VA| Load QA |Drawing| Notes
No. LD. Description Time Time Time Time | Curment (A) |Current (A)] Voltage (V)| Rating Type Cat.
71L14 71-11402 |Breaker Control 71L14 Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance] II/II1 | ESK-6A 1
71L14 71-11416 |RB Clg Wir PP 15P-2B 52X Energize | 2 sec 4.4 sec 2 sec 4.4 sec N/A 1 125 125 Resistancel II/111 |ESK-6AD 2
» RB Clg Wir PP 15P-2B Close 2.1sec | 44sec | 2.1sec | 4.4sec 44 N/A 125 N/A Resistance] II/I1I
71L14 71-11418 |RB Vent Supply Fan 66FN-5B Trip 0.1sec | 0.2sec 0.1 sec 0.2 sec 19 N/A 125 N/A Resistancel 1111 JESK-6AT]. 3
71L14 71-11420 |RB Vent Return Fan 66FN-12BTrip | 0.1sec | 02sec | O0.0sec | 0.2sec 1.9 N/A 125 N/A Resistance] II/II1 |ESK-6AY 4
71L14 Continuous Control 0 sec 120 min 0 scc 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 12QPSIG).
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, 5B and 5C) are running. For conservatism, 66FN-5B fan is assumed

to be operating. On loss of AC power (71AC10), the breaker will trip via relay 62CX-1RNVNO7 n.c. contact in the trip coil circuit.

(Ref. DBD-066, ESK-6AT, ESK-GED)
4) During the normal plant operation, one out of two retum fans (66FN-12A and 12B) is running. For conservatism, 66FN-12B fan is assumed

to be operating. On loss of AC power (7IRBACBS), the breaker wilftrip via relay 33Y-1RNVBO6 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. LD. Description Time | Time | Time | Time | Current (A) |Current (A)| Voltage (V)| Rating Type Cat.

71L16 “71-11602  |Breaker Control Supply N/A N/A | NA N/A N/A N/A N/A N/A Resistance 1 ESK-6H 1

71L16 71-11616 |Cntrl CRD Water Pump 03P-16B| N/A N/A | NA N/A N/A N/A N/A N/A Resistance I ESK-6AK| 2

NOTES: (Timing Sequence and Individual Load Current Justifications)
1)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 VSWGR 71L24

: LOCA w/LOBC SBO ‘ :
Compt | Load Load Start Stop Start Stop | Rated Inrush| Nominal | Nominal |Normal VA| Load QA | Drawing | Notes
No. ID. 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 N/A N/A N/A N/A Resistance | IVII | ESK-6B 1
71124 | 71-12404 |Bkr Control Tie to Bus 71123 N/A N/A N/A N/A N/A N/A N/A N/A Resistance| IV | ESK-6E 1
71124 | 71-12410 |Air Compressor 39AC-1B N/A N/A | NA N/A N/A N/A N/A N/A Resistance| IV | ESK-6AH| 2
71L24 | 71-12418 |Wir Heating Pmp 87P-23B Trip 0.1sec | 0.2sec | 0.1sec | 0.2 sec 1.9 N/A 125 N/A Resistance| IVII | ESK-6AY| 3
71124 | 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| IVII | ESK-6AB| 4
71124 Continuous Control Osec | 120min | Osec | 240 min N/A 0.21 125 Resistance

NOTES:_(Timing Sequence and Individual Load Current Justifications)
1) This breaker is manually operating.
2 ) Modification M1-99-014 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 of AC power (71AC10), the breaker will trip via relay 71-1AHVNI13 n.c. contact in the trip coil circuit.
(Ref. ESK-6AY ESK-10FT, 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.

'
3
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600 V SWGR 71L26
_ LOCA w/LOBC SBO :
Comptf Load Load Start | Stop Start | Stop |Rated Inrush| Nominal | Nominal |Normal VA] Load | QA |Drawing| Notes
No. 1.D. Description Time | Time | Time | Time | Current (A) |Current (A)| Voltage (V)] Rating Type |Cat.
710261 71-12610 |[ESW Pmp 46P-2B 52X Energize | 2 sec 1 39sec 2sec | 6.4 sec N/A 1 125 125 Resistance] 1 |ESK-6AL 1
ESW Pmp 46P-2B 52CC (Close) | 2.1sec | 3.9sec | 2.1sec | 6.4 sec 44 N/A 125 N/A Resistance] 1 :

71L26] 71-12602 |71L26 Breaker Control Supply ‘N/A N/A N/A N/A N/A N/A N/A N/A Resistance] 1 | ESK-6H 2
71L26 Continuous Control Osec [ 120min | Osec ]240min N/A 0.21 125 Resistance,

will come in first (LE. 40PSIG 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.

NOTES: (Timing Sequence and Individual Load Current Justifications)

E«;‘

1) The ESW Pump P46-2A will operate upon a LOCA signal . The pump will receive a signal to start when the Emérgency 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 120PSIG).
It is unknown how quickly RBC reached 40PSIG. 40PSIG is a closure signal for the ESW pump motor breaker. It is unknown which ESW Pump Motor breaker closure signal
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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. LD. Description Time Time Time Time | Current (A) |Current (A)|Voltage (V)| Rating’ Type Cat.
71034 71-13402 {71134 Breaker Control Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance| IV | ESK-6C | : 1
71L34 71-13404 |Tie to Bus 13300 NA | NA 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 O.1sec | 0.2sec | O.1sec | 0.2sec 1.9 N/A 125 N/A Resistance| T/ | ESK-6AW] 2
71L34 71-13412  |{71TBT-4 Admin Complex Trans. N/A ‘N/A N/A N/A N/A N/A N/A N/A Resistance| IIII | ESK-6AM} 1
71134 Continuous Control Osec | 120min | Osec | 240 min N/A 0.17 125 Resistance

NOTES: (Timing Sequence and Individual Load Current Juétiﬁcations)

1) This breaker is manually operating,

i

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 breaker will trip via relay 33Y-1TBVBO04 n.c. contact in the trip coil circuit.

(Ref. DBD-067, ESK-6AW, ESK-6EM)
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600 V SWGR 71L44

LOCA w/LOBC SBO :
Compt Load Load Start | Stop | Start | Stop |Rated Inrush| Nominal | Nominal |Normal VA| Load QA | Drawing | Notes
No.’ 1.D. Description Time | Time | Time | Time | Cuirent (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] IVl | ESK-6XC 1
71L44 71-14426 |{TB Vent Fan 67FN-5B Trip 0.1sec | 0.2sec | 0.1 sec | 0.2 sec 1.9 N/A 125 N/A Resistance| II/III | ESK-GAV 2
71L44 71-14402 |[Control Supply N/A N/A N/A N/A N/A N/A N/A N/A Resistance| VIl | ESK-6D 3
71L44 Continuous Control Osec |120min| Osec | 240 min N/A - 013 125 Resistance |

NOTES:_(Timing Sequence vand 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 running. For conservatism, 67FN-5B fan is assumed '_
to be operating. On loss of AC power (71TBACBS6), the breaker will trip via relay 33X-1TBVB04 n.c. contact in the trip coil circuit.

(Ref. DBD-067, ESK-6AV, ESK-6EM)

3) This breaker is manually operating.

H
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T "~ LOCA DISCHARGE PROFILE DATA B

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| 44476 27.80 0.46 149 | 1.837 | 116.25
3| 44476 27.80 0.46 1.95 1.937 | 116.25
4| 44476 2780 046 241 1.937 | 116.25
5| 44476 27.80 0.46 2.87 1.937 | 116.25
6| 444.76 27.80 - 0.46 3.34 1.937 | 116.25
7| 44476 27.80 0.46 3.80 ) 1.937 | 116.25
8| 44476 27.80 0.46 4.26 1.837 | 116.25
9| 44476 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 | 44476 27.80 0.46 7.04 1.937 | 116.24
15| 444.76 27.80 046 |- 7.51 1.937 | 116.24
16 | 444.76 27.80 0.46 7.97 1.937 | 116.24
17 | 44476 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 - 2780 .. 046 | 9.36 | . 1.937, 11624 |
- 20| 44476 | 2780| 0461~ 9.82 1.937 | 116.23 |~ e
21| 44476 27.80 0.46 10.29 ‘ 1.937 | 116.23 |
22| 44476 27.80 0.46 10.75 1.937. | 116.23
23| 44476 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 1937 | 116.23
30 | 444.76 27.80 0.46 14.46 1.937 | 116.23
31| 444.76 27.80 0.46 14.92 1.837 | 116.23
32| 444.76 27.80 0.46 15.38 1.937 | 116.23
33| 444.76 27.80 0.45 15.85 1.937 | 116.23
34| 44476 27.80 0.46 16.31 1.937 | 116.23
35| 44476 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 1.837 | 116.23
39| 444.76 27.80 0.46 18.63 1.937 | 116.23
40 | 44476 27.80 0.46 19.09 1.937 | 116.23
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LOCA DISCHARGE PROFILE DATA
Gould NCN-33
Amp
Time | Ampere | Amps per Hours Cumulative Volts Actual
(min.) Rate | posplate | perpos A.H./pos. per Battery
L (16 plates) | plate Dlscharge cell . Voltage |
41| 44476 27.80 0.46 19.55 1.8937 | 116.23
42| 44476 27.80 0.46 20.02 1.937 | 116.23
43 | 444.76 27.80 0.46 20.48 1.937 | 116.22
44 | 44476 27.80 0.46 20.94 1.837 | 116.21
45 | 44476 27.80 0.46 21.41 1.8937 | 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 2419 1.936 | 116.18
62| 44476 . 27.80 0.46 24.65 1.836 | 116.18.
53 | 44476 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 0.456 26.04 1.8936 | 116.17
.56 | 44476 27.80 0.46 26.50 1.936 | 116.16
57 | 444.76 27.80 046 | 26.97 1.936 | 116.15
58 | 444.76 27.80 0.46 27.43 1.936 | 116.15
69 | 44476 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| 44476 27.80 0.46 29.28 1.935 | 116.12
63 | 444.76 27.80 0.46 29.75 | 1.835 | 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 | 44476 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| 44476 27.80 0.46 33.92 1.934 | 116.05
73 | 44476 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 1.834 | 116.03
77 | 44476 27.80 0.46 36.23 1.934 | 116.02
78 | 444.76 27.80 0.46 36.70 1.933 | 116.00
79 | 44476 - 27.80 0.46 37.16 1.8933 | 115.99
80| 44476 27.80 0.46 37.62 1.933 | 115.98
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h ' : Computed by: A. Barton
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B} LOCA DISCHARGE PROFILE DATA
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 | 44476 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 | 44476 27.80 0.46 40.86 1.931 | 115.88
88 | 444.76 27.80 0.46 41.33 1.931 | 115.86
89| 44476 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 | 44476 27.80 0.46 43.18 1.930 | 115.80
93| 44476 27.80 0.45 4364 1.830 | 115.79
94 | 444.76 27.80 0.46 4411 1.930 | 115.78
95 | 44476 27.80 0.46 44 .57 1.929 | 115.76
96| 444.76 27.80 0.46 45.03 1.929 | 115.756
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
09 | 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 | 11562
106 | 444.76 27.80 0.46 49.67 1.927 | 115.60
107-|. 444.76 27.80 ..-0.46 50.13" 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 | 11542
117 | 444.76 27.80 0.46 54.76 1.923 | 11540
118 | 444.76 27.80 0.46 55.23 1.923 | 115.38
119 | 444.76 2780 - 046 55.69 1.923 | 115.36
120 | 444.76 27.80 0.46 56.15 1.922 | 115.33
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N : i Computed by: A. Barton
SBO DISCHARGE PROFILE DATA Checked by: S. Kim
“Gould NCN-33
Amp
Time | Ampere Hours Cumulative Volts Actual
{min.) Rate per pos A.H./pos. per Battery
plate Discharg cell Voltage |
0 2.074 | 124.46
11 907.80 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| 6556.43 0.58 4.69 1.927 | 115.65
8| 6556.43 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 1.827 | 115.60 :
~ 16| 556.43 0.58 9.91 1.926 | 115.59 .
v 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| - 1455 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 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 e 1.959 | 117.52 e
32| 236.63 0.25 18.52 1.859 | 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| 11549
37| 561.65 0.59 20.43 1.925 | 11548
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 1.824 | 11544
41| 561.65 0.59 22.77 1.924 | 115.43
42 | 236.65 0.256 23.01 1.958 | 117.51
43 | 236.65 0.25 23.26 1.958 | 117.51
44 | 236.65 0.256 23.51 1.058 | 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 0.25 24.49 1.958 | 117.51
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SBO DISCHARGE PROFILE DATA
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——

Gould NCN-33
Amp

Time | Ampere Hours Cumulative Volts | 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
v 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 23775 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 | 117.49
79| 237.75] "~ 025 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 33.156 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| 23775 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| 237.76 0.25 36.12 1.958 | 117.49
96| 237.75 0.256 36.37 1.958 | 117.49
97 | 23775 0.25 36.61 1.958 | 117.49
98 | 237.75 0.25 36.86 1.958 | 117.49

Appendix 3

‘ Page 6 of 8
Computed by: A. Barton
" Checked by: S. Kim
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Appendix 3
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Computed by: A. Barton .

Gould NCN-33 -
Amp
Time | Ampere Hours Cumulative Volts | Actual
(min.) | Rate per pos A.H./pos. per Battery
plate Discharge cell Voltage |
99 | 237.75 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 | 117.48
110 | 237.75 0.25 39.83 1.958 | 117.49
111 | 237.75 0.25 40.08 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
Y117 | 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
1351 237.75 1.24 46.03 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 1.858 | 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 55.83 1.957 | 117.45
180 | 237.75 124 ] - 57.17 1.957 | 117.41
185 | 237.75 1.24 4 58.41 1.856 | 117.38
190 | 237.75 1.24 59.65 1.856 | 117.35
195 | 237.75 1.24 .60.88 1.956 | 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 1.852 | 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

Checked by: S. Kim
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Appendix 5

Page 1of 25
Computed by: A. Barton
Checked by: S. Kim

PANEL 71BCB-2B for LOCA PICK UP & DROP OUT VOLTAGES

- Component LOCA Pickup. LOCA Dropout
Comp Load Load Q.A. | MFG Model No Ref, Nomina} Pickup | Dropou Minimuml Margin| Pickup | Minimum| Margin| Dropout
No, 1.D. Description Cat ' Voitage | Voltage Voltage1 Voltage Acceptable] Voltage | Acceptable
A02 | 71LPEEBDCI Emerg Lighting Panel 1At} GE 1C28001607 See Design Input 2.18 & 2.19 120 78 18.0 103.29 25.29 YES 102.61 84.61 YES
A03 TILPEHBI Emerg Lighting Panel | H/II | GE 1C28001607 See Design Input 2.18 & 2.19 120 78 18.0 106.26 28.26 YES 105.57 -87.57 YES
A0S TILPEADC2 Emerg Lighting Panel | I/l | GE 1C28001612 See Design Input 2.18 & 2.19 120 78 18.0 102.07 24.07 YES 101.41 83.41 YES
A07 7ILPERDC3 Emerg Lighting Panel | 1111 | GE 1C28001607 See Design Input 2.18 & 2.19 120 78 18.0 104.37 26.37 YES 103.69 85.69 YES
A0S 71LPERW] Emerg Lighting Panel | 1111 | GE 1C28001607 See Design Input 2.18 & 2.19 120 78 18.0 105.09 27.09 YES 104.40 86.40 YES
C02 31P-7B(M) RFPT B Emerg Oil Pump] 1111 | GE SCD256E1050 1EEE-946 (80% of nominal) 125 100 100.0 97.58 |-+=242 | - NO: | 10027 0.27 YES
31P-7B(M) Control 31P-7B(M) Control 1Al | GE |IC2820A100BB3) Sce Design Input 2.21 120 75.6 240 109.97 34.37 YES 107.07 83.07 YES
1A | GE |IC28001621AM3H See Design Input 2.18 & 2.19 120 78.0 18.0 109.97 31.97 YES 107.07 89.07 YES
117111 | GE }|IC2800A501AB23C GE Technical inquiry dated 08/08/97( 120 75.6 9.6 109.97 34.37 YES 107.07 97.47 YES
- {I/11 | GE [IC2820A100BB3J See Design Input 2.21 120 75.6 240 109.97 34.37 YES 107.07 83.07 YES
D02 . 94P-2(M) Emerg Bearing Oil Pump | 11111 | GE SCD366E735 IEEE-946 (80% of nominal) 125 100 100.0 N/A N/A N/A N/A N/A N/A
94P-2(M) Control 94P-2(M) Control 1I/11 | GE |iC28001621AM3H See Design Input 2,18 & 2.19 120 78.0 18.0 N/A N/A N/A N/A N/A N/A
11111 | GE |IC2820A100BB3K See Design Input 2.21 120 75.6 240 N/A N/A N/A N/A N/A N/A
2 AN | GE |iC2800As01aB23C | S DesiEninpu2 DA EMaRomGE | 1o | 756 | 96 | NA | N N/A NA | na | Na
PANEL 71BCB-2B for SBO PICK UP & DROP OUT VOLTAGES
Component SBO Pickup. SBO Dropout
Comp Load Load Q.A. | MFG Model No Ref. Nomina} Pickup | Dropouf Minimum| Margin| Pickup | Minimum| Margin] Dropout
No. L.D. Description Cat Voltage | Voltage Voltage1 Voltage Acceptable] Voltage Acceptable
A02 | 71LPEEBDCI Emerg Lighting Panel | 1/11 | GE 1C28001607 See Design Input 2.18 & 2.19 120 78.0 18.0 112.13 34.13 YES 102.90 84.90 YES
A03 | - 71LPEHBI Emerg Lighting Panel | 11111 | GE 1C28001607 See Design Input 2.18 & 2.19 120 78.0 18.0 115.36 37.36 YES 105.86 87.86 YES
A05 | T7ILPEADC2 Emerg Lighting Panel | 11111 | GE 1C28001612 See Design Input 2.18 £ 2.19 120 78.0 18.0 110.81 32.81 YES 101.69 83.69 YES
A07 § 7ILPERDC3 Emerg Lighting Panel | 11111 | GE 1C28001607 See Design Input 2.18 &£ 2.19 120 78.0 18.0 113.31 35.31 YES 103.98 85.98 YES
AO8 71LPERWI Emerg Lighting Panel | 11111 | GE 1C28001607 See Design input 2.18 & 2.19 120 78.0 18.0 114.09 36.09 YES 104.69 86.69 YES
Co2 31P-7B(M) RFPT B Emerg Oil Pump| 11/1Il | GE 5CD256E1050 IEEE-946 (80% of nominal) 125 100.0 | 100.0 96.32 |:--3.6 96.14 .86 0
31P-7B(M)Controf) 31P-7B(M) Control 1/l | GE |IC2820A100BB3)J See Design Input 2.21 120 75.6 240 108.55 32.95 YES 103.51 79.51 YES
Il | GE |IC28001621AM3H See Design Input 2.18 & 2.19 120 78.0 18.0 108.55 30.55 YES 103.51 85.51 YES
141l | GE ]IC2800A501AB23C GE Technical inquiry dated 08/08/97| 120 75.6 9.6 108.55 32.95 YES 103.51 93.91 YES
' 11/11 | GE |1C2820A100BB3} See Design Input 2.21 120 75.6 240 108.55 32.95 YES 103.51 79.51 YES
D02 94P-2(M) Emerg Bearing Oil Pump | 11/111 { GE SCD366E735 1EEE-946 (80% of nominal) 125 100.0 | 100.0 9949 |: ~0.g g ) 102.61 261 YES
94P-2(M)Control) 94P-2(M) Control I | GE [IC28001621AM3H See Design Input 2.18 &£2.19 120 78.0 18.0 107.07 29.07 YES 104.70 86.70 YES
I/ | GE [1C2820A100BB3K See Design Input 2.21 120 75.6 240 107.07 31.47 YES 104.70 80.70 YES
1 | GE |ic2800A5014B23c | SeeDesiEnpulZOLEMlfomGE | 13 | 956 | 96 | 10707 | 3147 | vES | 10470 [ 9510 [ vEs
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' PANEL 71DC-B1 for LOCA PICK UP & DROP OUT VOLTAGES

» " Component LOCA Pickup. LOCA Dropout
Comp Load Load Q.A.] MFG Model No Reference Nominal| Pickup | Dropout|Minimurm{ Margin| Pickup | Minimum| Margin| Dropout

No. L.D. Description Cat Voltage [ Voltage | Voltage | Voltage Acceptable] Voltage Acceptable

03 TUPRNO6  |Gen.& Transf. Prim. Protect. 111 GE N/A N/A 125 N/A N/A 106.50 N/A N/A 105.39 N/A N/A

07 1ZLCNO4  |115kV Station UV Trip i 11/111] Agastat |7012PBL A348-C008 - 125 100 50 108.87 8.87 YES 108.87 58.87 YES

M|  GE  |12HEA61B235| GE GEZ-7723 (Excerpt), App.8 | 125 70 70 | 108.87 | 3887 | YES 108.87 | 3887 | YES

H 1YL2NO7  {345kV Bkr 71PCB-10042 At 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 | 71PCB-10042 |345kV Bkr Trip Coil LI GE ATB-362-7 GE Summary of CB Equipment 8/28/71 125 70 70 87.98 17.98 YES 87.06 17.06 YES

! 17 _} 71PCB-10052 |345kV Bkr Trip Coil 1111 GE ATB-362-7 GE Summary of CB Equipment 8/28/71 125 70 70 88.03 18.03 YES 87.11 17.11 YES

[ 18 1YLINO7 345kV Bkr 71PCB-10052 ARt Failure | I1/A11 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. 7AMOD-10031 Open C{ 1171l | 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. 7AMOD-10031 Motor 11/111| 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

Component SBO Pickup. SBO Dropout
Comp Load Load QA.] MFG Model No Reference - |Nominalj Pickup | Dropout|Minimuny{ Margin{ Pickup {Minimum| Margin| Dropout

No. | L.D. Description Cat ‘ Voltage | Voltage | Voltage | Voltage Acceptable| Voltage Acceptable
03 1UPRNO6  }Gen.& Transf. Prim. Protect. 111 GE N/A N/A 125 N/A N/A 116.48 N/A N/A 116.48 N/A N/A
07 1ZLCNO4 115kV Station UV Trip HAI]  Agastat |7012PBL A348-C008 125 100 50 113.03 13.03 YES 113.03 63.03 YES
1A GE 12HEA61B235|  GE GEZ-7723 (Excempt), App. 8 125 70.0 70 113.03 | 43.03 YES 113.03 43.03 YES
15 71PCB-10042 |345kV Bkr Trip Coil 1111 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
17 | 71PCB-10052 |345kV Bkr Trip Coil 11 GE ATB-362-7  |GE Summary of CB Equipment 8/28/71 125 70 70 N/A N/A N/A N/A N/A -N/A
19 1YGINO1  |345kV Disc. 7AMOD-10031 Open C{ 11/111 | Porter Co. [MK-40A 1.24-33 & P295-0057(P06) 125 90 90 109.47 19.47 YES 10047 10.47 YES
71MOD-10031(M]345kV Disc. 71MOD-10031 Motor 1/ Peerless jSF2R3 1.24-33 & P295-0057(P06) 125 90 90 103.82 13.82 YES 102.39 12.39 YES

%
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PANEL 71DC-B2 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup. LOCA Dropout

‘omp| Load Load Q.A. MFG Model No Reference Nominal | Pickup | Dropout| Minimum | Margin Pickup Minimum | Margin| Dropout
No LD. Description Cat - Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable

o} 1CICBO4 [RCIC Relay Logic 1 GE 12HFA151A2F (G080-0233 128 75.0 12.5 11417 | 39.17 YES 10339 | 90.89 YES

i GE 12HGAI1AS2F G080-0213 125 75.0 12.5 114.17 | 39.17 YES 103.39 | 90.89 YES

1 GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 114.17 } 39.07 YES 103.39 | 65.89 YES

1ADSBO1 ADS System Power Logic i GE 12HFA151A2F (080-0233 125 75.0 12.5 103.92 | 28.92 YES 10323 | 90.73 YES

(Logic & SRVs) 1 GE 12HGA1AS2F G080-0213 125 75.0 12.5 103.92 | 2892 YES 10323 | 90.73 YES

(PANEL 09-45) ] GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 103.92 | 28.92 YES 103.23 | 65.73 YES

1 Agastat ETRI4D3EC2004 A348-0342 125 1000 | 56.25 103.92 392 YES 10323 | 46.98 YES

02S0V-71El ADS Auto_Pilot SOV 1 Target Rock 1/2SMS-S-02-1 QDR No. 35.8 i25 92.0 92 107.52 15.52 YES 106.73 | 14.73 YES

IRHRB33 RHR Channel B Logic ] .- GE 12HFAI51A2F G080-0233 125 75.0 12.5 113.09 | 38.09 YES 10241 | 8991 YES

(PANEL 09-33) 1 GE 12HGAL1AS2F (G080-0213 125 75.0 12.5 113.09 | 38.09 YES 10241 | 89.91 YES

] GE 12HMA124A2 GE Fax Dated 09/30/00 125 5.0 37.5 113.09 | 38.09 YES 10241 | 64.91 YES

, 1 GE CR2820B Series A GE Technical inquiry dated 08/08/97 | 125 87.5 12.5 113.09 | 25.59 YES 10241 | 89.9§ YES

. 1 Agastat ETR A348-0342 125 1000 | 56.25 113.09 | 13.09 YES 10241 | 46.16 YES

1 Agastat E7012PH A348-C008 125 100.0 12.5 113.09 | 13.09 YES 10241 | 89.91 YES

1ADSB02 ADS Low Water Level Logic i GE 12HGA11AS2F G080-0213 125 75.0 12.5 104.15 | 29.15 YES 10345 | 90.95 YES

| 02 C3SOV-140B RPS Trip Backup Scram SOV ] GE 12HFAIS1A2F G080-0233 125 75.0 12.5 105.18 | 30.18 YES 10448 | 91.98 YES

! (PANEL 09-15) 1 ASCO NP8316 E-mail from ASCO Dated 11/20/01 125 90.0 % 105.18 | 15.18 YES 10448 | 14.48 YES

05 1CSPB10 Core Spray Channel B Logic 1 GE 12HFAIS1A2F (080-0233 125 75.0 12.5 114.91 39.91 YES 104.20 | 91.70 YES

(PANEL 09-47) 1 GE 12HGA11AS2F G080-0213 125 75.0 12.5 11491 | 39.91 YES 10420 | 91.70 YES

1 GE 12HMA124A2 _ GE Fax Dated 09/30/00 125 75.0 31.5 11491 | 39.91 YES 104.20 | 66.70 YES

06 THPIB24 HPCI Relay Logic & ] _GE 12HFA151A2F G080-0233 125 75.0 12.5 11503 | 40.03 YES 10428 | 91.78 YES

Remote Trip 1 GE 12HGAI1AS2F G080-0213 125 75.0 12.5 115.03 | 40.03 YES 104.28 | 91.78 YES

(PANEL 09-39) 1 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 8.5 12.5 11503 | 27.53 YES 10428 | 91.78 YES

2350V-102 HPCI Remote Trip SOV ] Skinner Valve | 73212BN52N0ONOS2TBC6 JE-01-005 120 96.0 96.0 115.67 19.67 YES 104.44 8.44 YES

09 31SOV-12B RFPT B Turbine Trip 1/ ASCO ASCO Cat No. 106A231 |E-mail from ASCO dated 04/26/02 125 90.0 90 10191 | 1191 YES 101.23 | 11.23 YES

10 23INV-79 HPCl Instrunemt Pwr Inverter ] Topaz  |[N250-GWR-125-60-115  [WR 97-00648-00 & Cal. Sheet(ICR) 125 100.5 | 1015 | 1i5.16 13.66 YES 104.28 2.78 YES

23TU-3-12 HPCI Turbine Speed P/S 1 Lambda JSW-150-48/A JE-01-013 125 85.0 85 115.02 | 30.02 YES 104.13 | 19.13 YES

23S0V-53,-54  |HPCI Steam Supply Trap & Exh VA's [ 11111 ASCO NP8321ASE Fax from ASCO dated 10/01/97 125 90 90 103.91 13.91 103.21 13.21 YES

11 | . 02-184P-3B(M) _ [RWR MG Set B Emerg.Oil Pmp [T GE SCD14D05A341520  [1IEEE-946 (80% of nominal) 125 100 100 99.53 |04 ¥ 105.57 5.57 YES

" | 02-184p-3B(MXControl) |02-184P-3B(M) Control A GE 12HFA151 A2F G080-0233 125 75.0 2.5 10730 | 32.30 YES 108.16 | 95.66 YES

f [T] Agastat 7012PBL > A348-C008 125 100 50 107.30 7.30 YES 108.16 | 58.16 YES

g [T GE CR105K000BLA Telecon with GE Dated 04/18/97 125 62.3 375 107.30 | 44.80 YES 108.16 | 70.66 YES

12 02-184-1B(BKR)  |Reac Recir M/G Set B Trip T/l GE 12HGA11AS2F G080-0213 125 75.0 12.5 11239 | 37.39 YES 11239 | 99.89 YES

: [ GE AKF-2-25 GE Material Spec for AK15/25 125 70 70 11239 | 4239 YES 112.39 | 42.39 YES

13 02-184-1A(BKR) [Reac Recir M/G Set A” Alt Trip [T GE 12HGAI1AS2F , G080-0213 125 75.0 12.5 112.01 37.01 YES 11201 | 99.51 YES

: 1 GE AKF-2-25 GE Material Spec for AK15/25 125 70 70 11201 | 42.01 YES 11201 | 42.01 YES

14 13INV-80|B Steam Leak Det Sys 1 Topaz 125-GW-125-60 T248-0049 & Cal. Sheet(ICR) 125 1015 | 1015 | 115.38 13.88 YES 104.56 3.06 YES
16 02-3V/V-613D  JATTS Cabinet Pwr Supply Converter 1 Datametric 147D8661P1 G080-0166 125 108 105 115.23 10.23 YES 104.40 | —

23 23E/S-200B Foxboro Inst Pwr Supply 1 Foxboro 'N-2ARPS05-A6-BB4 Mod F1-89-158 125 104 104 114.97 10.97 YES 104.11
29 71INV-1B 27 MAP Pnl-Inst INV Loads 1 HDR Power ST1-03-1 Dwg No. 1.49-160 125 1015 | 1o1s | 11418 12.68 YES 103.23 1.73 YES
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PANEL 71DC-B2 for SBO PICK UP & DROP OUT VOLTAGES

Component SBO Pickup. SBO Dropout
Comp Load Load QA. MFG Modet No Reference Nominal | Pickup | Dropout| Minimum | Margin | Pickup | Minimum { Margin| Dropout
No. 1.D. Description Cat " Voltage {Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
01 {CICB04 RCIC Retay Logic 1 GE 12HFA151A2F G080-0233 125 75.0 12.5 115.11 40.11 YES 104.01 91.51 YES
' 1 GE 12HGA11AS2F G080-0213 125 75.0 12.5 115.11 40.11 YES 104.01 91.51 YES
! GE 12ZHMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 115.11 40.11 YES 104.01 66.51 YES
$ . 1ADSBO{ ADS System Power Logic 1 GE 12ZHFAISIA2F G080-0233 128 75.0 12.5 N/A N/A N/A N/A N/A N/A
. : . . (Logic & SRVs) I GE 12HGAIIAS2F | G080-0213 125 75.0 12.5 N/A N/A N/A _N/A N/A N/A
(PANEL 09-45) 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
) 1 Agastat - ETR14D3EC2004 A348-0342 125 100.0 56.3 N/A N/A N/A N/A N/A N/A
02SOV-TIEl . |ADS Auto Pilot SOV 1 Target Rock 1/2SMS-§-02-1 QDR No, 35.8 125 92.0 92.0 N/A N/A N/A N/A N/A N/A
{RHRB33 RHR Channel B Logic 1 GE 12HFA151A2F G080-0233 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
' (PANEL 09-33) 1 GE 12HGA11AS2F G080-0213 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
1 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
1 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
1 Agastat ETR A343-0342 125 100.0 56.3 N/A N/A N/A N/A N/A N/A
1 Agastst E7012PH A348-C008 125 100.0 12.5 N/A N/A N/A N/A N/A N/A
1ADSB0? ADS Low Water Level Logic 1 GE 12HGA11AS2F 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 1 GE 12HFA151A2F G080-0233 125 75.0 12.5 114.70 39.70 YES 104.37 91.87 YES
{PANEL 09-15) 1 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 1CSPBI10 Core Spray Channel B Logic 1 GE 12HFAIS1A2F G080-0233 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
(PANEL 09-47) 1 GE 12HGA1AS2F G080-0213 125 75.0 12.5 N/A N/A N/A N/A N/A N/A
1 GE 12HMA124A2 GE Fax Dated 09/30/00 125 750 375 N/A N/A N/A N/A N/A N/A
06 1HPIB24 HPCI Relay Logic & I GE 12HFAIS1A2F (G080-0233 125 75.0 12.5 115.31 40.31 YES 104.18 91.68 YES
: Remote Trip |} GE 12HGAI1AS2F G080-0213 125 75.0 12.5 115.31 40.31 YES 104.18 91.68 YES
! (PANEL 09-39) 1 GE 12HMA124A2 GE Fax Dated 09/30/00 125 75.0 37.5 115.31 40.31 YES 104.18 66.68 YES
. 1 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
¢ - 23S0V-102 HPCI Remote Trip SOV 1 Skinner Valve | 73212BNS2NOONOS2TBC6 JE-01-00S 120 96.0 96.0 114.66 18.66 YES 104.33 8.33 YES
09 3iSOv-12B RFPT B Turbine Trip J/01 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 1 Topaz N250-GWR-125-60-115  {WR 97-00648-00 125 1015 101.5 115.42 13.92 YES 104.15 2.65 YES
- 23TU-3-12 HPCI Turbine Speed P/S - 1 Lambda JSW-150-48/A . JE-01-013 : 125 85.0 85.0 115.29 30.29 YES 104.00 19.00 YES
¢ 2350V-53, .54 HPCI Steam Supply Trap & Exh VA's 1A ASCO NP8321ASE Fax from ASCO dated 10/01/97 125 90.0 90 113.29 23.29 YES 103.00 13.00 YES
11 |° 02-184P-3B(M) |RWR MG Set B Emerg.Qil Pmp 1m GE SCD14D05A341520  [IEEE-946 (80% of nominal) 125 100.0 100 102.54 2.54 YES 100.92 0.92 YES
02-184P-3B(M)Control) |02-184P-3B(M) Control /111 GE 12HFAI51A2F G080-0233 125 75.0 13 111.16 36.16 YES 104.52 92.02 YES
1/ Agastat 7012PBL *~ A348-C008 125 100.0 50 t1.16 11.16 YES 104.52 54.52 YES
. 1w GE CR105K000BLA Telecon with GE Dated 04/18/97 125 62.5 375 111.16 48.66 YES 104.52 67.02 YES
12 02-184-)1B(BKR) |Reac Recir M/G Set B Trip 1 GE 12HGA11AS2F G080-0213 125 75.0 i2.5 109.40 34.40 YES 109.40 96.90 YES
1 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 02-184-1A(BKR) |Reac Recir M/G Set A Alt Trip 7L GE 12HGAH AS2F G080-0213 125 75.00 12.5 N/A N/A N/A N/A N/A N/A
' 1/ 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-801B Steam Leak Det Sys 1 Topaz 125-GW-125-60 T248-0049 125 101.50 101.5 115.66 14.16 YES 104.46 2.96 YES
16 02-3V/V-613D ATTS Cabinct Pwr Supply Converter 1 D: ic 147D8661P1 G080-0166 125 105.00 105 115.55 10.55 YES 104.34 £.0.66
23 23E/S5-200B Foxboro Inst Pwr Supply 1 Foxboro N-2ARPS05-A6-BB4 Mod F1-89-158 125 104.00 104 115.25 11.25 YES 104.01 .
24 T1INV-1B 27 MAP Pnl-Inst INV Loads l HDR Power STI-03-1 Dwg No. 1.49-160 125 101,50 101.5 114.46 12,96 YES 103.13 1.63 YES
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PANEL 71DC-B3 for LOCA PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup. LOCA Dropout
Comp Load Load QA.| MFG Model No Reference Nominal | Pickup | Dropout| Minimum| Margin| Pickup | Minimum | Margin|{ Dropout
No. L.D. Description Cat Voltage [Voltage| Voltage | Voltage Acceptable| Voltage Acceptablc]
01 1ESWB04 ESW Lockout Matrix 1 GE CR2811A212) Telecon with GE Dated 06/10/97 125 78.75 43.75 101.97 23.22 YES 108.45 64.70 YES
1 GE 12HFA154E222H G080-1269 125 76.25 | 76.25 101.97 25.72 YES 108.45 32.20 YES
03 © 94HSC H; Stator Cooling Panel | 1V GE 12HGA11AS2F G080-0213 125~ 17500 | 1250 | 10526 | 3026 YES 10488 | 9238 YES
1111 | Apastat 7012PH A348-C008 125 . 100 50 105.26 5.26 YES 104.88 54.88 YES
05 {09-ECCS2-EP SRV Cab | {Lambda JWS300-24 M1-97-070 & WR 03-05397-00 125 - 96 96 115.95 19.95 YES 104.87 8.87 YES
06 1SGTBO1 Standby Gas Treat 1 GE CR2810 Coit 22D135G22 D1-97-114 and JE-01-093 125 78.75 43.75 99.56 20.81 YES 103.71 59.96 YES
Control B 1 S&D 219XXF102 S440-C016 125 100 100 99.56 20.81 YES 103.71 3.7 YES
(PNL 09AR-6B) 1 Agastat E7014PF A348-C008 125 100.0 12.50 99.56 -0.44 NO 103.71 91.21 YES
13 [38MOV-VB2(M) Cond Vac Bkr Valve 11/ill | Peerless Inc CZ26755 IEEE-946 (80% of nominal) 125 100 100 N/A N/A N/A N/A N/A <N/A
2SMOV-VB2(Control)  |38MOV-VB2(M) Cantt i GE CR105K000BLA Telecon with GE Dated 04/18/97 125 62.50 37.50 NA N/A N/A N/A N/A N/A
17 71HO2 4kV SWGR Bus 10200 1 GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 116.26 46.26 YES 102.16 32.16 YES
18 71HO4 4kV SWGR 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 71L34 600V SWGR Bus 13400 1/ 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 1/ RIS AN-100 RIS AN-100 Installation pg.1 125 105 105 111.48 6.48 YES 99.87 -513 ' - NO
24 T1UPS-7 interposing Relay Pnl m Kepco 26083 JE-02-174 125 100 100 114.46 14.46 YES 103.2} 3.21 YES
PANEL 71DC-B3 for SBO PICK UP & DROP OUT VOLTAGES
Component SBO Pickup. SBO Dropout
Comp | - Load Load QA.| MFG Modei No Reference Nominal | Pickup | Dropout| Minimum| Margin| Pickup { Minimum | Margin| Dropout
No. 1.D. Description Cat Voltage [Voltage| Voltage | Voltage Acceptable] Voltage Acceptable
01 {IESWB04 ESW Lockout Matrix 1 GE CR2811A212) Telecon with GE Dated 06/10/97 125 78.75 43.75 104.85 26.10 YES 104.15 60.40 YES
1 GE 12HFA154E222H G080-1269 125 76.25 76.25 104.85 28.60 YES 104.15 27.90 YES
03 94HSC H; Stator Cooling Panel i GE 12HGA11AS2F G080-0213 125 75.00 1 12,50 N/A N/A N/A N/A N/A N/A
' IV | Agastat 7012PH A348-C008 125 100 50 N/A N/A N/A N/A N/A
5 |09-ECCS2-EP SRV Cab I ]Lambda JWS300-24 € * | MI1-97-070 & WR 03-05397-00 125 96 96 115.71 YES 104.57 8.57 YES
06 ISGTBO! Standby Gas Treat I GE CR2810 Type Al14 Telecon indicates 85% or less 125 106.25 | 43.75 108.40 YES 103.68 59.93 YES
: Control B 1 S&D 219XXF102 $5440-C016 125 100 100 108.40 YES 103.68 3.68 YES
(PNL 09AR-6B) 1 Agastat E7014PF Amerace Co. Test Report No, ES-1000 125 100 12.5 108.40 YES 103.68 91.18 YES
13 38MOV-YBZ(M) Cond Vac Bkr Valve /11 |Peerless Inc CZ26755 IEEE-946 (80% of nominal) 125 100 100 77.85 NO 96.76 -3.24 NO
38MOV-VB2(Control)  {38MOV-VB2(M) Cntl 1 GE CR105K000BLA Telecon with GE Dated 04/18/97 125 62.50 37.50 115.66 YES 104.60 67.10 YES
17 71HO2 4kV SWGR Bus 10200 I GE MC-4.76 GE Instructions GEI-88771D 125 70 70 116.26 YES 105.12 35.12 YES
18 7HHO4 4kV SWGR Bus 10400 ] GE MC-4.76 GE Instructions GEI-88771D 125 70 70 116.15 YES 103.48 33.48 YES
19 71L34 600V SWGR Bus 13400 /i GE AK-2A-25-1 GE Materia) Spec for AK15/25 125 70 70 116.24 YES 105.18 35.18 YES
2 09-43 Annunciator Panel 1 RIS AN-100 AN-100 Installation pg.| 125 ; | 105 105 11147 YES 99.83 | %817-]: NO -
24 71UPS-7 Interposing Relay Pnl 1/ Kepco 26083 JE-02-174 125 100 100 114.45 YES 103.17 3.17
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PANEL 71DC-B4 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 | Minimum | Margin | Dropout
No. 1D, - Description Cat. ‘ Voltage | Voltage| Voltage | Voltage Acceptable] Voltage Acceptabl
02 |{93FPBD Force Paralleling Cntl Pnl . .
TBRX1-1EDGBI3 |Start Tie Brk Control I SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5. 50 109.53 12.03 YES 104.83 54.83 YES
TBRX2-1EDGBI3 |Start Tie Brk Permissive 1 SQ.D KPD-13 Ciass 850! §345-C006 & App. 8 130 97.5 50 109.53 12.03 YES 104.83 54.83 YES
TD8M-1EDGBI13 |EDG A & C Force Parallel 1 Agastat E7014PC A348-C008 125 100 - 12.5 109.52 9.52 YES 104.82 92.32 YES
VSRX1-1EDGB13 |EDG A Start Field Flashing 1 SQD KPD-13 Class 8501 $5345-C006 & App. 8 130 97.5 50 108.67 11.17 YES 104.83 54.83 YES
VSRX2-1EDGB!13 |EDG C Start Field Flashing ] SQ.D KPD-13 Class 8501 §345-C006 & App. 8 130 97.5 50 108.67 11.17 YES 104.83 54.83 YES
GFR-1EDGB13 |EDG A & C Field Flashing 1 SQ.D KPD-13 Class 850! $345-C006 & App. 8 130 97.5 50 108.65 11.15 YES 104.84 54.84 YES
TDIM-1EDGB13 |EDG A & C Force Parallel 1 Agastat E7014PC A348-C008 i 125 100 12.5 108.65 8.65 YES 104.84 92.34 YES
TD9X-1EDGB13 |EDG A & C Force Parallel 1 GE CR2811 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.75 43,75 106.84 28.09 YES 107.89 64.14 YES
07 {71026 Panel 71026 Close 1 GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.16 27.16 YES 93.05 3.05 YES
08 {71HO6 Pane! 71HO8 Close I GE MC-4.76 JDED-00-0290 10/04/00 12§ 70 70 117.17 47.17 YES 103,00 33.00 YES
71HO6 Panel 71HO8 Trip 1 GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 117.17 47.17 YES 103.00 33.00 YES
Il 93ECP-B EDG "B" Cirl & Ann
KI1-1EDGBI2 |Auto Start 1 GE CR2811 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 96.60 17.85 YES 94.52 50.77 YES
TBR-1EDGBI12 |Remote Start 1 SQD KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 107.76 10.26 YES 103.50 53.50 YES
TD6-1EDGB12  |Engine Start Interlock ] Agastat E7012PD A348-C008 125 100 12.5 107.76 7.76 YES 103.50 91.00 YES
TD?-1EDGB12  |Engine Start Raw Wir 1 Agastat E7012PD A348-C008 125 100 12.5 107.76 7.76 YES 103.50 91.00 YES
s K4-1EDGBI12  |Loss of Gen Field 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 106.81 9.31 YES 103.50 53.50 YES
FFR-1EDGB12 |Field Flash 1 GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 106.81 28.06 YES 103.46 59.71 YES
VSR-1EDGB12 | Voit Speed 1 SQ.D KPD-13 Class 8501 §345-C006 & App. 8 130 97.5 50 106.81 9.31 103.50 53.50 YES
TDS-1EDGB12  [Diesel Fail to Start 1 Agastat E7014PC A348-C008 125 100 12.5 106.04 6.04 95.12 82.62 YES
SOV-1B Air Start Right Solenoid I Graham White 712-015 (SOV) See MOD D1-98-020 125 90 90 106.02 16.02 95.11 5.11 YES
SOV-2B Air Start Left Solenoid 1 Graham White 712015 (SOV) See MOD D1-98-020 125 90 90 106.03 16.03 95.11 5.11 YES
K2-1EDGB12 | Gov. Booster Pump Relay 1 GE CRI105 Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 37.5 106.04 43.54 95.12 57.62 YES
ESR40-1EDGB12 [40 RPM Speed Relay 1 GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 95.12 16.37 95.39 51.64 YES
ESR200-1EDGB12 1200 RPM Speed Relay ] GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 105.23 26.48 103.50 59.75. YES
ESR400-1EDGB|12 |400 RPM Speed Relay 1 GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 106.81 28.06 103.50 59.75 YES
C2-1IEDGBI2  |Fuel Oil Prime Pump Relay 1 GE CR105 Coil 15D21G26 Telecon with GE Dated 04/18/97 - 125 62.5 37.5 106.04 43.54 95.12 57.62 YES
TDI0-1EDGB12 {Loss of Field 1 Agastat E7012PD A348-C008 - 125 100 12.5 107.37 7.37 106.98 94.48 YES
TDi-1EDGB12 |Gov. Solenoid TD 1 Agastat E7022PK A348-C008 12§ 100 12.5 106.04 6.04 95.12 82.62 YES
93GS-5B EDG "A" Gov Booster Pump| 1 Carter GC684 1EEE-946 (80% of nominal) 115 92 92 93.35 1.35 104.69 N/A N/A
93P-4B EDG "A" Fuel oil pump i Refiance 502674-JW IEEE-946 (80% of nominal) 120 96 96 94.93  |[inl07: 103.31 N/A N/A
' ESS-1EDGBI2 | Speed Switch i Synchro-Start ESSB-4AT ‘ M494-0254 100-140 | 90 90 95.12 5.12 95.38 5.38 YES
62-1EDGB12 _ {High Circulating Current 1 Agastat E7012PD A348-C008 125 100 12.5 106.98 6.98 103.50 91.00 YES
9IEGP-B Gen "B" Cont Panel
EDG "B" FF EDG "B" Field Flash 1 Basler Electric SBHV E-mail from Brad Abernathy 6/27/00 125 90 90 103.93 13.93 YES 105.72 15.72 YES
K2/VR-1EDGB25 |Auto Field Flash 1 w MDI120 Instruction Leaflet 15-800-M 115 92 92 108.63 16.63 YES 103.93 11.93 YES
TDVR-1EDGB25 | Field Shutdown 1 Agastat E7012PC A348-C008 125 100 12.5 108.72 8.72 YES 103.93 9143 YES
93P/S-B P/S for EG-M Control 1 Lambda JWS-150-48/A ' EC JE-00-115 100-370 85 85 116.92 31.92 YES 94.86 9.86 YES
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PANEL 71DC-B4 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 | Minimum | Margin | Dropout
No. 1.D. Description Cat. Voltage | Voltage| Voltage | Voltage Acceptable] Voltage Acceptabl
12 193ECP-D EDG "D" Cirl & Ann . :

K1-1IEDGDI2 |Auto Start 1 GE CR2811 Coil 22D135G641 Telecon with GE Dated 06/10/97 125 78.75 43.75 95.74 16.99 YES 96.34 52.59 YES
TBR-1EDGDI12 |Remote Start 1 SQ.D 3} KPD-13 Class 8501 §345-C006 & App. 8 130 | 975, 50 108.13 10.63 YES 103.85 53.85 YES
TD6-1EDGD12 |Engine Start Interlock I Agastat E7012PD A348-C008 125 100 12.5 108.13 8.13 YES 103.85 91.35 YES
TD7-1EDGD12  |[Engine Start Raw Wir 1 Agastat E7012PD A348-C008 125 100 12.5 108.13 8.13 YES 103.85 91.35 YES

K4-1EDGDI2  [Loss of Gen Field 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 107.25 9.75 YES 103.85 53.85 YES
FFR-1EDGD12 |Field Flash 1 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 YES
VSR-1EDGDI12 |Volt Speed 1 SQ.D KPD-13 Class 8501 S345-C006 & App. 8 130 97.5 50 107.25 9.75 YES 103.85 53.85 YES
TD5-1EDGDI2 |Diesel Fail to Start 1 Agastat E7014PC A348-C008 125 100 12.5 106.29 6.29 YES 97.03 84.53 YES

SOV-1D Ait Start Right Solenoid 1 Graham White 712-015 (SOV) See MOD D1-98-020 125 90 90 106.27 16.27 YES 97.01 7.01 YES
SOV-2D Air Start Left Solenoid 1 Graham White 712-015 (SOV) See MOD D1-98-020 125 90 90 106.28 16.28 YES 97.01 7.01 YES

K2-1EDGD12  {Gov. Booster Pump Relay 1 GE CR105 Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 3715 106.29 43.79 YES 97.03 59.53 YES
ESR40-1EDGDI2 |40 RPM Speed Relay 1 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 YES
ESR200-1EDGDI2 {200 RPM Speed Relay 1 GE CR2811 Coil 22D135G441 Telecon with GE Dated 06/10/97 125 78.75 43.75 106.08 27.33 YES 103.85 60.10 YES
ESR400-1EDGD12 |400 RPM Speed Relay 1 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 YES

C2-1EDGD12  |Fuel Qil Prime Pump Relay 1 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 YES
TDI0-1EDGD12 |Loss of Field 1 Agastat E7012PD A348-C008 125 100 12.5 107.72 71.72 YES 107.39 94.89 YES
TDI-1EDGDI2  [Gov. Solenoid TD 1 Agastat E7022PK A348-C008 125 100 12.5 106.29 6.29 YES 97.03 84.53 YES

93GS-5D EDG "D" Gov Booster Pump| 1 Carter GC684 TEEE-946 (80% of nominal) 115 92 92 95.22 3.2 YES 105.54 - N/A N/A
93P-4D EDG "D" Fuel Oil Pump 1 Reliance 502674-IW TEEE-946 (80% of nominal) 120 96 96 96.83 0.83 YES 103.66 N/A N/A
ESS-1EDGD12 _ [Speed Switch 1 Synchro-Start ESSB-4AT M494-0254 100-140 90 90 97.02 7.02 YES 97.21 7.21 YES
62-1EDGD12 __ [High Circulating Current 1 Agastat E7012PD A348-C008 125 100 12.5 107.39 7.39 YES 103.85 91.35 YES
93EGP-D Gen "D" Cont Panel .

EDG "D" FF EDG "D" Field Flash 1 Basler Electric SBHV E-mail from Brad Abemathy 6/27/00 12§ 90 90 103.20 13.20 YES 105.01 15.01 YES
K2/VR-1EDGD25 |Auto Field Flash 1 w MDI120 Instruction Leaflet 15-800-M 11 92 92 107.39 15.39 YES 103.20 11.20 YES
TDVR-1EDGD?2S | Field Shutdown 1 Agastat E7012PC A348-C008 125 100 12.5 107.39 7.39 YES 103.20 90.70 YES

93P/S-D P/S for EG-M Control I Lambda JWS-150-48/A ¢ * EC JE-00-115 100-370 85 85 116.98 31.98 YES 96.82 11.82 YES
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PANEL 71DC-B4 for SBO PICK UP & DROP OUT VOLTAGES
Component SBO Pickup SBO Dropout
Compt Load QA. MFG Model No. Reference =~ Nominal | Pickup { Dropout { Minimum| Margin|{ Pickup | Minimum | Margin | Dropout
No. L.D. Description- Cat. ‘ Voltage | Voltage| Voltage | Voltage Acceptable| Voltage Acceptabl
02 93FPBD Force Paralleling Cntl Pnl 109.46 101.63
: TBRXI Start Tie Brk Control 1 sSQ.D KPD-13 Class 8501 §345-C006 & App. 8 130 97.5 50 109.46 11.96 YES 101.63 51.63 YES
ot TBRX2 Start Tie Brk Permissive I SQ.D KPD-13 Class 8501 §345-C006 & App. 8 130 97.5". 50 109.46 11.96 YES 101.63 51.63 YES
S TDEM EDG A & C Force Parallel 1 Agastat E7014PC A348-C008 125 100 12.5 109.46 9.46 YES 101.63 89.13 YES
VSRX]1 EDG A Start Field Flashing 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5° 50 109.46 11,96 YES 101.63 51.63 YES
VSRX2 EDG C Start Field Flashing 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 109.46 11.96 YES 101.63 51.63 YES
CRF EDG A & C Field Flashing 1 SQ.D KPD-13 Class 8501 S$345-C006 & App. 8 130 97.5 50 109.46 11.96 YES 101.63 51.63 YES
TDOM EDG A & C Force Paralle) I Agastat E7014PC A348-C008 125 100 12.5 109.46 9.46 YES 101.63 89.13 YES
TDSX EDG A & C Force Parallel 1 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 YES
07 71L26 Panel 71026 Close 1 GE AK-2A-25-1 GE FAX 5/2/1997 125 90 920 117.19 90.00 YES 95.34 90.00 YES
08 T1HO6 Panel 71HO8 Close 1 GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 117.22 47.22 YES 98.04 90.00 YES
71HO6 Panel 71HOS6 Trip 1 GE MC-4.76 JDED-00-0290 10/04/00 125 70 70 117.22 47.22 YES 98.04 90.00 YES
U 93ECP-B EDG "B" Ctrl & Ann 11281 98.93
K1 Auto Start 1 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 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 112.81 15.31 YES 98.93 4893 YES
TD6 Engine Start Interlock 1 Agastat E7012PD A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
TD7 Engine Start Raw Wir 1 Agastat E7012PD A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
K4 Loss of Gen Field 1 SQ.D KPD-13 Class 8501 $345-C006 & App. 8 130 97.5 50 112.81 15.31 YES 98.93 43.93 YES
FFR Field Flash . 1 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
VSR Volt Speed 1 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 1 Agastat E7014PC A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
SOV-1A Air Start Right Solenoid ] Graham White 712-015 (SOV) See MOD D1-98-020 125 90 90 112.81 22.81 YES 98.93 8.93 YES
SOV-2A Air Start Left Solenoid 1 Graham White 712-015 (SOV) See MOD D1-98-020 125 90 90 112.81 2281 YES 98.93 8.93 YES
K2 .]Gov. Booster Pump Relay i GE CR10S Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 315 112.81 50.31 YES 98.93 61.43 YES
ESP40 40 RPM Speed Relay 1 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 1 GE CR2811 Coit 22D135G441 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 1 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
C2 Fuel Oil Prime Pump Relay 1 GE CR10S Coil 15D21G26 Telecon with GE Dated 04/18/97 125 62.5 375 112.81 50.31 YES 98.93 61.43. YES
TDIO Loss of Field 1 Agastat E7012PD , _ A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
TDI Gov. Solenoid TD 1 Agastat E7022PK A348-C008 125 100 12.5 112.81 12.81 YES 98.93 86.43 YES
! 93GS-5B EDG "A" Gov Booster Pump 1 Carter GC684 IEEE-946 (80% of nominal) 15 92 92 97.08 5.08 YES 105.07 13.07 YES
D3P-4B EDG "A" Fuel oil pump 1 Reliance 502674-JW TEEE-946 (80% of nominal) 120 96 96 98.73 2.713 YES 100.38 4.38 YES
ESS Speed Switch 1 Synchro-Start ESSB-4AT M494-0254 100-140 90 90 112.81 22.81 YES 98.93 8.93 YES
!"i'i 62- High Circulating Current 1 Agastat E7012PD A348-C008 125 100 12.5 112.81 l2£| Ygi_ 98.93 86.43 YES
| 93EGP-B Gen "B" Cont Panel
Field Flash EDG "B" Field Flash 1 Basler Electric SBHV E-mail from Brad Abernathy 6/27/00 125 90 90 108.93 18.93 . YES 108.93 18.93 YES
K2/VR Auto Field Flash 1 w MD120 Instruction Leaflet 15-800-M 115 922 92 108,93 16.93 YES 108.93 1693 YES
TDVR Field Shutdown 1 Agastat E7012PC A348-C008 125 100 12.5 108.93 8.93 YES 108.93 96.43 YES
93P/S-B P/S for EG-M Control 1 Lambda JWS-150-48/A EC JE-00-115 100-370 85 85 109.20 24.20 YES 0.41 -84.59 NO
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PANEL 71DC-B5 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 | Minimum|Margin| Dropout

No. 1.D. Description Cat, Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
01 06INV-1B |Feedwater Inverter B M Topaz |N250-GWR-125-60-114 T248-0049 & Cal. Sheet(ICR 125 101.5 101.5 117.11 15.61 YES 106.48 4.98 YES
04 | 09ARI-1B |CRD B Alt. Rod Insertion] M | Agastat EGPD003 A348-0342 125 100 56.25 | 106.64 6.64 YES 106.30 | 50.05 YES
H/HE} Agastat GPD A348-0342 125 100 56.25 106.64 6.64 YES 106.30 | 50.05 YES

20 71L14  {Panel 71L14 Close L GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.12 27.12 YES 8746 |-284 ] -NO:-"
. . Panel 71114 Trip i GE AK-2A-25-1 GE FAX 57211997 125 70 70 117.12 47.12 YES 87.46 17.46 YES
22 71L24 {Panel 71124 Close 1I/HE GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.14 27.14 YES 106.00 16.00 YES
‘ Panel 711.24 Trip W] - GE AK-2A-25-1 GE FAX 5/2/1997 125 70 70 117.14 | 47.14 YES 106.00 | 36.00 YES
- 24 71L44 |[Panel 71144 Close 1 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 11N GE AK-2A.25-1 GE FAX 5/2/1997 125 70 70 11712 | 47.12 YES 105.21 35.21 YES

PANEL 71DC-B5 for SBO PICK UP & DROP OUT VOLTAGES

‘ ; Component SBO Pickup. SBO Dropout
Compt Load Q.A.| MFG Model No. Reference Ngminal | Pickup | Dropout| Minimum| Margin| Pickup | Minimum|Margin| Dropout

No. 1.D. Description Cat. Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
01 |OGINV-1B [Feedwater Inverter B M Topaz |N250-GWR-125-60-11% 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 EGPD003 A348-0342 125 100 56.25 107.04 7.04 YES 106.60 50.35 YES
‘ I/} Agastat GPD A348-0342 125 100 56.25 117.12 | 17.12 YES 106.78 | 5053 ] YES

20 71L14  |Panel 71L14 Close 1 GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.13 | 27.13 YES 86.42 |+3.58"]:"iNO:L
Panel 71L14 Trip 1/ GE AK-2A-25-1 GE FAX 5/2/1997 125 70 70 117.12 | 47.12 YES 106.78 | 36.78 YES
22 71L24 |Panel 71124 Close i GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.15 | 27.15 YES 106.83 16.83 ~ YES
Panel 71124 Trip /1 GE AK-2A-25-1 (GE FAX 5/2/1997 125 70 70 117.12 | 47.12 YES 106.78 | 36.78 YES
24 71144 {Panel 71L44 Close 11|  GE AK-2A-25-1 GE FAX 5/2/1997 125 90 90 117.13 | 27.13 YES 106.82 | 16.82 YES

Panel 71L44 Trip 1|  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 71BMCC-2 for LOCAPICK UP & DROP OUT VOLTAGES

: , . Component LOCA Pickup LOCA Dropout
Compt Load Q.A. | MFG Model No. Reference Nominal| Pickup | Dropout| Minimum| Margin| Pickup | Minimum| Margin | Dropout
No. 1.D. Description Cat. Voltage | Voltage | Voltage| Voltage Acceptable| Voltage Acceptable
0A2 | 23MOV-14(0Open)| HPCI Turbine Steam 1 Anchor W8622455 JAF-CALC-HPCI-01825 125 87.97 '87.97 93.07 5.10 YES 105.27 17.30 YES
23MOV-14(Control) " Inlet VA 1 GE |IC2800A1607D3G | See Design Input 2.18 & 2.19] 120 78.0 18 103.08 25.08 YES 102.40 84.40 YES
: (Open) 1 GE |IC2800A1617B3H | See Design Input 2.13 & 2.19] 120 78.0 18 103.08 25.08 YES 102.40 84.40 YES
: I GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 103.08 27.48 YES 102.40 78.40 YES
oDl 23P-140(M) - | HPCI Gland Seal Cond| IVIII GE SBCIS6ED56A |IEEE-946 (80% of nominal) 120 96 96 102.63 6.63 YES 109.22 13.22 YES
23P-140(Control) Exhauster Pump 111 GE |IC2800A1607F3J | See Design Input 2.18 & 2.19] 120 78.0 18 103.71 25.71 { = YES 103.03 85.03 YES
See Design Input 2.20 & E- s
/i GE |IC2800A501AB23( Mail from GE 12/19/01 120 75.6 9.6 103.71 28.11 YES 103.03 93.43 YE
OEl 23P-141(M) HPCI Gland Seal I/IIT | Baldor 6229D TEEE-946 (80% of nominal) 125 100 100 104.43 4.43 YES 108.19 8.19 YES
23P-141(Control) Cond. Ptimp “1vm GE [IC2800A1607F3) | See Design Input 2.18 & 2.19]- 120 78.0 18 110.48 32.48 YES 109.20 91.20 YES
See Design Input 2.20 & E- S
I/mi GE |IC2800A501AB23C Mail from GE 12/19/01 120 75.6 | 9.6 110.48 34.88 YES 109.20 99.60 YE
“
MCC 71BMCC-2 for SBO PICK UP & DROP OUT VOLTAGES
; Component SBO Pickup SBO Dropout
Compt Load Q.A. | MFG Model No. Reference Nominal| Pickup [ Dropout| Minimum| Margin| Pickup | Minimum| Margin| Dropout
: No. 1.D. Description Cat, Voltage | Voltage | Voltage| Voltage Acceptable| Voltage Acceptable
OA2 | 23MOV-14(Open)| HPCI Turbine Steam 1 Anchor W8622455 JAF-CALC-HPCI-01825 125 87.97 87.97 93.72 5.75 YES 106.53 18.56 YES
' 23MOV-14(Controf) . Inlet VA 1 GE |IC2800A1607D3G | See Design Input 2.18 & 2.19] 120 78 18 103.12 25.12 YES 103.12 85.12 YES
(Open) I GE |IC2800A1617B3H | See Design Input 2.18 & 2.19] 120 78 18 103.12 25.12 YES 106.53 88.53 YES
- I GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 103.12 27.52 YES 106.53 82.53 YES
oD1 23P-140(M) HPCI Gland Seal Cond| 111 GE 5BCIS6ED56A |IEEE-946 (80% of nominal) 120 96 96 103.35 7.35 YES 105.93 9.93 YES
23P-140(Control) Exhauster Pump 11/ GE  |IC2800A1607F3) | Bec Design Input 2.18 & 2.19| 120 78 , I8 103.75 25.75 YES 103.75 85.75 YES
. See Design Input 2.20 & E- !
wm .
A GE |IC2800A501AB23Q " Mail from GE 12/19/01 120 756 | 96 103.75 28.15 YES 103.75 94.15 YES
OE1 23P-141(M) HPCI Gland Seal I/IIT | Baldor 6229D TEEE-946 (80% of nominal) 125 100 100 104.84 4.84 YES 104.42 4.42 YES
23P-141(Control) Cond. Pump 1/11 GE  [IC2800A1607F3) | See Design Input 2.18 & 2.19] 120 78 18 110.91 32.91 YES 105.54 87.54 YES
i See Design Input 2.20 & E-
/i GE [IC28 . . .
00A501AB23Q Mail from GE 12/19/01 120 75.6 9.6 110.91 35.31 YES 105.54 95.94 YES




Entergy

N

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

Appendix 5

Page 11 of 25
Computed by: A. Barton
Checked by: B. Marks

MCC 71BMCC-4 for LOCAPICK UP & DROP OUT VOLTAGES

- - Component LOCA Pickup LOCA Dropout
Compt Load Q.A.| MFG Model No. Reference Nominal| Pickup | Dropout | Minimum{ Margin| Pickup | Minimum | Margin| Dropout

No. 1.D. Description Cat, : Voltage | Voltage| Voltage | Voltage Acceptable| Voltage Acceptable
OBl 23MOV-25(Open) | HPCI Min Flow Bypass 1 Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 99.15 5.67 YES 109.06 15.58 YES
" 23MOV-25(Control) (Open) 1 GE |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES
1 GE [IC2800A1607F3H See Design Input 2.18 & 2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES
1 GE [IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 106.21 30.61 YES 106.34 82.34 YES
23MOV-25(Closc) | HPCI Min Flow Bypass 1 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
1 GE [IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 18 106.21 28.21 YES 106.34 88.34 YES
' 1 GE |{IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 106.21 30.61 YES 106.34 82.34 YES
OB2 | 12MOV-18(Close) JRWCU Supply Outboard 1 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 1 GE |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 100.46 22.46 YES 99.80 §1.80 YES
(Close) 1 GE - JIC2800A1607F3] " See Design Input 2.18 & 2.19 120 78 18 100.46 22.46 YES 99.80 §1.80 YES
I GE [IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 100.46 24.86 YES 99.80 75.80 YES
oC1 23MOV-57(Open)’ |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
23MOV-57(Control) (Open) 1 GE [IC2800A1607D3G See Design Input 2.18 & 2.19 120 78.0 18.0 102.33 24.33 YES 107.07 89.07 YES
1 GE [IC2800A1607F3H See Design Input 2.18 & 2.19 120 78.0 . 18.0 10233 | 24.33 YES 107.07 89.07 YES
‘ - I GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 ; 24 102.33 26.73 YES 107.07 83.07 YES
23MOV-57(Close) _{Suct from Suppr Pool VA 1 Powell 1523WE JAF-CALC-HPCI-01994 125 87.38 } 87.38 94.91 7.53 YES 103.31 15.93 YES
T 23MOV-57(Control) (Close) 1 GE |IC2800A1607D3G See Design Input 2.18 & 2,19 120 78 v 18 102.33 24.33 YES 107.07 89.07 YES
I GE }IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 18 102.33 24.33 YES 107.07 89.07 YES
: 1 GE [IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.33 26.73 YES 107.07 83.07 YES
oc2 2IMOV-58(Open) |Suppr Pool Upstrcam 1 Powell 1523WE JAF-CALC-HPCI-01925 125 93.41 93.41 93.75 0.34 YES 105.05 11.64 YES
-, 23MOV-58(Control) (Open) 1 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 See Design Input 2.18 & 2.19 120 78 18 102.19 24.19 YES 106.93 88.93 YES
. 1 GE [IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.19 26.59 YES 106.93 82.93 YES
23MOV-58(Close) |Suct 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) 1 GE |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 102.19 24.19 YES 106.93 88.93 YES
1 GE |IC2800A1607F3) See Design Input 2.18 & 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 82.93 YES
OEl | 27MOV-122(Open) Drywell Exhaust Isol I Borg 445HBB3-002 |IAF-CALC-CAD-03201 125 67.13 67.13 76.68 9.54 YES 98.64 31.51 YES
27MOV-122(Control) Valve I GE [IC2800A1607D3G See Design Input 2.18 & 2,19 120 78 18 110.08 32.08 YES 111.25 93.25 YES
' (Open) 1 GE |IC2800A1607F3H See Design Input 2.18 & 2.19 120 78 18 110.08 32,08 YES 111.25 93,25 YES
' 1 _ 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 1 Borg 445HBB3-002 |JAF-CALC-CAD-03201 125 67.13 67.13 76.55 9.41 YES 98.51 31.37 YES
27MOV-122(Control) 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) 1 GE |IC2800A1607F3) See Design Input 2.18 & 2.19 120 78 18 110.08 32.08 YES 111.25 93.25 YES
. 1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 110.08 34.48 YES 111.25 87.25 YES

!
‘
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MCC 71BMCC-4 for LOCA PICK UP & DROP OUT VOLTAGES (Cont'd)

-

* Component LOCA Pickup LOCA Dropout
Compt Load Q.A. | MFG Model No. Reference Nominal| Pickup | Dropout | Minimum{ Margin| Pickup | Minimum { Margin| Dropout

No, 1.D. Description Cat. Voltage | Voltage| Voltage | Voltage Acceptable] Voltage Acceptable

OE2 | 23P-150(@0.1 sec) |[HPCI Aux Oil Lube Pump 1 Baldor 310-406-404 IEEE-946 (80% of nominal) 120 96 96 93.83 98.51 2.51 YES

23P-150(Control) (@ 0.1 sec) 1 GE |IC28001621AM3H | See Design Input 2.18 & 2.19 120 78 18 102.36 . 101.69 83.69 YES

. 1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.36 26.76 YES 101.69 | 77.69 YES

1 | GE [ic2s00as01aB23c [ScoDesignInput 220 REMaill o0 | 956 | o6 | 10236 | 2676 | YEs | 10169 | 9200 | < YEs

from GE 12/19/01

23P-150(@43 sec) |HPCI Aux Oil Lube Pump 1 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 sec) I GE [IC28001621AM3H | See Design Input 2.18 & 2.19 120 78 18 102.36 24.36 YES 101.69 83.69 YES

1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 102.36. 26.76 YES 101.69 717.69 YES

See Design Input 2.20 & E-Mail
8 K . . 6.76 01.69 92.09 YES
I GE |IC2800AS01AB23C from GE 12/19/01 120 75.6 9.6 102.36 26.7: YES 1

v
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MCC 71BMCC-4 for SBO PICK UP & DROP OUT VOLTAGES

“ Component SBO Pickup SBO Dropout
Compt Load QA. | MFG Model No. Reference Nominal| Pickup | Dropout | Minimum| Margin{ Pickup | Minimum | Margin| Dropout
No. 1.D. Description Cat. - Voltage | Voltage| Voltage | Voltage Acceptable] Voltage Acceptable
OBl 23MOV-25(0pen) HPCI Min Flow Bypass 1 Velan B12-2A7PS-2TS JAF-CALC-HPCI-03199 125. 93.48 93.48 100.28 6.79 YES 110.22 16.74 YES
23MOV-25(Control) (Open) I GE |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 - 18 101.63 23.63 YES 106.29 88.29 YES
(@29 sec) 1 GE ]IC2800A1607F3H See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES
23IMOV-25(Close) | HPCI Min Flow Bypass I Velan | BI12-2A7PS-2TS JAF-CALC-HPCI-03199 125 93.48 93.48 101.26 7.78 YES 112.47 18.98 YES
23MOV-25(Control) (Close) 1 GE- |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
(@29 sec) 1 GE |IC2800A1607F3J See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
) 1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES
23MOV-25(0pen) | HPCI Min Flow Bypass 1 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 |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 £8.29 YES
(@ 4 min) 1 GE |IC2800A1607F3H See Design Input 2.18 & 2,19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
: 1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES
23MQOV-25(Close) | HPCI Min Flow Bypass 1 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) 1 GE |IC2800A1607D3G See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
(@ 4 min & 10 sec) 1 GE |IC2800A1607F3) See Design Input 2.18 & 2.19 120 78 18 101.63 23.63 YES 106.29 88.29 YES
1 GE |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 101.63 26.03 YES 106.29 82.29 YES
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MCC 71BMCC-4 for SBO PICK UP & DROP OUT VOLTAGES (Cont'd)

Component SBO Pickup SBO Dropout
Compt Load Q.A. | MFG Model No. Reference Nominal | Pickup | Dropout | Minimum| Margin| Pickup | Minimum | Margin| Dropout
No. 1.D. Description Cat. . Voltage | Voltage| Voltage | Voltage Acceptable] Voltage Acceptable
OB2 | 12MOV-18(Close) JRWCU Supply Outboard | 1| GE JROV-6"S.5.900#SP JAF-CALC-RWCU-01824 125 [ 6270 | 9270 | 101.06 | 836 | YES | 101.85 | 9.5 YES
’ 12MOV-18(Controf) Isol Va T | GE |ICZS00A1607D3G | Sce Design Input 2.18 & 2.19| 120 78 18 10063 | 3163 | YES | 101.96 | 8396 | YES
(Close) T | GE |ICZ300A1607F3) | See Design Input 2.18 & 2.19| 120 78 18 109.63 | 3163 | YES 101.96 | 8396 | YES
T | GE [IC2820A200A3F E-Mail from GE 09/05/00 | 120 | 756 2 109.63 | 3403 | YES 101.96 | 7796 | YES
OE2 | 23P-150 (@10sec) [HPCI Aux Oi Lube Pomp | 1| Baldor| _ 310-406-404 _ |IEEE-946 (80% of nominal) 120 9% | 9600 | 9586 10022 | 422 YES
23P-150(Control) (@ 10 se0) T | GE [iCZ8001621AM3H | Sce Dosign Input 2.18 & 2.19] 120 78 18 10204 | 2494 | YES | 10618 | 8818 | YES
T | GE |IC2820A200A3F E-Mail from GE 09/05/00 | 120 | 756 2 10204 | 2734 | YES 10618 | 8218 | YES
1 | GE l|ic2sooasoiapasc [SeeDesignInput 220 £EMail] 155 | 546 9.6 10294 | 2734 | YEs 10618 | 96.58 | YEs
from GE 12/19/01 ,
23P-150(@4min) |HPCI Aux Oil Lube Pump | 1| Baldor| _ 310-406-404 __|IEEE-946 (80% of nominal) 120 9 | 9600 | 9498 97.52 152 YES
23P-150(Control) (@ 4 min) T | GE [ICZ8001621AM3H | Seo Design Input 2.18 & 2.19] 120 78 13 10294 | 2494 | YES | 10618 | 8818 | YES
T | GE [IC2820A200A3F E-Mail from GE 09/05/00 | 120 | 75.6 24 10204 | 2734 | YES 106.18 | 8218 | YES
, . 1 | GE [iczs00aso1aB23c |Sec DesignInput 220 L EMail| 150 | 446 96 10294 | 2734 | YES 10618 | 9658 | YES
: from GE 12/19/01
23P-150 (@40min) [HPCT Aux Oil Lube Pamp | 1| Baldor | 310-406-404 _[IEEE-946 (80% of nominal) 120 56 | 9600 | 10025 | 425 | YES | 10042 | 442 YES
73P-150(Control) (@ 40 min) T | GE |IC28001621AM3H | See Design Input 2.18 & 2.19| 120 78 18 10204 | 2494 | YES | 10618 | 8818 | YES
. , T | GE [iC2820A200A3F E-Mail from GE 09/05/00 | 120 | 756 24 10204 | 2734 | YES 106.18 | 8218 | YES |
1 | GE |iczs00as01aB23c |See DesignInput 220 LEMail] 15y | 446 9.6 10294 | 2734 | YES 10618 | 9658 | YES
: from GE 12/19/01
!
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MCC 71IBMCC-6 for LOCA PICKUP & DROP OUT VOLTAGES
! - Component LOCA Pickup LOCA Dropout

Compt Load Q.A.| MFG Model No. Reference Nominal | Pickup | Dropout | Minimum | Margin] Pickup | Minimum | Margin| Dropout
No. LD. Description Cat. Voltage | Voltage | Voltage | Voltage Acceptable | Voltage . Acceptable

OAl 23MOV-16(Open) | HPCI Steam Supply | 1 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 1 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) 1 GE |IC28001617AB3J See Design Input 2.18 & 2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES

1 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 1 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 1 GE  |IC2800A1607D3G | Sece Design Input 2.18 & 2.19 120 78.0 18.0 96.84 18.84 YES 96.21 78.21 YES

’ (Close) 1 GE {IC2800A1607F3) 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

0A2 23MOV-19(Open) | HPCI Discharge to 1 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 1 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) 1 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 1 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 1 GE  |IC28001617AD3G | Sece Design Input 2.18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES

Isol. VA 1 GE : |IC2800A1607F3) See Design Input 2.18 & 2.19 120 78.0 18.0 98.08 20.08 YES 97.43 79.43 YES

(Close) 1 GE . |IC2820A200A3E E-Mail from GE 09/05/00 120 75.6 24 98.08 22,48 YES 97.43 73.43 YES

|
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MCC 71BMCC-6 for SBO PICK UP & DROP OUT VOLTAGES

Component

e
T

SBO Pickup SBO Dropout
Compt Load QA.| MFG - Model No. Reference Nominal | Pickup | Dropout | Minimum | Margin| Pickup Minimum | Margin| Dropout

No. 1.D. Description Cat. Voltage | Voltage] Volitage | Voltage Acceptable | Voltage Acceptable
0Al 23MOV-16(Open) | HPCI Steam Supply 1 Anchor W8622455 . [JAF-CALC-HPCI-01826 125 91.00 91.00 - 91.97 0.97 YES 107.00 16.00 YES
23MOV-16(Control) Outboard Isol. VA 1 GE  |IC28001617AB3H | See Design Input 2.18 & 2.19 120 78.0 18.0 96.88 18.88 YES 96.88 78.88 YES
(Open) I GE  1IC28001617AB3J | See Design Input 2.18 & 2.19 120 . 78.0 18.0 96.88 18.88 YES 96.88 78.88 YES
: ) 1 GE  |IC2820A200A3F E-Mail from GE 09/05/00 120 75.6 24 96.88 21.28 YES 96.88 - 72.88 YES
0A2 23MOV-19(Open) |HPCI Q_is;:harge toRey | Powell 15023WE JAF -CALC-HPCI-02094 125 79.00 . 79.00 79.86 0.86 YES 107.15 28.15 YES
23MOV-19(Control) | Inboard Isol. VA 1 GE  |IC28001617AD3G | See Design Input 2.18 & 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) 1 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 toRe{ 1 Powell 19023WE - |JAF -CALC-HPC]-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 | See Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(Close) I GE  |IC2800A1607F3) See Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(@ 4 min) 1 GE  {IC2820A200A3E E-Miail from GE 09/05/00 120 75.6 24 98.12 22.52 YES 98.12 74.12 YES
23MOV-19(Open) {HPCI Discharge toRef 1 Powell 19023WE JAF -CALC-HPCI-02094 125 79.00 79.00 84.54 5.54 YES 111.45 3245 YES
~|23MOV-19(Control) Inboard Isol. VA 1 GE  |IC28001617AD3G | Sce Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
{Open) 1 GE  |IC2800A1607F3H | See Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(@ 35 min) 1 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 DischargetoRej 1 Powell 19023WE ~ |JAF -CALC-HPCI-02094 125 79.00 79.00 84.51 5.51 YES 111.44 32.44 YES
23MOV-1%Control) Inboard Isol. VA 1 GE  {IC2800161TAD3G | Sce Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(Close) 1 GE  |IC2800A1607F3) See Design Input 2.18 & 2.19 120 78.0 18.0 98.12 20.12 YES 98.12 80.12 YES
(@ 40 min) 1 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 71HO2 for LOCA PICK UP & DROP OUT VOLTAGES

: Component LOCA Pickup LOCA Dropout
Unit Load QA. | MFG | Model No. Reference Nominal | Pickup | Dropout | Minimum| Margin | Pickup Minimum | Margin | Dropout
No. LD. Description Cat. Voltage | Voltage| Voltage | Voltage Acceptable | Voltage Acceptable
10202 | 71-10202(Trip) |Norm.Supply from 4kV Transf 71T-4X | VI GE ] AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 92.34 2234 YES 93.50 23.50 YES
10210 71-10210(Trip) §Reac Recirc PP 02-2P-1B 1V GE | AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 91.84 21.84 YES 91.84 21.84 YES
g 10212 71-10212 Res.Supply from 4kV Transf 71T-2X i GE | AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 N/A - N/A N/A N/A N/A N/A
10210 THONBO3  [Bus 10200 Undervoltage Oper. I GE | 12HLAIIBI2A G080-0657 125 75 75 101.80 26.80 YES 103.08 28.08 YES
wm GE SAMITA G080-0576 125 62.5 62.5 101.80 39.30 YES 103.08 40.58 YES
4 kV SWGR 71HO2 for SBO PICK UP & DROP OUT VOLTAGES
" Component SBO Pickup SBO Dropout
Unit Load Q.A. | MFG| Model No. Reference Nominal | Pickup | Dropout | Minimum| Margin Pickup Minimum | Margin }| Dropout
No. 1.D. Description Cat, Voltage | Voltage| Voltage| Voltage Acceptable | Voltage Acceptable
10202 ] 71-10202(Trip) |Norm.Supply from 4kV Transf 71T-4X | IVIN GE | AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 102.17 32.17 YES 102.17 32.17 YES
10210 71-10210(Trip) |Reac Recirc PP 02-2P-1B Vi GE | AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 98.90 28.90 YES 98.90 28.90 YES
10212 71-10212 Res.Supply from 4kV Transf 71T-2X IV | GE | AMH-4.76-250 | JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10210 IHONBO3  1Bus 10200 Undervoltsge Oper. 1 GE SAMI7A G080-0576 125 62.5 62.5 112.64 50.14 YES 104.76 42.26 YES
: VI GE | 1I2HLAIIBI2A G080-0657 125 75 75 112.64 37.64 YES 104.76 29.76 YES

»r
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4KV SWGR 71HO4 for LOCA PICK UP & DROP OUT VOLTAGES

. - Component LOCA Pickup LOCA Dropout
" Unit Losd Q.A. | MFG Model No. Reference Nominal| Pickup | Dropout | Minimum | Margin Pickup Minimum | Margin | Dropout
No. L.D. Description Cat. Voltage | Voltage| Voltage| Voltage Acceptable | Voltage ' Acceptable
10402 71-10402(Trip)  {Norm Supply from 4kV Transf 71 T-4Y /il | GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 - 70 92.60 22,60 YES 92.26 22.26 YES
10404 71-10404(Trip) Feed to 4kV Emerg Bus 10600 nm GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 102.48 32.48 YES 102.48 32.48 YES
T1-10404(Close)  [4160V Bus 10600 Close I GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 " 70 97.99 27.99 YES 97.99 27.99 YES
71-10404(Motor) 71-10404 Breaker Charging Motor m GE - G080-0631 125 90 90 95.95 5.95 YES 108.68 18.68 YES
10410  71-10410(Trip)  |Cond Pump 33P-8B i | GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.16 30.16 YES 100.16 30.16 YES
B6U-ICNDBO2  |37P-8B UV Trip Aux Relay wm GE 12HFAS1A42F - G080-0233 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES
'*Ml 2 71-10412(Close)  [Res. Supply from 4kV Transf 71T-2Y i GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 92.37 22.37 YES 92.37 22.37 YES
K 71-10412(Motor) 71-10412 Breaker Charging Motor | VI | GE _ G080-0631 125 90 90 95.48 548 YES 108.63 18.63 YES
10420 71-10420(Trip)  |Service Water Pump 46P-1B I | GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.41 30.41 YES 100.41 30.41 YES
86U-1SWSBO1 46P-1B Undervoltage Trip Aux Relay wm | GE 12HFAS51A42F G080-0233 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES
10430 71-10430(Trip) Circ. Water Pmp 36P-1B nnm | GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.10 30.10 YES 100.10 30.10 YES
10440 71-10440(Trip)  [Aux Feed to 600V Buses i |- GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.34 30.34 YES 100.34 30.34 YES
10450 71-10450(Trip)  [Cond Booster Pmp 33P-9B Wi | GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 100.16 30.16 YES 100.16 30.16 YES
86U-1CNDBO1 33P-9B Undervoltage Trip Aux Relay IVIIT | * GE 12HFAS51A42F G080-0233 125 75 12.5 100.54 25.54 YES 97.63 85.13 YES
10460 71-10460(Trip) | TB Clsd Loop Clg Wir Pmp 37P-2B IVl | 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-1TBCBO1 37P-2B Undervoltage Trip Aux Relay i | GE 12HFAS1A42F G080-0233 ¢ 125 75 12.5 100.55 25.55 YES 97.64 85.14 YES
10404 F * 1HONDO3 Bus 10400 Undervoltage Oper. i GE SAM17A GO080-0576 -~ 125 62.5 62.5 103.85 41.35 YES 97.37 34.87 YES
it GE 12HLA11B12A G080-0657 125 75 75 103.85 28.85 YES 97.37 22.37 YES
4 kV SWGR 71HO4 for SBO PICK UP & DROP OUT VOLTAGES
. } Component SBO Picku SBO Dropout
Unit ' Load Q.A. | MFG Model No. Reference Nominal| Pickup | Dropout | Minimum| Margin | Pickup | Minimum ] Margin | Dropout
No. LD. Description Cat. Voltage | Voltage] .Voltage | Voltage Acceptable | Voltage Acceptable

10402 71-10402(Trip) _ |Norm Supply from 4kV Transf 71 T-4Y I GE AMH-4.76-250 = JDED-00-0290 10/04/00 125 70 70 100.82 30.82 YES 100.82. 30.82 YES
10404 71-10404(Trip) _[Feed to 4kV Emerg Bus 10600 T GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 105.63 35.63 YES 105.63 35.63 YES
10410 71-10410(Trip)  jCond Pump 33P-8B i GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 102.98 32.98 YES 102.98 32.98 YES
86U-ICNDBO2  |37P-8B UV Trip Aux Relay wm | GE 12HFAS51A42F G080-0233 125 75 12.5 103.38 28.38 YES 104.88 92.38 YES
10412 71-10412 Res. Supply from 4kV Transf 71T-2Y IVim | GE AMH-4.76-250 JDED-00-0290 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-1B wi GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 103.24 33.24 YES 103.24 33.24 YES
86U-1SWSBO1 Pmp 46P-1B UV Trip Aux Relay i GE 12HFAS51A42F G080-0233 125 75 12.5 103.38 28.38 YES 104.88 92.38 YES
10430 71-10430(Trip) Circ Water Pump 36P-1B i GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 102.92 3292 YES 102.92 32.92 YES
10440 71-10440(Trip)  JAux Feed to 600V Buses i 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 Booster Pmp 33P-9B 1 GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 102.98 32.98 YES 102.98 32.98 YES
86U-1CNDRBO1 Pmp 33P-9B UV Trip Aux Relay i GE 12HFAS1A42F . G080-0233 125 75 12.5 103.38 28.38 YES 104.88 92.38 YES
10460 71-10460(Trip) TB Clsd Loop Clg Wir Pmp 37P-2B win GE AMH-4.76-250 JDED-00-0290 10/04/00 125 70 70 103.28 33.28 YES 103.28 33.28 YES
86U-1TBCBO1 37P-2B Undetvoltage Trip Aux Relay nm | GE 12HFAS1A42F : _ G080-0233 125 75 12.5 103.38 28.38 YES 104.88 92.38 YES
10404 THONDO3 Bus 10400 Undervoltage Oper. IV GE SAM17A - G080-0576 125 62.5 62.5 113.06 50.56 YES 103.10 40.60 YES
1in GE 12HLA11B12A G080-0657 125 75 75 113.06 38.06 YES 103.10 28.10 YES
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4 kV SWGR 71HO6 for LOCA PICK UP & DROP OUT VOLTAGES

. Component LOCA Pickup. LOCA Dropout
Unit Load Load Q.A. MFG Model No Reference Nominal | Pickup | Dropout|Minimuny Margin Pickup | Minimum| Margin | Dropout
No. 1.D. Description Cat Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptabl

10602 71-10602(Closc) 93EDG-B feed to Bus 10600 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 92.97 2297 YES 92.97 22.97 YES
71-10602(Motor)  |71-10602 Brk Charging Motor 1 GE G080-0631 - 125 90 90 100.46 10.46 YES 104.86 14.86 YES

10604 K8-1EDGB02 EDG-B&D Tie Brk Closing Rel 1 GE CR2811A211G Telecon with GE Dated 06/10/97 125 78.75 43.75 106.74 27.99 YES 103.12 59.37 YES
71-10604(Close) Gen. Tie to 93EDG-B & D 1 GE AMH-4.76-250-1D 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 1 ] G080-0631 125 90 90 100.46 10.46 YES 102,62 12.62 YES
62-1EDGB02 93EDG-B&D Output Brk Closing Rel I Agastat E7012PB A348-C0O08 125 100 12.5 110.98 10.98 YES 103.22 90.72 YES
62X-1EDGB02 93EDG-B&D Output Brk Closing Rel 1 GE 12HLA11B12A GO80-0657 125 15 75 110.98 35.98 YES 103.25 28.25 YES
K9-1EDGB02 Gen. Tie to 93EDG-B & D Trip 1 GE CR2811A211G Telecon with GE Dated 06/10/97 125 78.75 43.75 102.55 23.80 YES 103.23 59.48 YES
71-10604(Trip) Gen. Tie to 93EDG-B & D 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 101.80 31.80 YES 101.80 31.80 YES

10610 71-10610(Close) RHR Serv Water Pump 10P-1D 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125- 70 70 99.98 20.98 YES 99.98 29.98 YES
71-10610(Motor) 71-10610 Brk Charging Motor I GE GO080-0631 125 90 90 106,78 16,78 YES 113.04 23.04 YES
10SOV-101D RHR. 10P-1D Motor Cooling SOV 1 ACSO Co. 8210C13 E-Mail from ASCO Dated 11/15/01 125 90 90 117.17 2717 YES - 102.81 12.81 YES

10612] . 71-10612(Close) 93EDG-D feed to Bus 10600 I GE | AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 93.61 23.61 YES 93.61 23.61 YES
) 71-10612(Motor) - |71-10612 Brk Charging Motor 1 : G080-0631 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-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 105.34 35.34 YES 105.61 35.61 YES
71-10614(Close) Bus 10400 feed to bus 10600 AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 92.45 22.45 YES 92.45 22.45 YES
71-10614(Motor)  |71-10614 Brk Charging Motor G080-0631 125 90 90 107.14 17.14 YES 113.11 23.11 YES
10620 71-10620(Close) RHR Service Water Pump 10P-1B 1 GE AMH-4.76-250-1D JDED-00-0200 10/04/00 125 70 70 98.22 28.22 YES 98.22 28.22 YES
71-10620(Motor)  ]71-10620 Brk Charging Motor G080-0631 125 90 90 114.97 24.97 YES 0.00 -90.00 NO
10SOV-101B RHR Pmp Mtr Cooling SOV 1 ACSO Co. 8210C13 E-Mail from ASCO Dated 11/15/01 125 90 90 117.17 27.17 YES 102.81 12.81 YES

10630 71-10630(Close)  |Core Spray Pump 14P-1B 1 GE AMH-4,76-250-1D JDED-00-0250 10/04/00 125 70 70 97.26 27.26 YES 97.26 27.26 YES
71-10630(Motor)  }71-10630 Brk Charging Motor 1 GE G080-0631 125 90 90 104.26 14.26 YES 110.23 20.23 YES
10640| Bkr 71-10640(Close) {RHR Pump 10P-3D I GE AMH-4.76-250-1D 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 1 GE G080-0631 125 90 90 106.79 16.79 YES 111.10 21.10 YES

10650 71-10650(Close) RHR Purnp 10P-3C 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 .70 70 87.29 17.29 YES 87.29 17.29 YES
71-10650(Motor)  |71-10650 Brk Charging Motor 1 GE G080-0631 125 90. 90 101.30 11.30 YES 102.45 12.45 YES

10660 71-10660 Feed to Buses 11600 & 12600 I GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A- N/A
10612 1HOEBO3 Emer. Bus 10600 Undervoltage 1 GE SAM17A = G080-0576 125 62.5 62.5 103.52 41.02 YES 99.62 37.12 YES
Circuits, I GE 1ZHLA11B12A GOB0-0657 125 75 75 103.52 28.52 YES 99.62 24.62 YES

1 GE 12HGA11J52 G080-0213 125 75 12.5 103.52 28.52 YES 99.62 - 87.12 YES

1 Agastat E7012PB A348-C008 125 100 12.5 103.52 3.52 YES 99.62 87.12 YES

1 Agasiat E7012PC A348-C008 125 100 12.5 103.52 3.52 YES 99.62 87.12 YES

I Apastat E7012PD A348-CO08 125 100 12.5 103.52 3.52 YES 99.62 87.12 YES

i I GE 12HFA151A2F GO080-0233 125 75 12.5 103.52 28.52 YES 99,62 87.12 YES

1__|Brown Bover] ITE-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 71HO6 for SBO PICK UP & DROP OUT VOLTAGES

Component LOCA Pickup. LOCA Dropout

Unit Load Load QA MFG Model No Reference iNominal | Pickup ]| Dropout|Minimum| Margin Pickup | Minimum| Margin | Dropout

: No. LD. Description Cat oltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptabl
10602 71-10602(Close)  |93EDG-B feed to Bus 10600 1 "GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 - 70 93.61 23,61 YES 93.61 23.61 YES
71-10602(Motor) 71-10602 Brk Charging Motor 1 GE G080-0631 125 90 . S0 95.35 5.35 YES 103.85 13.85 YES
K10-1EDGBO} K10-1EDGBOIEDG B Egn Failure I GE CR2811A211G Telecon with GE Dated 06/10/97 125 78.75 43.75 112,67 33.92 YES 97.93 54,18 YES
T1-10602(Trip) 4KV Swer Bkr 71-10602 Trip 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 - 70 99.78 29.78 YES 99.78 29.78 YES
X 71-10602(Close) _ |EDG-B feed to Bus 10600 1 GE AMH-4.76-250-1D 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 1 G080-0631 125 90 90 103.45 13.45 YES 109.70 19.70 YES
- 10604 K8-1EDGB02 EDG-B&D Tie Brk Closing Rel I GE CR2811A211G Telecon with GE Dated 06/10/97 125 78.75 43.75 107.67 28.92 YES 98.00 54,25 YES
71-10604(Close) Gen. Tie to 93EDG-B & D 1 GE AMH-4.76-250-1D 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 1 GO080-0631 125 90 90 103.99 13.99 YES 105.90 15.90 YES
62-1EDGB02 93EDG-B&D Output Brk ClosingRel| I | Agastat E7012PB A348-C008 125 . 100 12.5 113.76 13.76 YES 97.91 85.41 YES
62X-1EDGB02 93EDG-B&D Output Brk Closing Rel 1 GE 12HLA11B12A GO080-0657 125 .75 75 113,76 38.76 YES 97.97 22.97 YES
' K9-1EDGB02 Gen. Tie to 93EDG-B & D (Trip) I GE CR2811A211G Telecon with GE Dated 06/10/97 125 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-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 102.20 32,20 YES 102.20 32.20 YES
10610 71-10610 RHR Serv Water Pump 10P-1D 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10612 71-10612(Close) 93EDG-D feed to Bus 10600 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 94.25 24.25 YES 94.25 24.25 YES
71-10612(Motor) 71-10612 Brk Charging Motor I GO80-0631 125 90 90 95.49 5.49 YES 103.90 13.90 YES
K10-1EDGDO1 93EDG-D Egn Failure |{ GE CR2811A211G Telecon with GE Dated 06/10/97 125 78,75 43.75 113.01 34.26 YES 97.96 54.21  YES
71-10612(Trip) 93EDG-D feed to Bus 10600 I 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-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 108.73 38.73 YES 108.73 38.73 YES
10620 71-10620 RHR Service Water Pump 10P-1B 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10630 71-10630 Core Spray Pump 14P-1B 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A NA N/A N/A
10640 71-10640 RHR Pump 10P-3D 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 N/A N/A N/A N/A N/A N/A
10650 71-10650(Close)  |RHR Pump 10P-3C 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 92.58 22,58 YES 92.58 22,58 YES
71-10650(Motor) 71-10650 Brk Charging Motor I G020-0631 125 90 90 102.90 12.90 YES 106.04 16.04 YES
71-10650(Trip) RHR Pump 10P-3C 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 125 70 70 108.48 38.48 YES 108.48 38.48 YES
10660 71-10660 Feed to Buses 11600 & 12600 1 GE AMH-4.76-250-1D JDED-00-0290 10/04/00 - 125 70 70 N/A N/A N/A N/A N/A N/A
10612 THOEBO3 Emer. Bus 10600 Undervoltage 1 GE SAMI17A GOB0-0576 125 62.5 62.5 112.62 50.12 YES 94.83 32,33 YES
Circuits, 1 GE 12HLA11B12A GO80-0657 125 75 75 112.62 37.62 YES 94.83 19.83 YES
I GE 12HGA1 1352~ G080-0213 125 75 12.5 112.62 37.62 YES 94.83 82.33 YES
I Agastat E7012PB A348-C008 125 ;100 12,5 112.62 12.62 YES 94.83 8233 YES
1 Agastat E7012PC A348-C008 125 - 100 12.5 112.62 12.62 YES 94.83 82.33 YES
1 Agastat E7012PD A348-CO08 125 300 12.5 112.62 12.62 YES 94.83 82.33 YES
1 GE 12HFA151A2F G080-0233 125 75 12.5 112.62 37.62 YES 94.83 82.33 YES
I |Brown Bover{ TTE-2TN : B455-0002 & Appendix 6 125 70 70 112.62 42.62 YES 94.83 24.83 YES
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600 VSWGR 71L14 for LOCA PICK UP & DROP OUT VOLTAGES
Component LOCA Pickup LOCA Dropout
Unit L.D. 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
5B 71-11416(52X) |RB Cig Wtr PP 15P-2B 52X Energize 1/l GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 90 . 90 108.33 18.33 YES 85.01 o499 ]
. 71-11416(Close) [RB Clg Wtr PP 15P-2B 1IMi1{ GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 90 90 7129 |-18.71: ] NO | 71,06 |-18.94"
,5C | 71-11418(Trip) }RB Vent Supply Fan 66FN-5B 11/111] GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 70 70 103.15 33.15 YES 103.15 33.15
16D 71-11420(Trip) |RB Vent Return Fan 66FN-12B IV} GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 70 70 103.15 33.15 YES 103.15 33.15
600 V SWGR 71L14 for SBO PICK UP & DROP OUT VOLTAGES
Component SBO Pickup SBO Dropout
Comp 1.D. Load Q.A.| MFG| Model No. Reference Nominal| Pickup | Dropout |Minimum{ Margin| Pickup |Minimumy Margin{ Dropout
No. - ... Description Cat. ] Voltage | Voltage| Voltage| Voltage Acceptable | Voltage Acceptable
5B 71-11416(52X) |RBClg Wtr PP 15P-2B 52X Energize I/} GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 90 90 112.24 2224 YES 8400 |--6.00."| . NO -
71-11416(Close) |RB Clg Wtr PP 15P-2B 1M1 GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 90 90 85.53 | 447} sNOE | 8446 |-554 ] UNO -
5C 71-11418(Trip) |RB Vent Supply Fan 66FN-5B 1M1} GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 70 70 112.02 42.02 YES 112.02 42.02 YES
6D 71-11420(Trip) |RB Vent Return Fan 66FN-12B 1M1} GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 70 70 112.02 42.02 YES 112.02 42.02 YES
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600 VSWGR 711L.24 for LOCA PICK UP & DROP OUT VOLTAGES

, ‘ Contponent LOCA Pickup LOCA Dropout
Unit 1.D. ‘ : 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
3D | 71-12418(Trip) |Wtr Heating Pmp 87P-23B | 1] GE ] AK-2A-25-1 ] GE Material Spec for AK1525 | 125 | 70 | 70 [ 10332 | 3332 | YES | 10332 | 3332 ] YES |

600 V SWGR 71L24 for SBO PICK UP & DROP OUT VOLTAGES

Component SBO Pickup SBO Dropout
Comp! LD. 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
[(3D | 71-12418(Trip) _|Wir Heating Pmp 87P-23B

f ] GE | AK-2A-25-1 | GE Material Spec for AK1525 | 125

I 70 1T 70

| 11219 | 4219 |  YES

| 112.19 ] 42.19 | YES
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600 VSWGR 71L26 for LOCA PICK UP & DROP OUT VOLTAGES

: ‘ Component LOCA Pickup LOCA Dropout
Unit Load Load Q.A.| MFG | Model No. Reference Nominal | Pickup | Dropout | Minimum| Margin | Pickup | Minimum | Margin} Dropout
No. | LD. Description Cat. Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
2B 71-12610(52X)  |ESW Pmp 46P-2B 52X Energize 1 GE | AK-2A-25-1 { GE Material Spec for AK15/25 125 90 90 107.50 17.50 YES 91.80 1.80 YES
71-12610(Close) |600V Bkr 71-12610 52CC 1 GE | AK-2A-25-1 ] GE Material Spec for AK15/25 125 90 90 93.53 3.53 YES 92.13 2.13 YES
600 VSWGR 71L26 for SBO PICK UP & DROP OUT VOLTAGES
\
. . Component SBO Pickup SBO Dropout
Unit Load Load Q.A.| MFG | Model No. Reference Nominal | Pickup Dropout | Minimum| Margin | Pickup | Minimum | Margin | Dropout
No. |- 1.D. Description Cat. Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
2B 71-12610(52X)  |[ESW Pmp 46P-2B 52X Energize 1 GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 920 90 11438 | 24.38 YES 94.06 4.06 YES
) 71-12610(Close) {600V Bkr 71-12610 52CC 1 GE | AK-2A-25-1 | GE Material Spec for AK15/25 125 90 90 100.23 10.23 YES . 94.40 4.40 YES

J—
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600 V SWGR 71L34 for LOCA PICK UP-& DROP OUT VOLTAGES

. Component LOCA Pickup LOCA Dropout

Unit 1.D. Load Q.A.| MFG| Model No. Reference / Nominal Pick\{p Dropout [Minimum|Margin} Pickup |Minimum|Margin| Dropout

No. Description Cat. Voltage | Voltage | Voltage | Voltage Acceptable | Voltage Acceptable
[2D | 71-13420(Trip) |TB Fan 67FN-6B | Il] GE | AK-2A-25-1] GE Material Spec for AK1525] 125 | 70 | 70 [ 10109 [3109] YES | 10109 [ 3109 | YES |

600 V SWGR 71L34 for SBO PICK UP & DROP OUT VOLTAGES
, v Component SBO Pickup SBO Dropout

Comp I.D. 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
[2D | 71-13420(Trip) |TB Fan 67FN-6B___ | Ili] GE_| AK-2A-25-1] GE Material Spec for AK1525 | 125 | 70 | 70 ] 11007 | 4007] YES | 11007 [ 4007 ] YES |

| |
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600 V SWGR 71L44 for LOCA PICK UP & DROP OUT VOLTAGES

‘ Component LOCA Pickup LOCA Dropout
Unit ILD. .+ 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
|L6A | 71-14426(Trip) [TB Vent Fan 67FN-SB_ | 11/ill] GE | AK-2A-25-1] GE Material Spec for AKI5/25] 125 | 70 | 70 | 10024 | 3024 | YES | 10024 | 3024 | YES |

600 V SWGR 71L44 for SBO PICK UP & DROP OUT VOLTAGES

: Component SBO Pickup SBO Dropout
bomp' LD, : 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-SB_ | 1/lI] GE | AK-2A-25-1] GE Material Spec for AK15/25] 125 | 70 ] 70 ] 108.86 | 38.86 ] YES | 10886 | 3886 | YES |
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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.
Based.on 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.

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 seconds 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. 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.
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.

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 104.4VDC 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 1 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 1VDC 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. .

. Not Used.

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 (100uF 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
would.come in. Based on a fixed battery terminal voltage of 109.7VDC, 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

~ - 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.

The power supply 23E/S-200B (16-1TR-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 (F1-89-158). This power supply does not have any
undervoltage lockout protection.

. 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
1.60hm 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 _
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. 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 (10P-3C,10P-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 90VDC. The voltage drops to approximately
71VDC during closing. The closing solenoid is rated for 90VDC. Previous
testing of AK breakers has demonstrated that these breakers will close at less
than 90VDC (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/2.8ohms). 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.

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 (1SGTBO1) the CR2810 relays have economizing contacts. That is a
7750hm 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. ' '

. NotUsed. .

Not Used.

. 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 90VDC

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 1VDC below (for the 52X relay)
the minimum required voltage of 90VDC. Based on DER-00-04175 response
this breaker will close at levels less than 90VDC. 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.

. 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 140VDC.
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 70VDC. 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 100VDC. 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 habxhty 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 opemng 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 90VDC. 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
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 30.4 amps
(85VDC/2.80hms). 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 apphes 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.

Based.on 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 31P-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
100VDC after starting and remains above 100VDC for the remainder of the
duty cycle (except at 2.5 and 4 minutes it drops to 96.1VDC 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 c1rcu1ts
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
1VDC 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 run. 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 90VDC minimum. Based on
DER-00-04175 response this breaker will close at levels less than 90VDC.
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 105VDC. 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, 10uF for 125VDC output, 100uF 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 1VDC 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 105VDC 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 not constitute any safety issues.
t

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. :

i

e L
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Section 35.40

B . Nuclear Class 1E
” ' . ~ Stationary Batteries

. fN'N are the nuclear variant of GNB's commaercial N*X line.
TYPE NANt - LEAD ANTIMONY

TYPE NCNt - LEAD CALCIUM
CAPACITIES-550 A.H. to 2550 A.H.
@ 8 HOUR RATE TO 1.75 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-1.5" (38.1 mm) square
NAN/NCN 18-27 four-1.0" (25.4 mm) square
NAN/NCN 29-35 four-1.5" (38.1 mm) square

Post Seals — Floating “O” Ring - Seal Nut

Vents — GNB “Pre-Vent® Flame Arrester

Level Lines — High and Low - All Jar Faces
Electrolyte — Height Above Plates - 2,75" (62.8 mm)
Electrolyte Withdrawal Tubes — 2 per cel!
Sediment Space — 1.06" (26.9 mm)

Speclific Gravity — 1.215 @ 77°F (25°C)

inter-Cell Connectors — Lead Plated Copper

* Optional — Polycarbonate Jar and Cover Fiate Dimonsions Height Width Thickness
28% Umhing 0xygen Index (Lo_]_) Positive Plate 150in 125In - 320in
NAN/NCN 19 to 35 Types only T R i3

. . ve Plate X
Qualified according to IEEE 635 e ) 331.0 mm 317.5mm 5.46 mm
Tested according to IEEE 450
NOM Approximate Elactro-
Cofl Type AH Amperes To 1.75 V.P.C. Average Overall Dimensions Waelght lyte
CAP _ — {in/mm) -~ {ibs/xg) Per Cell
- a_gcr. 5 Hr. 3 Mr. 1 Hr. 30 Min.] 15 Min 1 Min. Longth Width _l'_lgght Neot Packed | (galditer)
NCNNAN-7 550 €9 96 134 245 300 340 436 | 7.38In | 4.5in | 22.13In] 160s]| 168 16s 64gal | _
187 mm} 368 mm| 562 mm) 72kq | 76 kg 24.2 ¥Ber
. NCNNAN-8 690 86 124 165 300 454 515 582 738in | 1450 |22.13In] 177 bs] 189 ks

égal -
, 187 ) 358 mm | 562mm| 80kg | 86kq | 227 Wer |
§NCN1NAN-11 825 103 149 200 375 | 561 686 727 738in] 145in 1 22.13in] 195bs| 207 bs 5.6 gal
) 187mm ) I68 mm |} 562 mm| 89 kg 94 kg 21.2 Mter

' NCN/NAN-13 950 119 m 238 450 666 814 873 738In ] 145in | 22.13iIn] 213s| 226bs| S.tgal
i 187 mm} 368 mm| 562 mm] 97kg | 102 kg 19.3 fiter
! NCN/NAN-15 1070 134 184 277 525 768 939 1018 | 7.38iIn ] 145in | 22.13In] 231 bs] 243 bs 5.0 gal

187 mm] 368 mmjS62mm) 105kg] 110 kg 18.9 Mar
NCN/NAN-17 1200 150 216 312 600 867 |- 1060 1165 | 7.38In | 145in 1 22.13In]| 269 bs| 281 bs 4.9 gal
. 187 mm]} 368 mmis62mmi 112kg| 128 kg 18.5 Mor
NCN/NAN-19] 1370 171 246 357 875 953 1165 1260 | 9.25iIn] 145in ] 225in | 2821bs| 294 bs 6.3 gal’
235 mm] 368 mm|S72mm§ 128 kg| 134 kg 23.8 Kter
NCN/NAN-21 1495 1687 270 330 750 1033 1263 400 | 925In] 145in | 225in | 301 bs] 313 s 6.0 gat
235 mm} 368 mmi 672 mm] 137 kgl 142 kg 227 fter
NCN/NAN-23 1€70 209 301 436 825 1136 1388 1540 [ 1138iIn] 145iIn | 225in | 3481bs| 36618 8.0 gat
: 285 aun} 368 mm| 572 mm} 158kg| 166 kg 30.3 Wter
NCN/NAN-25] 1810 226 326 472 900 1232 1506 1680 [11.38In] 145in | 225In | 364 bs| 382 bs 7.6 gat
289 mm) 368 mmiS72mm) 165kg]| 174kg | 28.2 iter
NCN/MNAN-27 1845 243 351 507 975 1327 1622 1840 | 11.38in]| 45in ]| 225in | 380ibs| 3981bs 7.3 gal
289 mm} 368 mmiS72mm] 173 kql 181kg | 27.6 Mer
i NCN/NAN-29] 2150 269 aso 855 1050 1429 1747 1932 | 14.56In] 14.5in | 225in | 446 bs| 464 Ibs 11.5 gal
J70 mm) I68mm|{S72mm| 203kg | 211kg | 43.5 Ker
NCN/NAN-31 2280 285 411 595 125 1531 1872 2070 1 1456IN] 450 ] 225in | 4621bs| 480 ks 10.9 gal
370 mm} 368 mm | S72mm] 210kgi 218kg | 41.3 liter
NCN/NAN-33| 2415 302 435 629 1200 1633 1966 2220 | 1456in] 145in | 225in | 479bs| 497 Ibs 103 ga!
) 370 mm|} 368 mm| 562 mm| 218kg] 226 kg ] 39.0 Mer®
NCN/NAN-35] 2550 . 319 459 663 1275 1735 2121 2350 {1456} 145iIn | 225in | 496bs| 514bs 97 ga!
370 mm| 368 mm | 572mmy] 225kg| 23 kg 36.7 liter
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- AMP DATA
- NAN/NCN CELLS
. HOURS MINUTES

CELL TYPE s | s « | s 2 ] 15 | 1 30 15 | 1
End Voltage 1.84

NCN/NAN-7 | 62 87 o8 118 139 | 163 183 | 210 255 255 |

NCN/NAN-9 78 110 124 | 144 167 | 190 | 225 | 280 340 | 340
NCN/NAN-11 | 94 | 132 150 | 176 207 | 237 | 281 350 425 425
NCN/NAN-13 | 108 152 177 | 210 230 | 273 | 338 | 420 510 510
NCN/NAN-15 | 123 172 201 | 240 287 | 325 204 | 490 595 595
NCN/NAN-17 | 137 192 224 | 269 332 | 387 | 450 | seo 680 680
NCN/NAN-19 | 156 218 254 | 306 377 | 423 506 | 630 738 738
NCN/NAN-21 | 171 240 280 | a3 422 | 4s6 563 | 700 g20. | &20
NCN/NAN-23 | 181 268 310 | 374 459 | 521 619 770 859 869
NCN/NAN-25 | 207 | 200 | 339 | 404 s04 | 573 | 675 | sdo 948 $48
NCN/NAN-27 | 222 | 312 364 | 437 s40 | e20 731 910 | 1027 | 1027
NCN/NAN-23 | 246 | 344 402 | 480 586 | 677 787 | eso | 1085 | 1085
NCN/NAN31 | 260 | 388 423 | s10~| e31 730 | 843 | 1050 | 1162 | 1162
NCN/NAN33 | 276 | 387 452 | 538 672 | 786 | s00 | 1120 | 1240 | 1240
NCN/NAN-35 | 281 408 476 | 872 711 | 832 | es6 | 1180 | 1317 | 1317
End Voltage 1.86

NCN/NAN-7 ‘%0 " 83 84 112 129 151 169 186 217 217 -
NCN/NAN-® | 74 104 1s | 137 155 175 207 | 248 290 290
NCNNAN-11 | @89 124 140 | 168 192 | 219 259 | 310 362 362
NCNNAN-13 | 103 144 165 | 1908 222 | 2s2 311 ar2 435 435
NCN/NAN-15 | 116 162 189 | 226 %6 | 301 | 362 | 434 507 507
NCN/NAN-17 | 130 180 210 | 253 308 | 339 414 | 496 580 580
NCN/NAN-19 | 148 | 205 238 | 288 350 | 391 466 | 558 652 652
NCNNAN-21 | 162 | 228 262 | 316 391 431 518 | 620 725 725
NCN/NAN-23 | 181 250 201 | 352 a2 | 482 569 | 682 770 770 -
NCNNAN-25 | 188 | 273 318 | 380 467 | s29 621 744 840 840
NCNNAN-27 | 211 203 341 | 411 ] s09 | s73 673 | 806 910 910
NCNNAN-29 | 232 | 324 a7e | 452 543 | 625 724 | 868 962 962
NCNNAN-a1 | 247 | 342 a97 | 480 se5 | 75 776 | 930 | 1031 | 1031
NCNNAN-33 | 262 | 384 424 | 506 623 | 728 g8 | s92 | 1100 | 1100
NCN/NAN-35 276 384 446 538 659 768 879 1054 1168 1168

TWO STEP NAN/NCN NUCLEAﬁ CLASS 1E SEISMIC RACKS -

Dimenslons: Cell Type Qty Rack Length Qty Rack PN Welght -

_ in mm NAN/NCN Cells ft mm | Racks | S40-400777- [ 1ba | kg

A. — Height (Top Level) 1062 | 270 717 60 10 3048 2 120 515 | 234

B. — Height (Lower Level) [ 6.62 168 120 10 3048 4 120 515 | 234
C. — Width (Depth) §0.00 | 1270 19-21 €0 12 3658 2 144 610 | 277
120 12 3658 4 144 610 | 277

T == 23-27 60 15 4572 2 180 735 | 333
B— 120 15 4572 4 180 735 | 333

1 ] 29-35 ) 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 clarification.

GNB Technologles
Industrial Battery Company

829 Parkview Boulevard
Lombard, IL. 60148-3248

US.A.

Telephone: 708.629.5200
Facsimile: 708.629.2835

A Pacific Dunlop Company

S
&

RECYCLE

2

%

%

GNB Technologles

GNB Batterias (Canada) Inc.
4500 Dixie Road, Unit 9B
Mississauga, Ontario LAW-1V7

Canada

Telephone: 805.
Facsimile: 805.

624.1107
624.1801

A Paclific Dunlop Company
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T 4 HOURS MINUTES
CELLTYPE | 8 | s | 4 | 3 [ ~z.i 15 [ 1 30 | 15 | 1
End Voltage 1.75
NCN/NAN-7 | 69 96 112 | 134 170 | 207 | 245 | 300 340 436

NCN/NAN-9 86 124 138 165 204 240 300 | 454 5§18 682
NCN/NAN-11 103 149 167 200 262 30 | 375 561 686 727
NCN/NAN-13 11¢ 171 198 238 292 345 450 €66 814 873
NCN/NAN-15 134 194 227 277 350 412 525 768 939 1018
NCN/NAN-17 150 216 254 312 | 405 465 €00 867 1060 1165
NCN/NAN-19 171 248 290 357 480 §35 €75 53 1166 1260
NCN/NAN-21 187 270 17 380 515 580 750 1033 1263 1400
NCN/NAN-23 209 301 354 438 £60 660 825 1138 1389 1540
NCN/NAN-25 226 326 384 472 615 725 900 1232 1506 1680
NCN/NAN-27 243 351 412 £07 670 785 978 1327 1622 1840
NCN/NAN-29 269 389 455 558 715 857 1050 1428 1747 1932
NCN/NAN-31 285 41 483 595 770 9§25 1125 1531 1872 2072
NCN/NAN-33 302 435 512 629 820 995 1200 1633 1966 2220
NCN/NAN-35 319 458 539 €63 8cs8 1053 1275 1735 2121 2350

End Voltage 1.78

NCN/NAN-7 €7 93 108 129 165 187 228 282 324 383
NCN/NAN- €3 120 132 156 196 228 278 | 376 432 510
NCN/NAN-11 100 | 144 162 193 242 2858 348 470 540 637 N
NCN/NAN-13 11§ | 166 180 228 280 328 419 564 648 765
NCN/NAN-1§ 130 187 220 261 338 391 488 658 756 892
NCN/NAN-17 146 200 244 293 389 442 558 752 864 1020
NCN/NAN-19 |~ 165 | 238 279 333 442 . 508 €28 848 972 1107
NCN/MNAN-21 182 262 308 366 494 $61 698 940 1080 1230
NCN/NAN-23 202 292 3 407 | 538 827 767 1034 1188 1287
NCN/NAN-25 219 316 369 440 590 €89 837 1128 1286 1404
NCN/NAN-27 237 340 398 476 643 746 907 1222 1404 1521
NCN/NAN-2¢ 260 | 375 441 5§22 654 814 | 9877 1316 1512 | +1624
NCN/NAN-31 275 359 465 585 747 879 1046 1410 1620 1740
NCN/NAN-33 292 422 492 | 686 785 845 1116 1504 1728 1850
NCN/NAN-35 310 445 518 623 842 1000 1186 1588 16836 1870

End Voltage 1.81

NCN/NAN-7 €5 90 104 124 163 182 208 285 285 330
NCN/NAN-9 81 117 127 152 184 211 255 340 380 440
NCN/NAN-11 87 140 156 185 227 264 318 425 |- 475 8§50
NCN/NAN-13 112 162 183 218 263 304 383 510 570 €60
NCN/NAN-15 127 182 21 252 315 363 446 §95 €65 770
NCN/NAN-17 141 203 238 285 365 409 510 680 760 880
NCN/NAN-18 161 232 267 324 414 471 574 765 8ss 954
NCN/NAN-21 176 254 235 357 464 519 638 850 850 1060
NCN/NAN-23 187 284 327 396 505 561 701 935 1045 1100
NCN/NAN-25 213 307 as7 428 554 €38 765 1020 1140 1200
NCNNAN-27 229 330 383 464 €03 €91 829 1105 1235 1306
NCN/NAN-29 254 364 423 509 643 754 893 1190 1330 1388
NCN/NAN-31 268 387 465 540 €93 814 956 1276 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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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

pare: $/&/02. vIME: _Y:200M) MODIFICATION NO.:
8UBIECT: _AMCN-33 CELL DISCHARGE (ULVES

REFERENCES: JAEC-LALL-ELEC- LRLOT B pR&10
ORGANIZATION
Briay Mugks Wv
el T, S—
| 7= ——
S8UMMARY OF .
vrscusston: _Z MKED KB 15 THE PUBLISHED DISSHARGE CoRvES

ANCUDE THE RELERT CF LoLrnat DRDP IN THE INIELCCELL
COMNMECIDRS . ﬁ%ai INDICRIED T2BT THE LBTES RABVE [7EEA/S 6&252{!522'

EAME

PARTICIPANTS:

Date: MQOZ_

Prepared By:

Title: . < 5 v
Reviewer: Ao Daltlr Date: oY 7, 2002
Title: EcecTRICAl  Enomecr— .

Distribution:
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Marks, Brian

) . Storm Team [Stormteam@Ackeriey.com]

£z , Friday, October 12, 2001 8:33 AM
To: . Marks, Brian ‘
Subject: Below zero days
Brian,

The two winters with the most below zero days were the winters of 1992-1893
(11) and 1893-1894 (18). 1did not include days when the temperature
reached 0, the readings were alf <=-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 Intemational Airport. You
tend to be a bit warmer due to your proximity to Lake Ontario. |

believe there's a record of temperatures right at your site from

meteorological towers on the pr%perty. This is mandated by the NRC. A

gentieman by the name of Tom Galletta works for the company contracted out

to maintain the towers. “l\-{is office is located adjacent to NM1.

You might want to give him a call. Also, Bill Gregway is the local weather
observer for Oswego. He provides information forthe 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
WIXT NewsChannel 8 Storm Team
5904 Bridge Street :
Fast Syracuse, NY 13057 -
me: 315.446.8999 x2213
.E.-JC ?1%0448.12283» ) -
-mall. stormteam@wixt.com
Web: hitp:/iwww.wixt.com
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%Entergy |

Interoffice
Correspondence

February 14, 2001 .
JENG-01-0038 |
MEMO TO:  DER 01-00666 FILE -

FROM: -B. MARKS ™ ' , L

VIA: D. RUDDY 72k fetine) o

SUBJECT:  ACT-00-§3590, ‘A’ STATION BATTERY CAPACITY ANALYSIS

Attachments 1, 2 & 3 show the trend of actual capacity test results of the “A” & “B"
Station Batteries superimposed on the GNB expected full fioat service life curve for
these batteries.. '

Attachment 1 sl:;ows the capacity of “A” Station Battery verses years of service from
19883 to 1895 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 “A” Station Battery verses years of service from
1895 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
1683 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 surnmaries of each discharge test for “A” and *B”
discharpe test respectively. The results in some cases were adjusted accordingly to
provide the most accurate trendable data.

The “A” Station Battery was installed in September 1995. Per JAF-CALC-ELEC-02609
Revision 1, the “A” Station Battery has 12% combination temperature and aging margin.
Presently, 11% is used for temperature margin (60°F). Therefore, 1% is remaining for
aging margin. Attachment 1 shows that the battery, based on its past performance,
would reach 100% capacity at 7-1/2 years (3/03). Attachment 3 shows that the battery,
based on “B” 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. MARKS/D. RUDDY : JENG-01-0038

SUBJECT: . 3 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 (8/07).

The previous duty cycle profiles of both “A” and “B” Station Batteries had a considerable
deeper discharge tests ("A" 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 “A™ and “B” Station
Batteries. “A” 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 0£.12% temperature, aging and design margin. More realistically this
battery will reach 100% capacity sometime between 3/05 and 9/07.

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 "A” and “B” rough
draft IEEE 485 calculations are electronically saved in G/Marks/SB1 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 65°F (from 60°F). A 3% gain in aging/design margin is realized
by not aliowing the battery electrolyte temperatures to go below 65°F (see IEEE-485
table 1). PCRs 01-2372 & 01-2373 have been jnitiated to revise the acceptance criteria
for electrolyte temperature from 60°F to 65°F 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 M1-89-064 specifically changed the low alarm
setpoint for battery room ventilation to 65°F (from 60°F). TSI-6 should be revised to
reflect MOD M1-88-064. ACTS item 01-56385 has been assigned to licensing to revise
TSI-6 to indicate 65°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 30of 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 93680). 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 | '
ELECTRK}AL 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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“A" Statio

ttery

118101 10:57 1

i,

3ars5_

or2919

112195

Br25/95.

11/5/96

. Date

. Rata

309 Amps

.| Duration

d e —

8 Hour

End
Voitage

# 01 Cells

Comments

60

Capacity

109%

. |curves). An additionat item not accounted for is that the factory testdoes not = |-
consider votage drop in intertier jumpers (appr 0.13vofts). Therefore an additional

This factory test was stopped at 8 hours (108.41vdc). Capacity estimated to
111% using an excell growth trend (to 105vdc). The rate of 309amps is slightly
less than the present temperature cotrected discharge rate of 31 famps (revised

adjustment (engineéring judgement) wil make i 109%,

268 Amps

206 Amps

552 Amps

New Battery Instafled 5/9/95

595

588

8 Hour

1.75vpe

1.75vpe

107.5%

Not adjusted for the new discharge rates. The test results are not accurate. The
voltage at 8 hours was 107.57vdc. The voltage at the 8 hour mark during the :
1983 test was 108.41vde. The capcity of 101.25% does not appear accurate, The|.
work package does not support this value. Based on the length of time the
1112185 test took to get from 107.5 to 105vde (36 minute), the vatue of 101.25%
can't be accurate, If 38 minutes is added fo this test, the vafue then becomes
107.5% )

b Hour

'3Hour

58

103.1%

Not adjusted for the new discharge rates. Test was interrupted for 9-1/2 minutes
to jumper out low voltage cell, Allowed the battery to “recover”, This would tend to
show more capacity. The test results will be adjusted down 1.5% from the
recorded value of 104.6%. Therefore, the test results then become 103.1%

58

o —————

88%

Modified performance test. No equalize performed prior to test. Also, an
additional voitage drop in intertier jumpers of about 0.11 vdc dus to higher rate.

. 3Howr

58

98.9%

Factory Test. Although the test configuration was sfightly different than the
instafled configuration, the 4/0 cables used provided sufficlent resistance to
simulate our instafled configuration. This was a modified performance test,

3 Hour

58

112.40%

-

Modified performance test. No equalize Mfonned prior fo test.

1911

h INAWIHIYLY

Z A4 01920-0TVO-AVI
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8" Statior ~ “ttery

Tl

Jneres

912089
ais,
New Batte

R

Date

285 1§

Rate

Duration

End
Voltage

# Of Cells

Capacity

Commants

309

8 Hour

1.76vpc

€0

104%

This factory test was stopped at 8 hours (107.27vdc). Capacity estimated to
106% using-an excefl growth frend (to 105vdc). The rate of 300amps is sfightly
less than the present 8 hour discharge rate of 302amps (revised curves). An

drop in intertier jumpers (appr 0. 13volts). Therefore an additional adjustment
(engineering judgsmént) wil make it 104%. :

286

. 588

607

00|

ry nstalled 11113/96

8 Hour

8BHour

3 Hour

e = e ¢ - e

A.75vpe

1 1.81vpe

11.7%

- |voltage at 8 hours was 108.66vdc. The voltage at the 8 hour mark during the

Not adjusted for the new discharge rates. The test results are not accurate. The

1983 test was 107.27vde. The capcity of 101.25% does not appear accurate. The
work package does not support this vatue. Based on the length of time the 1/4/85
test took to get from 108.6 to 105vdc (56 minutes), the value of 101.25% cant be
accurate. If 36 minutes is added to this test, the value then becomes 111.7%

107%

Test results measured 110% capactty. However this test was adjusted down 3%
(see item #3 in JMD-95-018 & JAF-CALC-ELEC-01962) which results in 107%
capacity.

95%

Modified performance test. No equaiize performed pﬂor to test. Also, an- :
additional voltage drop in intertier jumpers of about 0.11 vdc due to higher rate.

11/14/96

575

1.77vpc

1.81vpe |

58

95%

Factory Tesl. This was a modified performance test,

60

1%

Modified performance test. No equalize performed prior to test.

1 nFq

additional itern not accounted for is that the factory test does not consider voitage |

5 .mawu:mv

S130 p1 3%ed
L xipuaddy

 7°A3Y 01920-DTV DIV
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I\
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125V DC Station Battery “B” Sizing & Voltage Drop
| | Appendix 8
Manufacturer’s Data and Reference Material ~

-



JAF-CALC-02610 Rev 2 Appendix 8

TABLE OF CONTENTS

Cables DC Resistance Data

ASCO Contactors and Solenoids Valves Data

- Target Rock Solenoid Valve Data

Agastat Relays Data (Amerace Co)

345 KV GE ATB-362-7 Circuit Breakers Data

4KV GE Magne-Blast Circuit Breakers Data

600 V GE AK-2A-25-1 Circuit Breakers Data

125 V DC 600 V Breaker Control Circuit 10 A NON Fuse Curve

Testing of Pick-up and Drop-out Voltages of Relays which are to be found in
the Emergency Diesel Generator Control Panels

GE Contactors and Relays Data

SQUARE D Relays Data -
- Struthers-Dann Relay Data

Westinghouse Relays and Contactors Data

GE Heaters Type CR123 Heater Element Resistance Va]ue Table
_._Alen-Bradlay Co. Heater Element Resistance Value Table
23S0V-102 HPCI Trip Solenoid Vendor Data

27MAP Power Supply Data

71BCB-2A and 71BCB-2B WalkDown Data

93ECP Walkdown Data

93FPBD Walkdown Data

93ESS-A, -B, -C, -D Electronic Speed Switch Vendor Data
93SOV-01 & -02 Air Start Left and Right Solenoid Telecone
93ETM Diesel Run Time Indicator Vendor Data

93P/S-B & D Procurement Requirements

ATTS Power Supply 02-3V/V-K613C & D Data

EDG Field Flash Vendor Data i

-

. DC Electric Motors Data

DC Valves Electric Motors Data

|

Page 1 0of 190

100
101
106
107
108
109
111
115
133



JAF-CALC-02610 Rev 2 Appendix 8 Page 2 of 190

Okonite Cables - General Conductor

Section 1

. | -~ Information
dc Resistance

Resistance in Ohms per 1000 feet
per conductor at 20°C and 25°C of
solid wire and class B concentric

strands_copper and aluminum cpnductor Table 1-3

UNCOATED
cu
103 11.0 11.2
—5.51 “6.92 7.05
4.10 435 444
257 268 2.73
1.62 1.68 1.72
1.02 1.06 1.08
0.808 0.840 0.857
0.641 0.666 0.679
0518 0.526 0.539
0.403 0.419 0.427
0.320 0.333 0.339
0.253 0.264 0.269
0.205 0.209 0213
0.158 0.166 0.169
0.126 0131 | 0.134
0.100 0.104 0.106
0.0795 0.0827 | 0.0843
0.0630 0.0655 | 0.0668
0.0500 0.0515 | 0.0525
0.0423 0.0440 | 0.0449
0.0353 | 0.0367 | 00374
00302 | 0.0314 | 0.0320
0.0264 0.0272 | 0.0278
0.0212 0.0218 | 0.0222
0.0176 00184 | 00187
0.0141 0.0145 | 0.0148
00106 |, 0.0109 | 0.0111
0.00846 | . 0.00871] 0.00888
0.00705 0.00726| 0.00740
0.00604 |- 0.00622| 0.00634
2 0.00529 | . .00869, 0.00544 | 0.00555
2 ' 0.00440 | 0.00448

o -
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Okonite Cables
Soction - General Conductor
[
Information
-
dc Resistance
Based on the resistance-temperature Copper
oty and of alumin 61 per- Rom Ry 223 2 T ] Erample:
cent conductivity (intenational an- 2T 2345 + 1 Rdoat 75°C for 410 AWG |
nealed copper standard) at 25°C and 1.193 = .0607p:hms/'1 000 ft.
the formulas: Aluminum
21 Ees»stance a: §5°Ced . (22840 + T
Tf‘eaés&stanee at desired temp. Tp R, = R, -m—

Resistance temperature correction factors

COpper COnductors
0 204 908 N 815 | __919 923 827 931 834 838
10 942 946 950 854 958 961 965 969 973 977
20 ‘ 681 985 988 892 896 1.000 1.004 1.008 1.012 1.015
30 1.019 1.023 1.027 1.031 1.035 1.039 1.042 1.046 1.050 1.054
40 1.058 1.062 1.066 1.069 1.073 1.077 1.081 1.085 1.089 1.092
50 1.096 1.100 1.104 1.108 111 1.115 1.119 1123 1127 1.131
60 1.135 1139 1.143 1.146 1.150 1.154 1158 | 1162 1.166 1170
70 1173 1177 1.181 1.185 1.189 1.193 1.197 1.200 1.204 1.208
80 1.212 1.216 1.220 1.224 1.227 1.231 1.235 1.239 1.243 1.247
I 1.250 1.254 1.258 1.262 1.266 1.270 1.274 1217 1.281 1.285
100 1.289 1.293 1.297 1.300 1.304 1.308 312 1.316 1.320 1.324
110 1.328 1.331 1.335 1.339 1.343 1.347 1351 | 1.354 1.358 1.362
120 1.366 1.370 1.374 1.378 1.381 1.385 1.389 1.383 1.397 1.400
130 1.405 1.408 1.412 1.416 1420 1.424 1.428 1.432 1.435 1439
140 1.443 1447 1.451 1.455 1.459 1.462 1.466 1.470 1.474 1478
150 1.482 1.480 1.489 1.493 1.497 1.500 1.505 1.509 1.513 1516

Aluminum Conductors
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~emepE-3t TEL 22:38 PM 33 FAX NC. 315254849758 2ol
(3 . ASCH
E===SERVICES, INC. o] ..
A Subsicnary of Automatic Swilch Co. . FAX AP —
From: Doug Meidling Tel: 973-966-2339
Technical & Training Specialist Fax: 973-966-2431

To: Alex Barton Co.: JAF NPP, Des Eng Dept.

Date: 10/25 /01 Fex:(315)-349-6981 Pages:

Dear Mr. Barton, .

Enclosed is all the information | could find on this product. The orzginai serial number
specified the coil used, that S/N is no longer available. If you can see the number
on the coil | could tell you what the resistance should be. Ifitis a 10-417-8 the

" Resistance is 1607 ohms +/- 10 %.
Pick-up was probably set for 75 to 80% of control voltage

Doug

A
b

the dafe o~ /"#‘”‘7 o pape (}15‘7)

Doug

PS pote
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Application ‘
Bulletin 1025 Connctors are used
for all classes of direct current loads
including tungsten lamp and motor
loads. These contacrors provide a safe
and convenient means of repeatedly
making and breaking electric circuits

either manually by push buttons or
automaticslly by scasitive relsys or
instruments.

Listed contactors are 2 and 3 po!e'

normally open and are svailsble with
or without enclosures and with front

. or back connections. Multi-pole ar-

rangements arz available as required.
Auxiliary contacts, either normally

open or normally closed, can be added

to any listed contactor. .

Construation

Bulletin 1025 Contactors are listed
as standard with copper ot silver all
contacts. The contact action in
sizes is adjustable and contacts are
readily replaced from the front of the
panels. :

Each pole is equipped with an un-
usual design of current ¢oil type mag-
netic blowout, developed by the Auto-
matic Switch Com,
directed control of the arc away from
the current carrying contact surfaces.

Pancls arc ebony asbestos and Rush
dead construction. )

Enclosures are NEMA 1-type, black
finish for surface mounting. Weather
resistant, dust tight or watertight ¢n-
closures are available along with en.
closures suitable for flush mounting o¢
hazardous Jocations: prices will be fur-
nished oa request.

Operating Currents

The values tabulated arc based on
cold coil resistance. Coaseyuently they

"sr -

S -

Appendix 8

-
L

Figurs 8. 2 Pele, 80 Ampere.
Cotalog Na. 2508 -

represent maximum currents. The clos-
ing current in many sizes is greater
than the holding currcats. The mo-
mentacy higher curreat vaiue is used,
on closing, to insure positive and rapid
reyponse. When the coptaeter Is eldsed
additional resistance Is automatically
connect=d in geries with the contactor
coil reducing the current to the values
shown.

All D-C contsctors will pick up and
close ar 80% of mormal voltage with
the coil at its maximum tem re
rise. They will withstand 10% over-
voltage- without damage w0 the coil
windings. :

OPERATING CURRENTS AT 135 VOLITS D.C
The Currant Vahwes et Other Voleoses
are Appraimarely Preponicaate

. rates | Some3 | oidiny | Mabding
\i 0.0 Q.09 0.1
30 2| 609 | 0.0% | 104
; 2.5 | 020 | 228
& 2 950 .| 630 | 228
] 050 | 620 | 128

100 2 474 | o.i% | 203
©7¢ | 618 | 203
V8 M1 i® | e3e | 224
1 074 | 008 | 203
200 2 12 | 090 | 224
1 1.27 0.20 a2.4
300 2 1D | oxd | s

Ratings

These contactors are listed as stand.
ard for 250 volts maximum eon_ all
classes of foad, poninductive or mduc.
tive. Coutactors are available. for volt-
ages above 250 volts to a maximum
of 750 volts. .

The 2 pole contactors can be used

 Page 5 of 190

TAX NO. 313254848763 - o

ELECTRICAL SPECIFICATIONS

e RATED IN AMPERES PER POLE FOR
ALL CLASSES OF DIRECT CURRENT
LOADS.

o STANDARD LISTINGS IN CAPAC.
ITIES FROM 30 TO 300 AMPERES
TO 250 YOLTS D-C, ONE AND TWO
POLE.

o AVAILABLE TO 750 VOLTS b-C.

® INTERRUPTING CAPACITY TO 4
TIMES RATED CURKENT.

® NO DERATING FOR HIGH INRUSH
CURRENTS OR ENCLOSED TYPES.

on 600 voit D-C systems either as
single pole double break or as 2 pole
contactors. When o used the presistive
interrupting capacity reduces to 150%
of rated current.

Ratings are in ampercs and no do~
rating is required for the enclosed type
or for high inrush currcat loads.

Electrical Connections
Bulletin 1025 Coatactors arc listed
as standard with three possible con-
tro} forms. Reter w0 Figures 2. J, 4,
4 and description of the various methods
Lot control on Page §0. .
Since separate control is provided
oa all contactors, the main line con-
nections can be made to the top or the
bottom terminals. When the line con-
nections are made 10 the top tarminals,
the polcs will be dead when the eontrol
gircuit is de-cnergized.

Modified Arrangements

The Automatic Switch Compzay has
manufactured many modified armange-
ments of Bulletin 1028 Contactors.

' ‘These modifications were pecessitated

b¥ conditions of space, or frequency
of opcration, or control funcrions, or
other rcasons. P
" Users are urged 10 svail ‘themselves
of the ASCO Engineering Service
which is part of every aegotiation.
When a modified arrangement is ine
dicated for any control prodlem, rec-
ommendations will be made on an
engineering basis. .
‘ se applications which require
continuous cperation at & rate of more
than € per minute should be referred
to the Company. Complete informa-
tion should be submitted to that aa
accurate analysis and recommendation
can be made. In any spplication where
frequent closing and opening is neces-
sary, consultation with an ASCO Ea-
gineer will assurc dependable coatrol.

ATIORHe QSWHFh 07 saeven seos s seem:
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Section 3

. s UL LETIN

) | LIST PRICES AND AMPERE RATINGS, OPEN OR ENCLOSED
For 250 Volts B.-C, Control Circult Furnisked os Scparate Control

oM 2 FORM 3 PORM IM
. 2 WIRE CONTROL 3 WIRE “STOPSTART CONTROL THERMOSTATIC CONTROL WITH RELAY
Ampeces | Peles Open Type Enclesed Iype Open Type Enslaswd Typs Opon Type Encloved Type
Curglog Lisr Cateleg s Catales Liey Cataleg g' Lise Caraleg Lixr Coteley Liew
No. Price Na. Price Na. Prics Ne. Price Ne. Prics Ne. Price
P 3 2503 $ 47.00 2518C | $ 81.00 2528 ¢ 32.00 2535C | 8 &7.00 2343 $ 9400 2333C | $112.00
. 2 2508 40.00 25t8C FJ400 2526 £€7.00 25388 21.00 2546 109.00 2856C
Py ] 2507 78.00 2517¢ ”.00 2827 - 86,00 2532C 104.00 8o 131.00 ass>¢C 133.00
2 2308 106.00 25188 2523 113.00 2538C 135.00 2348 3C6.00 2353C 134.00
100 1 2509 3400 as519C IOS.W 2529 - 932.00 2539C 113.00 2549 136.00 2559C 143100
2 25w 131.00 2520C 2530 139.00 2840C 147.00 2330 18700 2540C 221.00
‘130 -1 25114 107.60 2521€C 134.00 2539 7116.00 2341€C 142.00 2351 143.00 2581€C 194.00
2 2512 212.00 2522C 247.00 a2 221.00 2s52C 255.00 23352 277.00 2542C xn.oo
200 \i 2513 110.00 2523C 134.00 2533 119.00 a543C 145.00 - 2353 145.00 2383C 197.00
2 2514 221.00 a824C 233.00 2334 229.00 2544 26400 2334 28600 2554C | “329.00
20 1 23548 239.00 | 2587C 207.00 284 248.00 | 2>1C 296.00 2573 30800 | 2893C o400 !
2 2556 289.00 2568C 35200 2570 297.00 a572¢ 34100 2574 341.00 2eC 44800 !

*Limited to 115 volm, D-C service. Use 2 poles in serics for 230 votz D-C.
- ADDITIONAL FEATURES

STANDARD DATA ™
Standard Coatrol Voltages: 11$ or Speciul Coatral Voliages: | Auxiliary Coptatts ..........$9.00 List Esch
230 D-C. . Te 250 DC... _Add $7.00 List (For “meximom of two
Standard Panels: Fm:mad.ﬁush To 750 D-C.._. Factory added 1o Form 2 Centactors.
dead back, ebony asbestos. 3 or More Poles............Consult Factory m“,,?‘“gm’“."""wd“”,,‘ ‘r" with
Srtandard c»us. NEMA 1, for sur-  Back Connectsd Panels....._.Add 10% steel box for gurface mounting.
face monnting. . . 2 Contaciors mechanically interiocked on " Yyps C for Form 2..._....$31.00 List
. Cemembcm:bu_lmtb AC 2 common panel—Add $9.00 lsr o ”&Rpcbfotfanlmsumm
i . - wﬂsnpﬂ:w are prics of two conlaciors. ial ‘pole combinations available.
e furabihed as stand _ : wnsn ORDERING
Enclosed type ratings are continvous and Specify satalog number, lﬁmcydhmlndeonudm
and ype of

the same as opea type.

TDIMENSIONS and WEIGHTS for FORM 2 and FORM 3
250 Volts D-C A

) c . ﬁ Cvaritans oPEN TYPE ‘ tMcLOsED TYRE

) § a . c o) = ' e | - -i-

: " £l % IEIME

2 ] 1 ° [] . 3 Ml viviw [] 3 10 & 4

- t3 L [ & L J NG Valwvaiw L4 & )] aVy s

- PEEE E R E NN EEB IR EIFIER K M [ | 34

) 3w in ls jw {58 |%|ealn)refio w jewin

108 1] “ k) L »w b LY. B8 7’ 8 1" z k -4

2 1} e ” had o ] vy |4 L. Y. ) 2 w rvx -

as | ) i ine | o]z s YIS ES N |8 ”

figure 9, Cutline Dimensiens. 2 iwe e |0 1) ol il |. 2 e | e

200 ! % |36 | 640 . I EIEIES KV )
2 five [3va | ”" & b 2| W | 38 jtos D ECARKE

'orm Coo B E I RETRE R E ME3IEZR D z {rw| 7

';:r::mo:t‘a‘ n&tﬁe’xd ;tj"on 1 300 2 "™ e ja3o . awn s W] | ee E-4 ™ | 2

mxmau!y 3° 10 ths width, - "

All weights are approximate shipping weights in pounds. All dimensions ars in inches

Poge 82 s = e e e - AGIOTAHT SWICh CO.  riotsam rask. new sensey
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Barton, Alex | UDC- B2 ccT 2

From: ASCOBILL@aol.com
Sent: November 20, 2001 08:23 AM
To: Barton, Alex

Subject: Re: 03SOV-14B (71DC-B2 Ckt.
In a message dated 11/18/01 6:41:43 PM Eastemn Standard Time, ABarto1@entergy.com writes:

Subj: RE: 03S0V-14B (71DC-B2 Ckt. 2)

Date: 11/18/01 6:41:43 PM Eastern Standard Time
From: ABarto1@entergy.com (Barton, Alex)

To: ASCOBILL@aol.com (ASCOBILL@aol.com’)

Bill, :
1 need a minimum pick up and drop out voltage, 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
3156-349-6622
fax 315-349-6981

Hello Alex - the NP8316E36E in 125vdc uses a coil p/n 220339-010-D which is rated at 17.4 watts. Voltage range
of 80-140 vdc with 125 as the nominal. Regards, Bill Meyer A

w

1120000 -
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Barton, Alex 7(DC-B2 ckT. 9
From: Barton, Alex

Sent:  Friday, April 26, 2002 8:03 AM

To: *ASCOBILL@aol.com’

Subject: RE: 31FPD-5A (71DC-A2 Ckt. 8)

Bifl,

1 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 B
. JAF NPP
315-349-6622
fax 315-349-6981
: Barton‘ Alex

. rom: : ASCOBILL@aol.com
Sent: Friday, April 26, 2002 10:48 AM
To: Barton, Alex
Subject: Re: 31FPD-5A (71DC-A2 Ckt. 8)

Hi Alex....all our 125vdc rated coils will operate within & range of 90-140
volts DC.

Best regards, Bill Meyer - Asco Valve sales engineer.

4/26/2002
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- 7T1DC-B2 Ckt #10

AUG—1I™31 IUE U4 AN ADUU VHLVE NIKIG rAX NO. 2019667314

P.01

é(ﬁt(‘)ﬁfﬁﬁt Switch Co.

FLORHAM PARK, N.J.

FAX 201-966-7314
TO. (315) 249-6921
. : FAX NUMBER
AT:
~ COMPANY/LOCATION
m:mémn
e NAME OF ADDRESSEE

| ma WSA_L-ELD\TEM_EZ

Teol: (207) S56-2258
Alex: : | .

.ﬂn minimurm pickup. and dropout voltage for an ASCO nhabor

- quakfied 206-381-6RF, 125VDC, 35.1 watt vilve is 90 VDC.

This ls mmum§WWWMquu%dta. Keep
in mind that the vaivewill pickup end drop out at lower voltages
depending on thnn including operating pressure, valve
instalfed life, atc., but’;ASCO NP-1, 125 VDC valves have only.been
qunﬂiodmamlnlmmy voltage of 80 VDC.

Rich _.
Nuclear Sales

1 PAGE(S) INCLUDING THIS COVER PAGE
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Barton, Alex

From: ASCOBILL@aol.com

Sent: Monday, November 26, 2001 11:28 AM

To: Barton, Alex '
Subject: Re: FW: ASCO Solenoid NP8320A186E

in a message dated 11/24/01 12:33:16 PM Eastern Standard Time, ABarto1 @entergy.com writes:

Subj: FW: ASCO Solenoid NP8320A186E

Date: 11/24/01 12:33:16 PM Eastem Standard Time
From: ABartot@entergy.com (Barton, Alex)

To: ASCOBILL@aol.com (ASCO - Bill 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
315-349-6622
fax 315-349-6981

5

Hello Alex... the NP8320A186E uses a coil p/n 220339-010-D rated at 17.4 waltts with a volitage range from 80-
140 volts with 125/dc as the nominal. Regards, Bill Meyer '

11/26/2001

T e
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4kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV’s

" Page 1 of 1
1050V ~1014, -1018,-101C, - |0ID
Barton, Alex

From: ASCOBILLQaol.com

Sent: November 15, 2001 01:21 PM

Yo: Barton, Alex

Subject: Your Asco Valve request for information

Hello Alex - Asco valve p/n HC8210C13 - 125vdc uses a coll p/n 222184-016-D rated at 26.6 watts. It is designed
to operate within a range of 80-140 volts with 125 as the nominal. Thank you for your inquiry. Best regards, Bill
Meyer - Asco Valve sales engineer

-

11/15/01
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4kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV’s

10SOV-101A, -101B, -101C, -101D (Cont’d)

} WW¥T . 0. 40W et e Tu P PN [P 2T O -{wha A N

1 ASUO

FLORHAM PARK, N.J.
FAX 973-966-2273

www ASCOVALVE.com
QUOTE NO:
TOFAXNO:  315-349-6981 AVD TECHNICAL GROUP (PH - 973-966-2082)

COMPANY:  FITZPATRIC NUCLEAR POWER —_  KARL BINDER/MANAGER
ATTN: ALEX - — JEFFBRILL

| JAME CHIU

RICI MATYSKIEL

DAN ZARZYCK! |

%1

DATE: 11/15/0}

-

REF: HC8210C13 125/DC

ABOVE VALVE TAKES COIL PART NUMBER 222184-016-0

- WATTAGE: 26.6
COIL OPERATING RANGE° 90 TO 140 /DC

SEE ATTACHED SUPPORTING DOCUMENTATION.
PLEASF. NOTF. FAX NO. REFERENCED ABOVE FOR AVD INQUIRIES

Ly
74

‘Priee: guoted are firm fo} 30 days from date of quote.
SUBJECT T0 ASUA TERMS AND CONDITIONS OF SALE
|ORDER ENTRY POLICY: If an order is phccd for the :bove valves, plnse referenee nsigled Quote No. and send

copy of this quote with Pureme Order.
REGARDS,

DAN ZARZYCKI
__3 PAGE () INCLUDING THIS COVER PAGE
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4kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV’s

10SOV-101A, -101B, -101C, -101D (Cont’d)

vIOE VALVE CROSS REFERENCE - NOTE INQUIRY PAGE 001
SUFFIX1 SFX2 SUFFIX3  TPL CSA

Q

3 - M
e210C013

BREFIX2

SOLA; - SOLB:VOLTAGE 5L AC/DC
D bo)
MSA S NUMBER:
SEQ NO NCTZ DISCRIFTION
¢l€ ECB82.0C13 :
01¢ AIR: 5-280 WATER: 5-200 LT OI1.: 5-200
08 'FZ I CYNER AR N2 AR 24 22 2 d 4l

020 y S AX XXX EALE X2 21
021 PIPE: 3/4 :
€10 RUUTES 07/15/82 RNM ISSUED FOR S8.0. 78183K.

ERCU1025863 N €3021€ PWC ADDED REBLD KIT/DEL SFK

6.2 ER0010982% B 022184 AEW 50L ASSY WAS 135E803¢6~2H
€13 ER110444 € 02/20/84 AEW CCIL WAS $8-824-RC.
€14 ER00112358 D $40923 FWC ADDED N/P INFC

*PFS5 TC RETURN TC VIO&

* DEPRESS PF12 TO PAGE FORWARD - Pr2 YOR FIRST PAGE
« DEDRESS PEL TO RETURN TO MENU

-
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4 kV SWGR 71H6 Units 10610 and 10620 RHR Motor Cooling SOV’s

10SOV-101A, -101B, -101C, -101D (Cont’d)

e me e ew = - -

- ASUAO

s e e ...

Engineering Information

Solenoid Valves

Cofil Operating Voltage Ranges
All coils are designed for industrial operating voltages
and can be used on the following voltage ranges:

AC et

", Mamingl Normat . Nomina) Norma)
Voltaps Rating | Opsrating Rangs | Vsliage Aating | Operaliag Rangs

4 20-2¢ 3 5183

120 102-120 12 102-12.6

- - u 20-25

210 204-240 120 102-126

480 408-480 I . 240 204252

>

Note: Special coils are required for battery charging
circuits whare wider voltage ranges are typically
encountered. For these applications, special continuous
duty Class H colils are available that will accommodate
2 voltage range equivatent to 12X over nominal, 28X
under nominal, and a 140°F (60°C) ambient. Standard
nominal voltages are 125 and 250 DC, which transiate to
a voltage range of 90-140 and 180-2B80, respectively.
Add prefix "HC™ to the catalog number. "HC” prefix is
only applicable 1o valves with coil classes FT and HT.
Consult foctory or other constructions. —

3
Most ASCO valves, depe

on construction, will
operate at 15X under nomifial voltage and maximum
operating pressure differential, and are capabdle of
operating for short periods at 10% over nominal
voltage. For coil classes other than FT and HT, over
votage is not recommended. For wider voltoge ronges
than shown here or for operating voltoge ranges for
specific cotalog numbers, pleose consult your local
ASCO sales office. .

1.04

<$o|eno$dCons!mcﬁons

Power Consumption

Power consumption can be determined from the ratings
shown on individual Series pages. For AL valves, the
watts, volt-ampere “inwrush™ (the high momentary surge
occurring at coil energization), and volt-ampere “holding™
{the continuous draw following inrush) are given,

The current rating for inrush and holding may be deter-
mined by dividing the voltage into the volt-amp rating:

- cinrush _ yon-amp inrush
voltage

m::ilnn « volt-amp holding
. voltage

DC valves have no inrush éurrent. The amp rating can
be determined by dividing the voltage into the DC watt
rating:

watts (DC)

Amps = To-mge

Notes: y .

1. Whenavaﬁ;’e has been energized for a long period,
the solencid becomes hot and can be touched by hane
for only an instant. This is 2 perfectly safe operating
temperature. Any excessive heating will be indicated by
smoke and the odor of burning coil insutation.

2. Valves for AC service can be converted to other AC
voltages simply by changing the coil. Similarty, DC
valves can be converted to other DC voltages. When
converting from AC to DC, or vice versa, consult your
{ocal ASCO sales office for instructions.

internal parts in contact with fluids are of non-
magnetic 300 and magnetic 400 series stainless steel. In
AC constructions, the shading ¢oil is normally copper,
except that silver is mostly used in valves with stainless
steel bodies. Other materials are available, when

‘required. In DC constructions, no shading coil &

recuired. Typically, the core tubes are of 300 series

. stainless steel and are formed by deep drowings,

eliminating the need for silver brazed or welded joints. -
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT
QUALIFICATION DOCUMENTATION 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 REFERENCE #227

n
wr

Prepared by agmm_m__xsgnmh_n_um Date _____z_z.u.zi_' __
For W. Hotchkiss

Reviewed by Michael Durr ' Date 3/2/96
‘approved by Georae J. Tasick , Date ____3/2/96¢

‘ Revisa.on Pages Affected Prepared | Reviewed

1 Sections 2.0,7.0, |W. Ml -
3.1.1, 3.2.1.2, y
’ 3020103' 30202'

3.2.3, 3.2.5, 4.7,
4.8, and Fig. 1-1 h/’/’"
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.

PREPARED BY,
DATE

TARGET ROCK CORPORATION saas  Sor 40
EAST FARMINGDALE . LONG ISLAND.N. Y. | agronr 4763 &

PRoJECT 87Z-548

DATE

Actuator assembly shall be a nominal 125 VOC system with a voltage
range of 92 VOC to 154 VDC.

3.2.2 Pneumatic Power Supply
The pneumatic power supply available to operate the Electropneumatic
Actuator assembly shall supply 2ir or nitrogen at pressures up to 250
PSIG. The system flew capability shall be 50 SCFM at 100 PSIG
nﬁnihﬂm; The air or nitrogen shaiI bé oil free, filtered to 50 micons

‘maximum and have a dew point of (=) 24F at atmospheric pressure.
3.2.3 Electrical Enclosure

The electrfcal connection between the solenoid coil and the electrital
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 O-rings. Since the
solenoid coil may be.field wired qsinghopen\?aceﬁays.Athe electrical .
enclosures of the teét valves shall also be open to the ambient
environment; After tiwe electrical connection is made, the wires,
terminals and terminal boards shall be sprayed with 2 conforma)
coatfnéhto deposit a protettive coéering 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 program. -

flll‘ - ®eidsen)

— , | 302
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AGASTAT® Series E7000 Timing Relays are
sultable for class 1E urv!c:nl; nuclear

r generating stations comply
mﬂn requirements of IEEE Standard
323-1974 and IEEE Standard 344-1975.
Testing weas aiso referenced to ANSVIEEE
C37.98.

Thes present Series E7000 deaign was
evolved over 40 years of continual fisld
use in & wide range of industria! applica-
tiona. On-Delay, Off-Delay and Four-Pole
versions are avallable for use with a
choice of 25 coll voltages, as well as time-
calibrated delay ldjnatments 1o as long as
60 minutes. .

—

Test Prmdure
AGASTAT® Timing Relay Models E7012, E7022,
E7014 and E7024 were tasted in accordance
with the requireraents of IEEE STD. 3231674
(Standard for Qualitying Class 1E Equipment
for Nuclear Power Generating Stations), IEEE
STD, 344-1875 (Seismic Qualification for
Nuciear Power Generating Stations) and ref-
eranced to ANSVIEEE C37.98 (formsily IEEE
Standard 501-1978, Standard for Selsmic
Testing of Relays). The relays were tested
Should eacormpass the majory of sepiee.
. encompass the ma of
iy Pl
relays which were mounted on rgid test fix-
tures. The following descriptions of the tests
periormed are presented in their actua!l -
sequence. Qualification tested for VERTICAL
OPERATION ONLY.

Radiation Aging

Relays were subjected to a radlation

of 2.0 x 10¢ Rads, which is considared t0
exceed adverse piant operating requirements
for such areas as auxiliary and contro!
bufldings.

Cycling With Load Aging

The radiated units were then subjected 1o
27,500 opelations st accelerated rate, with -
one set of contacts loaded to 120VAC, 60Hz
at 10 amps; or 125VDC at 1 amp, and the
number o! mechanical operations exceeding
thosa experienced in actual service.

Temperature Aging

This test subjected the relays 10 a tempers-
ture of 100°C for 42 days, with performance
measured before and after thermal stress.

Selsmic Aging v
Sufficient interactions were performed at lev-
eis less than the fragility levels of the devices
in order to satisfy the ssismic aging require-
ments of IEEE STD 3231674 and IEEE STD
3441975,

Selsmic Qualification

Aniﬁdallyagodmlaysmwb}octodlodm
vibration, which verified the

tested in the non-operating, operating and
transitional modes.

Hostlle Environment

Since the timing relays are intended for use
in auxiliary and contro! bulldings, and not in
the reactor containment areas, a hostile envi-
ronment test was performed in place of the
Loss of Coolant Accident (LOCA) test. Relays
were subjected to combination extreme tem-

Figure 1. 4
. Response Spectrum, Transitional Mode.
FULL SCALE SHOCK trzmuu (0 Peak)

MODELS TESTED: E701

MZPCOM
0. 100 WX w08

DAMPING S%
100 ~

pi@undeﬁovervotmga

gone alt the previous aging simulation and
seismic testing. The devices were operated
at minimum and maximum extremes:
85 and 120 percent of rated voltage for AC

* from 40°F f0 172°F at 95 percent relative

humidhy.

Baseline Performance

in addition 0 aging tests, & series of basestine
tests were conducted befors, and immedi-
ately after each aging ssquence, in the foi-
lowing areas: Pullin Voltage; Drop-out Voltage;
Dielectric Strength at 1850V 80Hz;
Insulation Resistance; Opamoﬂmo(mim-

Contact
1unp).comactﬂoslstaneo(nﬂnbhmat
28VDC, 1 amp.)

Data were measured and recorded and used
for comparison throughout the qualification
test program in order 10 dstect any degrada-
tion of performance.

The SRS shape (st § percent

demping), hmmuymu )

poInt A » 1.0 Nz and an
t

acesierstion
28 prroent of t
Period Acoslers

pointD = 4.0 Mr ond 280 -
of the TPA

w (A%

poimt € = 18.0 Nz and 25¢C
peroent of the I
— PointG = 33.0 Mz anda h

1 _ oqual to the 2P,

'SPECIMEN 1 & 3 (ET012 SERIE
RELAY STATE: TRANSITIONAL
X2

1 Aevstorstion (g poat)

AXIS (HeV): .
TEST RUN NO. 41, 48, 80, §3

COMPOSITE OF FR/V-, 887V, :
FB/Ve X.T07

DUE TO 43° INCLINATION OF *
MACHINE,

For additional shock informat

request Amersce

specificatio
ETOI/ET022 or ETOWET024

1 0 rraqueney iy

100
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Replacement Schedule :
The qualifisd &fe of this unit is 25,000 opers
tions or 10 years from the date of manutac-
ture, whichever occurs first.

The date of manufacture can be found |

the irst four {4) digits of the sarial number ¢
the nameplate: X ©
First two digits indicate the ]

year. J
Second two digits indicate

the week.

Example: Date code 8014: 80 indicates 19¢
# Indicates the week of April 2 through 8.

MODEL E7012PC002

COIL 25VDC

TIME 1.5 TO 15 SEC.
L1

Serial 8014 —

1.2

Mountinpg instructions
The Serias relay MUST BE MOUNTI
N THE VERTICAL POSITION: all perform-

. ance specifications are vaiid only when they

Satety
Ralatac Series TOOC 2-0OMDelay 2 Double Pole A~ 120V 60Hz
Timing Raiay Ooubie Throw 8 ﬂ‘%vv

4 ~FourPols - g >iv) 43
Doubls Throw . G~ 4BOV 80HZ
AC D- 550V 80z
E- 24V 80MHz
. £~ 27V 50Mz
1 Model E7014 Is avalisble with lattsrcalibraled diais only, G- 240V S0Mz
The upper end of the time ranpes in this mode! may be :'l- %vaiz
. twice the values shown, J'm&"

ey -

' CONFIGURATION GODE

The Configuration Code I & suffix 1o the Mode! Number

“vhich providss & means of identification. When a
pnificant product

v

PARAMETER L, NORMAL WMAX.
Temperature {*F) 40 T0-104 156
Humidity (R.H. %) 10 . 4080 o5
Pressure —-— Atmospheric —
Radiation (rads) - — 2.0 X 105 {(Gamma)
Operating Conditions . (Normal Environment) -
KORMAL OPERATING SPECIFICATIONS WITH DC Cous WITH AC COULS
Coll . Rated) A3 Gpec As &
ndgscies, 0 HE -y
- Power (Watts at ralsd value) 8 Approx. 8 Approx. ’
Rela Tine -
- 2 NA N/A
Model E7022 S0 ma. Max. 50 ms Max.
,%usvmz ? 50 ms Max. $0 ms Max.
Madal E7022 . NA NA
Pai 10 1.0
aeiris & 5 e 60 ) Reze, TN
@in megohms at 500 vac) £00 Min. 800 Min,
Dislectric (vims, 80 M2)
Betwesn Terminale and Ground 1,600 1.500
Between 1,000 1.000
Repest Accuracy + 10% 2+ 10%
Approximats Weight Mmgumzwsm Mgsmzwm
! mam4msm4 %m4wm
R ) (Weight may vary siightly with particular ¢oll vottage.)
ANERSE OPERATING HONMAL DBE A" OBE “3" DBt “¢c* D3E “0"
Temperature (*F) 70104 40 120 S 156
Humidity (R.H. %) 40-60 1005 10-95 1095 10-95
Coil Operating Voltage® (9% of Rated;
Mode! E7012 (AD) 85110 85110 85210 85110 85310 "
- o) §0110 80110 80110 90410 90110 -
Mode! E7022 (AC) 85410 85110 85110 85110 85110
8030 80310 80110 80110 - 80110
ER *All colis may be cperated on intermittent duty cycies &t
ORD lNG (intermittent Duty ann sm': :‘;w cycle and
INFORMATION 30 minutes “ON- time.)
Catalog Number Code

M- 28VDC
N- 48 VDG
O- 24 VDG
P~ 125 VOC
o- 2VDC
R-_80VDC
DC §-250 VOC
T - £50 VDC -
U- 1 VDC
V- 32VDC
W- 96 VDC
Y- _&VDC
| Z-220VDC

are mounted in this manner.
A mounting bracket and screws and lock-
washers required to attach it to the relay are
with each unit. Four 8-32 tapped
are provided in the rear of the relay ic
attaching the mounting bracket, o for mour
ing the relay directly to a panel from the res

WARRANTY

factory recommendations. Any field repairs
modifications 10 the original unit will void tht
warranty. Amerace Corporation's liabliity is
limited to replacement of parts proved defe«
tive in workmanship or materials. (W-AB2)
NOTE: THE BASIC UNIT 18 SUBJECTED TO IEEE ST
3231974 AND IEEE §TD. 344-1975

TESTE, PERF WITH Y INSTALLEL.

ORMANCE
ANDIOR CUSTOMER SPECIAL OPTIONS HAS NOT
BEEN TESTED.

Caon!
E7012, E7022, E7T024 Code
A« 110 sec
8- S50 §Ssec
C-150 1Sasc.
D= Sw SDsec.
E - 2010 200 sec.
F- 110 W0Omn.
He 310 30 min.
= 6w 60min.
K= 110 300 sac.

$ET04

A= 21 2sac
B~ T 7oec.
C~ 2w 20sec.
D= 1010 100 sec.
E« 3010 300 ssc.
F«15t 15 min.
H- 3t 30 min.
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R A

' 5.5.4 . n Time Range Ad ustment,
) %ﬁs cal fsratoé in ﬁu inc

»

Basic models are furnished with
rements covering the range selecrt-

ed.
5.3 OPERATING CEARACTERISTICS.
5.3.1 Envirommental Conditions. (Qualified Life) -
PAmm : MIN. NORMAL MAX,

[ femperature (°F) 40 70-104 156
Bumidity (8.5: %) 20 . 40-60 95
Pressure - Atmospheric -
Rediation (rads) e meeee | 2,0 X 10°(Gemma)

5.3.2 Qge_z;atimC___g,_gggg;m. (Normal Environment)
NORMAL OPERATING SPECIFICATIONS | RELAYS W/ REMYS W/
(DC) COILs | (AC) COILs
Coil Operating Voltage, Nominal (Rated) As Spec As Spec
Pull-in (% of rated value) 80% Min. 85% Min., |
Drop-cut (% 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 ms Max. |50 ms-Max,
Relay Release (Recycle) Time (In ms) - v
' Model 'E7012 50 ms Max. |50 Ms Max,
Model E7022 N/A N/A
Contact Ratings, Continuous '
’ (Resistive at 125 vde) 1.0 amp 1,0 eamp
~ (Resistive at 120 vac, 60 Hz) 10.0 amp 10,0 amp .
Insulation Resistance (In megolms at 500 vdc)| S00 Min, 500 Min.
Dielectric (vrms, 60 Hz) . |
Between Terminals and Ground 1,500 1,500
- Between Non-connected ‘Terminals 1,000 1,000
Repeat Accuracy (S;:r g;f-i;%%?g,%?l) + 10% & 10%

f a[ CONTROL PRODUCTS |

ereram— -

DIVISION

AMERACE CORPORATION
CONTROL PRODUCTS DIVISION

|DOCUMENT NO. £7012/E7022
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5¢3 OPBRAIING CHARACTERISTICS. .
5. 3.1 Enviromental Conditions.

(Qualifisd Life)

MAX.

, | Model E7026
Relay Release (Recycle) Time (In ms)

Paragraph 5 .2, 1)

175 ms Max,

- !’ARA}ETER MIN. NORMAL
Temperature (°F) 40 .. .70-104 . 156
Fumidity (R.H: ﬁ) 10 - | - 40-60 95
Pressure - - - Atmuzpheric -
Readiation (rads) - SRR N 2.0 X 10° (Gme?
. 5.3.2 @éi-ating Condi tions.. (Nomal Environment) T-
= NORMAL OPER&TING SP"'CIF ICATIONS . | RELAYS W/ RELAYS W/
. (bc) coiLs | (AC) COILs
Coil Operating Voltage, Nominal (Rated) - - {As Spec As Spec
- Pull-in (% of rated value)  |85% Min, 90% Min,
- Drop-out (% of rated value) 10% Approx. | 50% Approx.
. Power (Watts at rated value) . |18 Approxy | 8 Approx.
, Relay Operate Iime (In ms) ) o '
. - Hodel E7014 - ’N/A’ N/A

75 ms.Max.

75 Ms Max.

. Model E7014 75 ms Max,
‘Model E7024 o N/A N/A
Contact Ratings, Continuous - i )
(Resistive at 125 vdc) 1.0 amp. 1.0 amp
(Resistive at 120 vag, 60 Hz) . 10.0 amp 10.0 amp
{ Insulation Resistance (In me»ohms at 500 vdc) 500 Min. 500 ¥in.
! Dielectric (vms, 60 Hz) " L N 1
" . Bétvicen Terminals and Ground 1,500 1,500
T v Between Non-connected Teminals 1 000 1,000
Repeat Accuracy (See definitzon in’ & 10" ) + 10%

£

5.3.2.1 Repeat Accurac Reat Accuracy at any fixed temperature
is defined as zRef. lema Part ICS 2-218,07); "The repeat
accuracy deviation AR) of a time delay relay is a measure

DOCUMENT NO. g901%4/E702%
fRev. r | SHEET_1QOF 22

AMERACC CORPORATION
CONTROL PRODULCTS DIVISION
- UNION, NJ. 07083

CONTROL PRODUCTS
DIVISION

g
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"HOSTILE ENVIRONMENT TEST DATA

" k\\\
B | - - SUMMARY SHEET

MODEL NO. £20s2 PCC0s (2072 pc&) -

TEST ITEM NO. 2/

MINIMUM VOLTAGE TEST | MAXIMUM VOLTAGE TEST

_ TEMPERATURE
AT 95% R.H. r?.‘iE“SSEm ASESE:ZY T?v.eeasgsuv ACCURACY
(DEGREES FAHRENHELT) (sEconDs) | (PERCENT)| (SEcOnDS) | (PERCENT)

40°F /.22 sec 2.5°% /.92 sac X
- S0°F r82 | s 722 &0
70°F 8y e-2 28y  o-8
90°F ”26 = g ’. 25 sy
110°F -V ~os X /20 ~3
130°F 7.8/ | eo /- 2/ Y
150°F 227 | . av 762 /-€
165°F /80 Y X 74 /S
J 172° . ~80 2.0 ’58 3.5

)
w

NOTES:
1« - TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY,

2. AVERAGE TIME DELAY IS AVERAGE OF FIVE (5) CONSECUTIVE READINGS.
S. FOR REPEAT ACCURACY DEFINITION SEE FlGURES 1 AND 2,
. PAGES 13 AND 14 RESPECT!\’ELY THIS REPOR

- -

. :MINIMUM VOLTAGE usEo_9¢ voc
MAXIMUM VOLTAGE USED /S ¥ VOC

' ' TEST REPORT NO.
AMERACE CORPORATIO
w CONTROL PRODUCTS cou‘r:oz. PRODUCTS av':s?ou ES=-100
DIVISION UNION. N.J. 07083 REV.A | SHEET 22 OF 10:




r_-'remsmmas MINIMUM VOLTAGE TEST | MAXIMUM VOLTAGE TEST
T_95% R.H, | TivE DECAY| ACCURACY l TIME DECAY | AGEURACY
(D.,EGREES FAHRENHELT) | " (sEconps) (PERCENT) (SECONDS) | (PERCENT)
B 40°F . 3. 53 coc. o-8 7 | 8. J/.uc PP i
50°F 3.55 ‘ ~& ! ecx | ,e.
70°F 3.2 2.4 3 223
90°F 3.2¢ € 202 . o8
110°F 3.02 ,0 I 2.58 | o5
‘ 130°F 3.6¢ /0 3-&2 a-¢
AR B 150°F 3.5 | sre J &</ z2
165°F 383 ’¥ J 2.5 o-9
172°F 23¢ | 12z I 230 ©.-5

JAF-CALC-02610 Rev2 | ‘Appendix 8 Page 22 of 190

HOSTILE ENVIRONMENT TEST DATA
SUMMARY SHEET

MODEL NO. £ 20s%rcoos  (Posrvpes) -

TEST ITEM NO. Z

NOTES: .
4. TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.

2. AVERAGE TIME DELAY 1S AVERAGE OF. FIVE (5) CONSECUTIVE READINGS.

S5« FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
PAGES 13 AND 14 RESPECTI VELY OF THIS REPORT.

.-am,‘lgmn VOLTAGE USED__PS voOC
MAXIMUM VOLTAGE USED_<S¥ VOC

PREPARED BY t‘!;/~ X’M

‘DATE _2-2°5-20

_ CONTROL PRODUCTS AMERACE O oA oN
[ AJ[CoNTmoL PRODUCTS | ool Frdbiers o
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. HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

mnét. NO,_ £ 7022 ARCcoo/ e 22mcE)

| TEST ITEM ND. 7

TEMPERATURE. MINIMUM VOLTAGE TEST | MAXIMUM VOLTAGE TEST
AT 95% R.H. TIVE DELaY| accuracy | TIME DELAY | aGcuRACY
(DEGREES FAHRENHEIT) ( SECONDS) (PERCENT) (SECONDS) | (PERCENT)
40°F . Ssee | Pem | Lo s c-a%
50°F 20 ' c-2 7”23 c-2 |-
70°F 722 o-£ WD o-§
90°F 7.&0 7-& ’&s o.2
110°F . SES 1 3¢ - SO >
] 130°F ’-€23 2.2 lE> 73
- 150°F sy | o.¥ ’.82 o.¢
165%F . /-¥3 z0 P2 o>
172°F | 2v0 °.2 £32 °.
_E ‘ |
NOTES: -

1. TEMPERATURES STATED ARE AT 95% RELATIVE HUMIDITY.
2. AVERAGE TIME DELAY IS AVERAGE OF FIVE (5). CONSECUTIVE READINGS.

3. FOR REPEAT. ACCURACY DEFINITION SEE FIGURES 1 AND 2,

PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT. .
immun VOLTAGE USED € vocC

MAXIMUM VOLTAGE USED S+ VoC

PREPARED oY 3/ W

-DATE _2-25-80

e » RPORATION TEST REPORT NO.
{ ]| CONTROL PRODUCTS| o iiid SeonucTs owvision ES-1000
DIVISION " UNION. N3 o783 [EVTR | SwEET 21 OF 105
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MAAMETER MiN. NORMAL MAX.

- Temperature (°F) 40 70-104 156
Humudity (R.H. %) -10 40-80 a5
Pressurs - Atmospheric -
Radiaton (rads) - - 2.0x10* (Gamma)
Opersting Conditions, Normal Environment — Soncs EGPEML/ETR
NORMAL DPERATING SPECIFICATIONS WITH OC CDLLS WITH AC COILS

‘ EGP EML ETR £GP ETR

Coil Operanng Vohage. Nominal (rated) * As Spec. As Spec. As Spec. As Spec. - As Spec.
Puilan {*s of rated vaiue) 80% Min. 85% Min. 80% Min, 85% Min. 85% Min.
Drop-out {*» Of rated valus) £-45% 85% Min. 5-45% 5-45% 5-80%
Contnuous (% of rated value) 110% Max. NA 110%« Max. 110% Max. 110% Max.
Power (Watts &t rated value)

Pultsin § Apprx. 15 Apprx. 6 Apprx. € Apprx. € Apprx.
7 Drop-out NA 13 Apprx. NA NA NA
Retay Operate Time 30msMax. 25 ms Max. NA 3smsMax. NA
: K With min. latch .
putse of N
ISms.
Ralay Reiease {Recycie) Time 25msMax. 20msMax. 7S5 ms Max 85msMax. 75 ms Max.
) With mun.
tatch
pulse of
_ 30 ms.

Contact Ratngs. Conbrucus » o
Resisthve at 125 vac 10amp. 1.0 amp. 1.0 amp. 1.0 amp. 1.0 smp.
Res:stive at 120 vac. 60 Hz 10.0 amp. 10.0 amp. 10.0 amp. 10.0 amp. 10.0 amp.

Insutation Resistance (in megohms at S00 vac) $00 Min. $00 Min. $00 Min. 500 Min. 500 Min.

Dielecine (vrms. 60 M2) ]

- Between Terrmnals and Ground 1.500 - 1.500 1.500 1.800 1.500

Between Non-connectad Tarrminals 1.500 1.800 1.500 1.500 1.500

_ Repeat Accuracy NA NA =504 NA =5%
Operating Conditions. Abnormai Environment — Senes EGPEML - .

ADVERSE OPERATING SPECIFICATIONS NORMAL ] B ogp~ o8 “C" - 4] B

Temperature (‘F) 70-104 40 120 145 156

Humioity (R.H. %) )0-60 10-85 10-95 10-85 10-85

Coit Operatng Voitags (% of rated)® oo e
AL 1Senes EGP onty) 85-110 85-110 es5-110 85-110 85-110
DC 1Senes EGP only) 80-110 80-110 20-110 80-110 80-110
OC (Senes EML oniy) 85-110 85-110 €5-110 85-110 8s-110

Reiay Operate Time (ms) :

AC (Senes EGP oniy) 35 Max. 35 Max. 35 Max. 35 Max. 35 Max.
OC (Senes EGP Senes EML) 30 Max. 25 Max. 37 Max. 40 Max. 40 Max

- Operating Conditions, Asnormat Environment « Series ETR
ADVERSE OPERATING SPECIFICATIONS WITH DC CO1LS WITH AC COILS
_ Coit Operanng Vottage (ama)® As Spec. As Spec.

Puli-mn 17 of raled values §0° s Miny, £5%s Mini,

Cm:mm %2 0! ratet vaiue) 110% Max. 3110%: Max

Drop-ut 5 ot rated vaiue) 8.45%, 5-50%

Pows: .Wans at rate¢ value; 6 Aporx. © ApDr
Aeiay Aeease (Recvoe; Time 7€ ms Max. 7% s Man.
Comac: Raungs Cominuous

Resisuve at 125 ver 10amp TOETD

Resisuve a0 120 vac §0 mz 100amp - 5.0 M.
Reoear Accurasy =10% S0t

A 225 MEy D8 SZeRB0 OF FNRrIINEN CLI CYOIes At vOllages 104 80048 MO MAXIMY™MS
imterre: et Dury = Mlaxmum 50%e outy cveie anc 39 minutes “ON° ume ,
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5.3 . OPERATING CHARACTERISTICS.

Llfe)
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5.3,1 Environwental Conditions. (Qualified
PARAMETER MIN, NORMAL . MAX.
Temperature (°F)- 40 70-104 156
Humidity (R.H. %) 10 . 40~60 95
Pressure - Atuospheric ——
.Radiation (rads) -—— ——— 2.0 X 10°(Gamma)
5.3.2 Operating Conditions. (Normal Environment)
NORMAL OPERATING srzc:mcanqﬁs 'RELAYS W/ RELAYS W/
. . (DC) COILs (AC) coI11
Coil Oporating Voltage, Nominal (Rated) As Spec As Spec
‘ Pull-in (% of rated value) 80% Min. 85% Min,
* Drop-out (% of rated value) - 5 to 45% S to 45%
Power (Watts at rated value) | 6 Approx. | 6 Apprex.
Relay Operate Time (In Milliseconds) 30 ms Max, '35 ms Max
Relay Release 'J.‘:lme (In Hilliseconds) .25 ms I»iiax.‘ 85 me Max
h— . . A 2 N )
Cortact Ratings, Contimmus ' . ’
"~ ~>(Resistive at 125 wdc) 1,0 1.0 emp-
_ (Resistive at 120 vac, 60 Hz) 10.0 amp 10.0 emp
Insulation’ Resistance (In mego!xms at 500 vde) 500 Hin. " 500 Min.
Dielectric (vrme, 60 Hz) : . :
Between Terminasl chd Ground’ 1,500 1,500
. Between Non-connected Terminals 1,500 1,500

5.3.3 Overating Conditions.

(Abnormal Enviromment)

AMERACE CORPORATION
CONTROL PRCUUCTS OIVISION

COMTROL PRODUCTS
‘ UNION, N.J. 07083

DIVISION

mu.

DOCUMENT NO.

ECP

REV.

| sHEET 9 OF
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Agastat’

Control Relays ~ Series GP Power Relays

‘Appendix 8

UESIGN FEATURES

» Occupies a very small panel space
+ May be mounted singly, in continuous rows, or
in groups.
- » Availzble with a screw terminal molded socket
o 4 SPUT contacts
« Magnetic blow-out device option increases the

" SPECIFICATIONS

Operating Move: Power Relay
Operating Time: Operate tme at 20°C (68°F) and
rated voltage:

Between enerpizing and opening of normatly
closad contacts/less than 18 miflisaconds on AC and
less than 15 miliiseconds on 0C.

Relsase Time: Between enerpizing and clesing of
77 normally open contacts/less than 35 milliseconds on
8 AL and less than 30 mitiseconds on DC.
- Betwean de-enarpizing and opening of normally open
[ 1 " contacts/less than 70 milksaconds on AC and less

. than 8 mi¥seconds on DC.

Between de-energizing and closing of normally
¢losed contacts/less than 85 milisaconds on AC and
less than 25 millisaconds on DC.

2 Contacty: Silver plaed
00 Lle: Load Life:

a8

84 . )
1"y Curert A
03 05 1

NERAN
NERAN
AVERAN

\
41 TN
\ \
; \ A
t h

25 £ 7510

A1

8 8

L
-

Nusber of operalions pnillors)
-l
(-]
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OC current carrying capacity approxmately ten
tirnes for both NQ & N.C. contacts.

+ In both AC and OC operation, the addition of the
device will normally double the contact fife. gue
t0 reduced arcing.

Power Consumption: Typica! power consumption at
rated voltage is: 6VA for AC coils, 6 Watts for DC

mmawelsbetwmnmmmd
mmuwm 1000 megohms at 500
Dislectric: 2000 volts RMS 60 Hz between points
spacified above.

MWW o'nso'c(az-rn

mm 16 fiat hass ping. Saawa-
minal sockets are avaiable

Shoti: The relay whan kapt snerpized by means of
one of s own contact sats, will withstang 40g shock
&ummmmmﬁwmauum
Vibration: Single axis fragifity curve data are
available on request at fraquencies trom § Hz 10 33
Hz

Wirs Conneclion: The 16 fiat pins are amanged in

" four symmetrical rows of bour pins; the pich in both

dirsctions being 294", Connéclion may be made ©
the relay by soidering. Sockets ars avaliable with
SCrew erminals,

Tha internal wiring of the relay & aiso
symmetrical as shown in the adjacent figure, allowing
the reiay 1 be insartad into the socket in elther of
two positions. maz-nssnumeus

49
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Agastat’® |
Control Relays - Series GP Power Relays
SPECIFICATIONS ( Cant)

Coil Operating Voitage

oC 5076012
Nominal Coil Voitage R 294 4 125 250 24 48 20 220
Minimum Pick-up voitage
at 40C 5 1 38 100 200 20 & 102 188
Maximum voltage for o '
continuous use ®"vs Z 53 43 25 z 53 7 245

For 380 Voits AC — Usa 6800 ohms 4 watt resistor in series with 220 voits AC relay
For 440 Woits AC — Use 8200 otuns € watt resistor in series with 220 volts AC relay

Coil crop-out voitage is betwoen 10% and 40% of the rated operating voitages for both DC and AC (For example: in 3120 VAC unit, drop-oc
will occur between 12 and 48 volts) DC retays wil function with unfiliarsd OC from a full-wave bridge ractifier.

—

ot

Power Factor - Nomberof
Carrant o Bectrical
Viitage {Ames) Yime Constant . Operations Remarks
5S40 AL 3 COS B =05 15 000 2 contacts in series
38CVAL ] Resistive 10 000 2 contacts in peralel
380 VAL 10 Rasistive __200 000
380 VAC 3x33 CoSg=08 200 000 Shp motor
2200 _ 20 FResistive 20 000 2 contacts in parallel
2200 15 COS@«05 20000 . 2 contacts in paraiiel
20WC 10 Resistive 400 000
2200 3x6 COS P =08 200 000 -, 3hp motor
220 WO ] e 1 500 000 Flament lamps
220 W0 5 Resistive 3 000 000
220WAC 25 C0S P =025 2 000 000
20WC 2 Rasistive 15 000 000
220 \WC 125 Resistive 30 000 000
10VvDe 15 Resisthe 20 000 000 with blow-out device
48 VDC 10 Resistve 1 000 000
48 VDC 15 5ms 18 000 000
ORDERING INFORMATION
Mﬂ Coit Voltuge Oplions
GP - Power A- RVIC N - Mapnelic Blow-out Device
ML - Magnetic B- 4VDC Q - Lipiht ©o incicate coil enerpization (with 120 VAC,
Lxhfelsy C-&8VIC 125 VOC, 220VAC, 250 VOC votages only) - GP
0- 25vIC series only
f- 250VDIC* R - inmrnal dlode 1 suppress coll de-enerpization
€ - 24 WC E0Hz tanzient (Whan usad on DC unk, relay ralesss
H - 43 \RC 60tz " Gme increases 10 the same vaiue s the AC
|« T0VAC 60H2 equivalent) ~ GP series only
J~ 220VAC 60H2 .
Sockst fwaiiabie
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GENERAL &3 ELECTRIC

UTILITY & INDUSTRIAL SALES DIVISION
GENERAL ELECTRIC COMPANY « RO. 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 thls breaker.

If you need anything else, please call.

Very truly yours,

(tl {lt’(&, ]/L"/( ).(

Carcle Menzel
Sales Assistant

"

- EﬂC. w
' Gé‘ G RemE— '
R Ep MORILE
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. SUMMARY OF POWER CIRCUIT BREAKER EQUIPMENT
ASTOUEE INSPECTION EICUS  BRLAY FLAXT JNVEST, 1 | IRFENEX ORTER BO,

T=FAULT CASCZLIATICN XATY INEP, REXEGOT, ACT —= GOYT.CON. MO,
TZLAYE -DANAGE LTy ] | By @

OB~ / ~-ETEST CITRALT- 72 005 REQ.- 227-22 ~=2— -,
cusT. »0. ‘ MCUN- \ 3.0« #7757/

L'!- STAMPING INFORMATION FOR BKR. N. P. 103A3825
SINOZ 02 2730820/, 20208Q, NO. 359-22054+ [T ATE-362-7-37
DUTY CYQE OCO-& SZC-20-2055C-C0 AFLTONY
NOM. VOLTS 525000 |RATED CONT. AMP. 300C |NOM. MVA. Z520° |t o2
RATED VOLT RANGE FACTOR (K) /./ |INTERRUPTING TIME 2z e

RATED MAX. VOLTS 36 200oRATED SYM. SHORT CIRCUIT AT RATED MAX. VOUT. 37000 AN

MAX. SYM. INT. AMP.£/00CAT 335 KV | MAX, ASYM. INT. AMP.53500A1 235 |
_ | CLOSING AND LATCHING ABILTY G 5000 AMP.|IMPULSE WITHSTAND /500 KY

|wir conL 36642245520 VOUIS/Z5DC AMP. /5  OFER. RANGE 70-/70  voun

22 VOIS /Z5DC AMP. /O OPRR. RANGE F0-/30  youn

WAL,

CLOS. COIL 255~ 9545,

RESET COIlL —_— VOLTS AMP, OPER. RANGE * YO
OPERATING AIR PRESSURE NORMAL F20  PSIG. "MIN. 250 PSAG
INOM SF6 GAS PRESSURE AT 70°F. 75  PSIG. L
;‘4 WT. OF GAS PER BREAKER <55 18S. | WIRING DIAG. NO. ©O/Z7C 4220
COMPR. GOVERNOR SW. CLOS. PRESS. /775 P.S..G.|OPEN PRESS. zZooc  psLG
LOW PRESS. ALARM SW. CLOS. PRESS. <50 P.S.1.G.|OPEN PRESS. LoS  PILO
e e ———
JLOW PRESS. LOCKOUT SW. CLOS. PRESS. </0 PS.I.G.|OPEN PRESS. 400  ps10
: T—— ——
(D) NET WEIGHT OF TRIPLE POLE BREAKER G200  IB.| YEAR MPG. /972 g
TACAUTION. Crktune vess i GIx-/22532 WNEWAL WX G2A- /0772
§ NO L 202 A FPROE-Z20/ . Z0% TYPE /PA./—/— LTI T4
£8  [NET WEIGHT L5220 | BS
ég OPERATING VOLTAGES”‘VOH'GSH PR%%HA ES}'S:“%CL—“ | /
&€ @ |Max OPERATING PRESSURE M—=20c_  18/s5¢
= LOW PRE SYSTEM_*:=0_ L3
=8 & |COMPRE SSOR DELIVE RY
©0 2 AT22001B8/5Q.IN.ZZSCFEAZ__ CUBIC FEET FREE AIR
e BEFORE INSTALLING OR
5 58 Z |CAUTIONGPERATING READ INST. C£A- 7/54 R
%Eﬂ; NP8|7'9 ﬁ/ﬁ: 27: pPST i"/—‘&‘f /00 A, /P.’/jl/ /2 A,
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Memorandunm

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 10/3/00 for testing of GE Magne-Blast Air
Circuit Breaker Type AMH-4.76-250, the following acceptance criteria shall be applied:

Minimum Volitage Test - Verify breaker operation at minimum voltage per GE
Manual GEI-88771D (JAF V/IM # G080-0631, Binder G47):

Minimum Closing Coll Voitage; 70 VDC,

Minimum Tripping Colil Voitage; 70 VDC

. o
" Per GE instruction manual GEI-88771D, the operating rangesfor the closing and
tripping voltages as given on the breaker nameplate, are as follows:

Nominal Voltage Closing Range Tripping Range
125vd:-<_: - 80~ 130 vd-c 70 — 140 v d-c

However, the part numbers for the closmg 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 opesation at 90 v d¢ 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 closmg 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 functlon
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 spring energy takes over to complete the
breaker closing operahon

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: JOE LONA ' October 4. 2000
FROM: SUNG KIM JDED-00-0290

SUBJECT: MINIMUM VOLTAGE ACCEPTANCE CRITERIA Page 2 of 2
- FOR JAF MAGNE-BLAST 4 KV BREAKERS _
PREVENTATIVE MAINTENANCE

voltage required to close the breaker. The test data (as-found / as-left) is listed as
below: .

Breaker Serial# Min. 'Closing Voltage Min. Tripp ing Voltage Test Date

(as-found/as-left) (as-found/as-left)
0224A8986-020 40 vdc /40 vdc 50vdec/70 vdc 6/26/00- 8/17/00
0224A8986-024 40.1vdc /43 vdc 41.3vdc/69.8vdc 6/26/00, 6/30/00
0224A8985-011 35vdc/35vdce 45vdc/65vdc 6/26/00, 7/14/00
- 0224A8986-001 S0vdc/40vdec @ 526vdc/70vdc - 6/26/00, 8/30/00
0224A8985-002 40 v dc /40 vdc 35vdc/65vdc 6/30/00
Nn224A8986-021 . 42vdc/35vdc 35vdc/69vdc 6726100, 7/19/00

)
tlectrical Design recommends to revise Acceptance Criteria of Closing Coil Operat:onal
Check to pick up at Iess 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 Acoeptance Criteria in Section 8 34 and Step 10.18 shall be revxsed

Prepared By: ,%’ %\, ' Date: 78— AL-co

“Sung Kim 7~
Sr. Electrical Engineer I

Approved By: W . Date: 7& f/ﬁé

Tom Sav
DE Electfi€al Supervisor

cc: D.Ruddy *
DE Electrical Group
B. Lonberger
J. Vania
D. Vandermark
G.Bregg - -
JDED File
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6078706<

July 7, 1969

J.0.No 1182¢
Revised March 2, 1970

SPECIFICATION

FOR
METAL-CLAD SWITCHGEAR

. FOR
EMERGENCY STATION FOWER SIRVICE
.
- . JAMES A. FITZPATRICK NUCLEAR FOUER FLANT

POLCER_AUTHCRITY OF THE STATZ OF N&J YORK

REVISIONS . IRrzv. 0 REV 1 | REV. 2 REV. 3

LeanEn R g S T
Prepared By Approv i ‘cvz’{ﬂ /.. ,—/i/g
PP : - _r' - - .

Project Engineer App:%,.:_l -4 % ’ﬂ() g

TECOR & f

Equipment Specialist Revic-\v_.i /30045 3 -d-70
1Quality Assurance Review ‘j 3. ' )V// ﬁ .

CONTRACTOR - GENERAL ELECTRIC COMPANY
CONTRACT AP-1, SECTION XVI, ITEM &

Stone & Webster E‘ngineeriﬁg Corroration, Engineer
225 Franklin Street
Boston, Massachusetts 02107

11511693

A sms o
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> 60787069
| 8. Additicnel cubficles
8.1 Bus transition cubicle, quantity ¥ (Later)
8.2 Potehiial transformer cubicle, quantity : ‘ 'Noné
8.3 Blank cubicles, quantity | None

8.4 Cubicle complete except for future breaker, quantity  None

8_.5 Switchgear shell be arranged for future extension: Yes X no

L

" 9. Operating mechanisn

9.1 Type:  Stored emergy _ X Solenoid
9.2 Control voltege: 12; v_d-¢c

9.3. Number of operations without recharging stored energy device * 1

RS | | 1,200 Amn . )
Tripping current % 6.0 * *
Closing current * 6.0 » *

10. Buses
10.1 Ampere capacity: 1,200 , amp Switchgear assen}blies Nos. 44 and 45

D

10.2 Type bus: Copper * : , Aluminum * X

10.3 Buses and connections shell be insulatedv,
10.4 A1l bolted connections shall be silver plated
11, Cable connectors and terminators

we-

11.1 Connectors by: Contractor X Luihorit.y
11.2 Type:‘ Bronze , Aluninum ’(Later) » Bolted _ ’

Compression X (2 Bolts minimum in pad)

11.3 Czble terminators and mounting brackets
furnished by: Contractpr X - Authority

1.k Clamp type ground connectors shall ba provided on the ground tus
in each cubicle for Authority's ground connectien,

'SE35-12.67
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- Marks, Brian

From: Robles, Primitivo (PS, NE) [Primitivo.Robies@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 verifi ed 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. . A .

“ >——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 Chargmg Motor

> Importance High -

> Paul,

>

> The following is the manufacturer’s data for the spring charging motor
/> originally spuplied with the AMH breakers.
> . B
> Motor #0105C9393P002
>
> Rated Voltage; 115VAC/125VDC _
> Infush Current; 68A., +/- 10% w o
> Running Current; 13A., +/- 10%
> Spring charging Time; Four Seconds, Maximum @ rated voltage.

-

>

> For the current production spring charglng motor supplied as a renewal -
> par, =
>

> Motor # 0184B7360G002 (also supplied safety related as |5J317A7494P008)

>

> Rated Voltage; 115VAC/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 venf ed document it
> will require a charge number. -

>

> Regards,

> George Sanders



JAF-CALC-02610 Rev 2 Appendix 8 Page 35 of 190

James A, FitzPatrick
Nuclear Power Plart
P.O. Box 41

Lycoming, New York 13083

318 342.3840

» New York Power
<& Authority

ETCIN

DESIGN ENGINEERING DEPARTMENT

DATE: S-2-97
ToO: "Mk AusTIN Fax#: _(70-452-4870
’ PHONE: 770- 452 ~ 4808
rrom:  ALEX _BARTON _ prone: 315-349-6 £22.
DES EN G : ) —

‘Sending No. [315] 349-6981

Confirmation or Problems Call [315] 349-6910 (Patty)

Pages INCLUDING This Cover Sheet ‘
THE B oF JNTECEST JO MY ISAY AK-24-25-7 .

MESSAGE: _A T 7ACHED 1S A Cgry of £ SHEETS

Fom G E. 'DESCOPTVE pHTEL . SPEECATIIS "
WHILH QgL ARIS/aC, AK-SYT, fk-100  BLes
THHE_BTlm ¢ (A Sheeks are stuptd LRS50-344

o B B G-c4 #5453, T oblainat Fhue Sheeks Foom
AIRGHA MOBRIL. NWE #tite PONT 2. I wwed Like

7O KAMW +F THESE ARE APLichBet 7v THE AR-24-25-7
BAR, et TAFI72ZPATRRL HS 2 :
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_APR-089-97 WED 11:22 AH :
b 02 GENERAL &) ELECTRIC
' compPANY
CESCRIPTIVE MATERIAL SPECIFICATIONS
OPERATING CURRENTS e veem—— -
S AK-18/3% AK-50/1% AK-100
Rated TS rag o8
Volts Range Sustained Sustained hmag Bustained
Clos «125 78
Slomzs A-C 330 {:23-350§ i Uis Uiz
m 330’5“ 35/3‘ osew eooeaw
———Z D=C 123 $0-130 4 s0/4a” .
p ~T358  (180-280 Hy2H 15/% 15s
-132% .. 3 . . .
Tmeeeac  us (g oy oayer e
480 380500, s.4/3. mome —
~2D-C - 125 10-140 1.9/1.9 1.9/1.9 1.98/1.9
250 2 140-380))/ 1.0/1.0 1.0/1.0 1.3;{.0

SERIES OVERCURRENT TRIPPING DEVICES
Cembination of Sertes Tripping Devices Availadle
Dual Magnetic - «time-delay and Iastantanecus
- ~time-delay and Long-time-delay
Selective Pault

- Short-time-delay, ~time-delay and Ingtantan
. -~ Shart-time-delay and lnstantaneous
: - Short-time-delay
Pault « Instantanecus

Long-time-delay (overiomd protection, characteristic curves 1A, 1B, 1C, 1BB and 1CC)

Plck-up adjustable, calibrated settings; 80, 100, 120, 140, 180% of coll rating.
Time Y, (adjustable KC-3 cnly) factory-set {or ooe 5 t_tf}o% charactaristics:

Time tu seconds

at 8 times pielap \‘(’;TH L'-—- TV . - .

PRI

Ax-15/28/50

- - o iy ® FOR NINE MiLE PQINT RUSIZAR Exim:-
1€ - Mintmum \ s io T e el e
AK-75/100 i ‘ T
igg : Mintmum g ORDER NO. - "..4/1 el PR

Short-tifae-delay (Selsctive fault protection chara W 2B, 2C, 2AA, 2BB, 2CC)
'Plc‘k;\g adjustable, calthratad for 3 po!.nu. Al : z

e range aof 300 to 1000% of coll rating, 2t0 6, 3t 7 and 4 to 10.
Tice delay, non-zdjustable factory-set for one of the following timing ctarscteristics:

- ——

Characteristic. Time Delay O 2-1/2 times Minimmum Trip Coll Ranings
Curve Pick-gp Setting (ﬁojCyclo) AK-1S AK-25 AK-50 AX-TS AX-100
2A/2AA 24 cycies Maxizum 150 a%0 500 2000 2000
2B/2BB 18 cycles Intermediate 128 200 400 2000 2000
ac/3cc 8 cycias Hinlnmm 100 178 350 2000 ‘2000

Instantanecus (Faunlt protection chsuctert#ué carve 3).

Pick-up adjiustable, in ranges oL 4 WO §, 6 to 12 or § to 15 times coll rating. Standard range la
.6 012 times coil rating set at 12 times (sdjustable caly in BC-2A & £¢-18)

UNDERVOLTAGE TRIPPING DEVICE (lastantanecus or time-delay)
Pick-p voltage, 30% or less of m.&mz voltage, (115, 230 volts)

Drop-out voltage, between 302 and af rated costrol v . (No fleld adjustment)

Time delay :
" AUXILIARY SWITCH, 4 or 10 contacts, (2 or § “a* and 2 or § “b™, shunt trip requires one "a* contact and
© - AR-80, 7§ & 100 require ons "b"™ in closing circutt). - o-

BELL ALARM and/or LOCKOUT, avercurrent device, hand/electrical reget, one normally open and cne
normally elosed contact. ' . . )

SR LRS-50-4
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APR-09-97 WED 11:22 AM |
GENERAL @D ELECTRIC

. ' cowPraANY
Mm‘"l vE MATER{IAL SPECIFICATIORS

LOW VOIL.TACGE m.cmcm BREARER RATED 600 VOLTB A-C (50-80 CTCLES) 230 “OLTB D-C

AK-15/25 AX-50 AX-TS AX-~100
REMOVABLE BREAEER EXLETMENTS -
BREAKER RATINGS - AXK.18 AX-35 AX-50 AX-TS - AXK-100
Prame Size (Maximum Coll Ratiag) Amps A-C 238 800 1,600 3,000 4,000
‘ Ampg D-C 228 600 2,000 4,000 6,000
Short Time Anps. A~C (symmetrical) 9,000 22,000 $0,000 65,000 85,000
D-C 10,000 1§’mo . 50,000 75,000  100.000
‘“‘{;z“w’c“uii"afanmbc 16,000 23,000 432,000 €5,000 85,000
i e (syrametrical) 14, R
J 15,000 35,000 $0.000 78,000 100,000
Minigum Sertes Trip Coll Rating Amps. 15 40 200 = 2,000 2,000
480V . L
Iaterrupting Rating Symmetrical Amps. 23,000 30,000 50,000 65,000 85,000
Minimpum Series CoU Rating Amps. *"20 *100 400 2,000 2,000
a0 v A '
Interrupting etrical Amps. 25,000 42,000 65,900 - 85,000 130,000
Mttt e 8etleo El’np Cotl Rating Amps. 30 *150 630 2,000 2)000
{Standard Coll Ratings: 15, 20, 30, 40, 90, 100, 135, 150, 175, 300, 233, 350, 300, 350, 400,
sob, ebo, hoo'xcéo izoo, 1800, 2600, 2500, SO00 and 4000.)
msuurnox (60 CYCLE XV) _ ,
Breaker 2.3 22 . 2.3 2.2 2.2
Conrol Wirinag . 1.8 1.5 1.5 1.8 1.9
. Clastng Motor ewoe .- : 9 9 K
OPERATING TIME (Cycies cu 60 Cycle Base) '
Clos
Time {rom ssargining closing circuit :‘\ ' T '
\ “ﬁé m m M‘g& sevsesvrancenen -g.o. ..5.8 ‘ “;. gg. gg.
ot . ) - (*S cycles is avalladle for
ing and zsutomatic
transfer wvhen regquired)
Opening
With Instantancous Series TriP ccccevvecuse 1.5 1.5 3. 3. 3.
.5 2.5 3.5 3.8 3.5

w‘m m‘ (Pom) Tr‘p PYSIYYII T I LT T

Net  manual/electrical . 95/00 $0/9%  290/350 430/480  $40/600

Shipping manual/electricsl PO P 80/985 $8/100 3$30/300 478/538 0;3/‘73
These data Subject to change without sotice. : -

WEIGHETS

. 1.RC.SN.2

S-#ia
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©RENERAL ELECTRIC CONPANY

Switchgear Department
5134 Peachiree Road. Chamblee, GA 30341

DATE: 5{/2.,/?9

TO:_Alex Bzrtes

. Phone No.: ’ Fax No.: -
‘ ‘ ~ Number of Pages (including Cover): __/

A "":', If‘/px/.

| The mpicombors s 2L seil- e Fo- the /25 VO CoxTre] Frwe
[g,ggfaf.:.,; vollage rocoegb FO-130 VﬂC, Zorssh ¥-Sustaived = SIHY, ar
‘éégljr_ 7;',2 Q‘ggrzz;.'f'g' ﬁ rzage <oF 72;120, &rysléus?g:%—dzl-q/l-‘;

L€ 1 exce — e 2246 o ereatios 10 [ia roALT
which sheuld Se Fo-,v0 voe.
- - SWITCHGEAR SERVICES

Moke _Bushia

Phoae: (770)452-_¢€22Dial Comm:8*283-
Fax: (770)452-4808 Dial Comm: 8*283-4808

Serving You...

sa8vZsSYreLL Al AVIDHILINS ID*'WOAA 11+:Z1 LE-ZR
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James A. FitzPetrick
Nuclear Power Plant
P.O. Box 41

} - Lycoming, New York 13093

215 323040 | Memorandum

# New York Power
& Authority

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 1 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.

o a) Agastat Model E7014PC002 SN#88370408 Cert. #CT88-5781 ltem #2

Pick-up occurred at 70.36 VDC @ 39mA.
_ Drop-out occurred at approx 10VDC A

)

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
11vVDC

3. Agastat Model E7022PK002 SN#88370433 Cert. #C788-2965

Pick-up occurred at the following points: 76VDC @ 40mA
‘ 78VDC @ 40mA
77.5VDC @ 40.5mA
Drop-out occurred at the following range: 35-36VvDC

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: 4432VDC

/
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MEMORANDUM TO: FILE ' November 4, 1996
. FROM: T. J. ANDERSEN JDED-96-0564
"j, 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 CR105K000BLA, 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 150-6B located in the QC Test
Lab in receipt inspection in the JAF Warehouse

tems 1-4 were tésted at ambient temperature of 72.2°F, (Fluke ID# QE-18, Probe ID#
QE-18C

ltems 1-5 volt meter used was Fluke, ID# Q-E14, Cal. Due 2/2/97
ltems 1-4 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. |

ltem 5 ammeter used was Fluke 25, ID# E-260, Cal. Due 3/1"8/97

(Y% ]

Item 5§ was tested af ambient temperature of 68°F.

Attached for records are the original data sheets for the tests.

.J. ANDERSEN
Sr. Electrical Engineer

TJA:bnr

cc: M. Speziali . tode
B. Marks o
J. Stead
A. Kahn
JDED File
RMS (JAF)
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NEW YORK POWER AUTHORITY

JAMES A. FITZPATRICK NUCLEAR POWER PLANT EDP.2
‘CALCULAT'ON SHE'ET Mod/Proj. No. Caic. No./ECR No. Set Na./Rev] Page

‘ ' ' ! e Of ame-

Subject/Title ‘ QA Class

Freparer/Date Reviewer/Date Method Approvail/Date
JETGOX CR OS5 woodlh
coL. 15DAGAL | B
1/ es Vpe
- enL due 2/z2(57
_ cT-2) M . FLUWEKE S0 G0 A
SERIES  RESISTOR L Q-El¢

oum(TE. 414F%

"M% / 1 | PS SORENSEL
L DR iS50 =8

TSe Yy on

‘ Am - FLUKE AY
\/5 E-AL0 -
C, e 3[1%er
| QTE!\;\P- B T LE°F
> — ' Nere .
| Typical. Elrewit for
cr 105 Rel
ReLny PostTion VERTICAL ehizkcp.'l'w_a,s eS‘\'ed_ '&Y
pt

vp ‘g.u:-lﬁouf' resistor. T%?/II/ZL

ClVDPC BB ppy  &— vPLCk(A/P “@“8 8ol Bofrr

e eme ams S8 g e s T L il e 0 e o M 4SS s v—— — o— .. —— v orm— S asevene tmass e

i . T R

NS e G40 im e BEmA eve i Se B 4 L emss v se e e e meam e es - A ———e——. - % G S 2 e dm s ————

By .. o arms s me s e — b - - . e ———
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- ) . . . . -

- e COm? OR CO! mm .
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~ "” - ’ :
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Ce s e e — h o —— et . o oo B gt - -

DATE _SIGNED____

WesnIones  Casnestons « MADE B4 ULSA.
L | SR esummp—



JAF-CALC-02610 Rev 2 Appendix 8 Page 46 of 190

GEA-882
Hondbook Section 265
April 25,19.

01£0085

DC
CONTACTORS
AND RELAYS
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Mill-type contactors, 100-2500emp .. .............. 8
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Instantaneous overload relays............ ... ... ... 24
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0450064

GENERAL—PURPOSE CONTACTORS

. 1C2800-1617

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

Step 'L—Se!écf‘ Form

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 ho!dmg “eolls
whenever a positive lock-out of the main
pole is desired, as for dynamic braking of
& motor or reve'rsing a DC circuit.

Order interlocks either factory-mountéd
or separately supplied depending upon

enticipated use. If applications are knowr
in advance, factory-moéunted interlock:
can be ordered. If flexibility in applica
tion is desired, order interlocks separatel:
and mount as nceded. Select voltag
range depending on application.

HOW TO ORDER

By catolog 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:
contacters) for unit-mounted contactor
as scparate items included in the con
tactor price.

Example: For a NEMA Size 1 conlacte
having one normally open pole with

blowout rating of 25 emp, and two nor
mally open interlock circuits, for opera
tion on 550 volts DC——specxfy contacto

. IC2800-1607F19F c¢nd series resisic

151A3984G1—5700 ohms.

By description—To order contactors fo
which a form number is not listed, orde
by description only.

"
‘ ohr 'bx:"’ s%ﬁ" Unit-mounted Enclosed (NEMA Type 1 Veniilated)
- Py ~ o
NEMA Op..!l Holding List Price, GO-10 BC Coll Operation AC Coil Opscation
- Rating Poles 4
Size Am Coil Form
rvig NO NC 1C2800- OC Cell 1 AC Colt 1c280% List Price 2801 List Price
Pole Pole Opemiion | Operction " GO-10 GO-10
none see 1807A $40 $8s 3A2008 $40 SA250B $143
— 1 . 14078 43 s 8A200C 63 SA230C 143
1t NO 2 L. 1607C <3 a3 8A2000 .3 SA2350D 143
5 s 1607D e 43 a8 BA200E 63 BA250E 148
1’0 cos 1807E 43 18 BA200F 63 BA230F 4
25 e 1807F 4 43 3 SA200A &3 SA250A 148
2 no 1608F 43 103 882000 3 882500 183
S no 1608H 43 108 BB200E 2 13 168
1 NC 10 no 1608KX 3 108 88200F | =] 88250F 148
1 25 25 no 1608M 43 108 8B200A 43 250A 148
235 yeos 1608L 73 1" 1 o....... 2 f ....... 17e
P none a0 18088 &0 108 282008 0 8323508 163
2 NO* 25 [ I . e vens BA201A 118 BA251A b~
2 2 no S09F £ 3 ] 133 8C2000 108 8C250D 193
8 k3 no $400H o 3 133 BC200€ 108 BC250E 193
1 NO 10 10 ne 809K s 133 BC200F 108 8C250F 193
ond a5 25 no 1609Mm a8 133 8C200A 108 8C250A %3
1 NC 25 25 yes 1609L 93 143} ....... b2 T BN 203
25 none no 1609AA a3 1 ] ... w0 ..., 190
25 aone yeos 1809W @ t 40 } ....... ns . 1 ....... 200
none 18174 33 98 202008 78 4D2508 163
3 1817F 57 102 80200C 22 BD2S0C 367
1 NO 10 18)7¢ 57 102 852000 2 D250D 167
o 25 1617¢C 57 102 - 8D200F 82 30250 167
30 16178 87 02 8D200A 82 8D250A 187
ceve aone no 16188 82 127 BE200B 107 RE250L 192
PN 3 »0 1618 [ <] 13t BE200C m 32250C 198
1 NC vew 10 »o 16184 86 1 BE200D m 8E250D 196
2 s0 . 25 no 1818D 86 13} SE200E m BE2SOE 198
. 50 "o 1618F R8 130 nt BE250A 195
.o 50 yes 1818E 104 49 I ....... 2§ ....... 218
none 16128E 83 128 < H 108 CE250H 193
S 161280 L4 136 CE200) - e CE250) . 200
2 NO 10 16128C » 136 CE200K 14 £250K 200
25 1612838 b4 138 CE200L 116 CE2500 201
30 MIQIA(- ” 138 CE200G 116 CE250G 201
< Normal factory stock. *sHolding coils available on all contactors having
‘* Two separate s in one 1 e, a NC pole. Order by description if not listed,

2 Prices ond data subject to change without notice
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DC CONTACTORS AND RELAYS
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2y 4d
G

GENERAL-PURPOSE CONTACT(

Enclosed {NEMA Type | Ventiloted)

" Step 2—Add Coil

N
[
L]

COIL NUMBER

[ 8- . Blowsut Rafing Unit-mounted
NEMA Open Pole Amp, BC Holding List Price, GO-10 DC Coil Operation AC Coll Operation
Size R:":"g o NO NC Colte= IC':"E’O DC Coil AC Coil List Pei List ¥
- oi oil . vice . 3
D Pole Pole Operation | Operation icze00 GO-10 ic2801 GO-
s no $120 $163 8£200C $145 8F250C $2:
10 10 no 120 148 B8F2000 145 BF250D 23
1 NO 25 25 no 120 188 BF200E 145 BF2S50E 2:
and 50 50 no 120 188 BF200A 145 BF250A 2z
1 NC 50 50 yes 138 183 143 2.
50 none no 116 163 Veseven 141 =z
50 none yes 134 1”79 eeen 1% 1 ....... 2«
5 5 no 184 199 feeanns 169 R H
10 10 no 184 199 caceaan 169 et 28
2 NO 25 25 no 154 199 PRSI 169  § ....... 2
2 50 and - 50 50 no 184 199 RO 169 | Lllllll 28
1 NC 50 50 yeos 172 2w craeees 197 P 2t
50 none no 150 198 s 168 feenaan 2
50 none yes 7 223 N 193 e >
. -5 3 no 199 244 CR200V 222 3¢
- 10 10 no 199 244 CR200W 222 14
2 NO 25 25 no 199 244 CR200X 222 ac
and - 50 30 no 199 244 CR200S 222 - 1 ¢
2 NC s0 50 yes 217 262 CR200L 242 5
350 none no 183 228 veaanee 206 2<
30 aone ves 201 246 ceseasne 224 3¢
none .. .. 122 BX200H 107 ¢
s .. Sl 82 127 BX200) 112 1"
1 NO 10 Ceen .. 82 127 B8X200K 112 I
25 L. . 22 27 BX200L 12 1%
50 Dl e 52 12y BX200M 112 <
100 e . 82 127 8X200G n2 1°€
5 we § ...... . 118 163 e 148 2:
10 O e 118 163 e 148 2:
23 no Cesen 118 163 48} ....... a:
1 NC 50 no 1620AV s 143 148 e 20
100 no 1620AP 118 143 148 s 2:
100 yes 1620AM 138 183 168 ceeanes 2:
none no 1620AGQ 13 18 S 83 1 ..., b o
3 . .. 1622AN 12 187 BY200H 142 BY250M z
| 5 o Sl 1622AS 122 167 8Y2004 152 £Y250) 2:
A 2 NO 10 .. . 1622AR 122 187 8Y200K 152 8Y259K 23
. 25 N e 1622AQ 122 167 BY200L 182 8Y2501 2
3 100 50 3 N 1622AP 122 167 8Y200M 152 BY250M 23
100 . ol 16224M G 122 147 Y2006 152 “BY250G 23
-] 5 no 162580 158 aas | ....... 188 | ....... 27
10 10 no 16258C 158 203 eeeann 1es | (...l 2:
1 NO 25 25 no 162588 138 23 4] ...... . 188 ... 2
. B 50 50 o 162584 152 203 RO s | 1ITIID ;
1 NG 100 100 no 1625AQ 158 203 [P 188 e e 27
100 100 yes 1625AM 178 223 208 veerane 2¢
100 none no 1625AS 153 198 )L > JUNEE 2¢
100 none yes 1625AP 73 218 2c3 | ....... 2
- 8 5 no 162380 31
£ £ | E .
no 31
oo A '-
no 31
1N o0 yos *
i b I
! 3:

- TNIT MOUNTED
Without Holding Coil With Holding Coii
Volts Stre 2 List Pr
ze ) Size 2 Enclosed CO.1
Size ) 1617, 1618, ] 1612, 1613, Size 3 .. Size 1 1617, 1618, ] 1612, 1613, Size 3
1819 1614 1619 1614
115/120 v DC 3 3 3 3 203 203 203 203 ]
2307240/250 v DC z: 2: 24 24 202 2024 2024 2024 3 PRIC
300V oC 37 s 4 4 4 204 204 204 % INCLUE
170 v ae 33 1e3 151 155 2 208 208 203 20 vy
..... e 2 ARO\
leg 153 (17 S EEOOUSREEEN ENSSRUSINE EDSSORERRIE I so
3 33 > S O I T I

Cirevit 0-48 v BC 3 49-600 v DC; 0-600 v AC Price Addilion, GO.10
Arrangement < )
Left-hand Right-hand Lefr-hand Right-hand ;-
L Mounting Mounting Mounting A'ﬁgwnﬁ‘:g 0-48 v DC ‘g-‘ggg : Aog :
1 NO AR AC ] [ 18 L4
1 NC AD AE D E $|5 S’
, 2 NO AF AG ¥ G 23 12
. 1 NO, 1| NC AH - A H 4 21 12
I 2N AK ALl K | 3 3 ] 12
Selection table continued

@ Normal factory stock.

$*Holding coils available on all contactors having
pole. Order by description if not listed,

NC

on page 4.

% Accessories required from page 4.
9 Specify control voits.
¢ Interlock contacts can be changed from normally

open t‘g normelly closed u::d \vice1 ve{u ifn
sary. To insure proper electrical clearanc-
NO-NC forms, locete. NC contact -:bntto

interlock.

Prices ond date subiecfﬁ: change without notice -
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1
. cﬂ‘E:\‘l'.“' Opearotion Volss Series Resistor Rectifier Auxiliary Contactor Additic
Size . GO-.I¢
oc 500 151A3984G14000 obms |  ......vilain L ceiiii e
) 550 151A3984G1-4500 ebms  }  ...........0 b el
115, 80 cycles 151A3984G1-150 ohms SRS22PB3AMDY  } .............
AC 220 60 sycles 151A3984G1 750 ohms 6RS22P83AHDT ...l
‘40 60 cycles 151A3984G1-3000 ohms SRS22PBAAHDT  § ...
118, 60 cycles 151A3984G1-200 ohms ARS22PBIAMDY ] .......... .
21 AC 220, 80 cycies 131A3984G1-750 ohms SRS22PB3IAHDY | ... ... NONE
440 80 cycles 151A3984G1-2800 ohms ORS22PBSAMDY ) ...
115, 40 cycles 151A3984G2~-85 ohms GRSIZPBIAMD] CR2810.AV4AC2
22 AC 220, 60 cycles 151A3984G2—~430 ochms SRS22P8IAND1T CR2810-AY4AC2
440, 60 cycles 151A3984G2-1400 ohms SRS22PBEAHDY CR2810-A14AC2
115, 60 cycles 151A3984G2-835 ohms SRS22PE3IAHD) CR2810-A14AC2
3 AC 220, 60 cycles 151A3984G2-430 ohms 6RS22PBIAHD1 CR2B10-A14AC2
440 60 cycles 15143984G2-1400 chms G6RS22PBEANDI CR2810-A14AC2

Step S—Spemfy Mechcm-cal lnferlocks (reqmred tfo mier!ock two adjacent contactors)

Contactor Spacing (in.)

Contactor Mechonical interiock Center Line to Center Line List ’_flla"
1C2800-1607 IC2956 Car. No. 8201808GS 3% $16
IC2800-1617 1C2938 Cot. No. 8201808G4 3% 20
1IC2800-162) 1C2956 Cot. No. 4923809G8 5% : 25

* Specify two for contactors with holding coils. ment_ to electrical intaerloch when required -for Contact is hori 1 di be

Forms 1617. 1618, and 1618. additional p 1 interlocks

Forms 1612, 1613, and 1614, are used, the electrical interlocln must be mounted
NOTE: Mechanical interlocks are used as a supple- on the outside of each contactor.

HOW TO SELECT INTERLOCKS FOR STOCKING

".Step 1—Select Interlock Contact Blocks (One contact block maximum per contactor)
List Price, GO.10

center lines of contactors.

49-600 v DC; 0-600 v AC

0-48 v DC 49-600 v DC; 0-600 v
/ 1 NO 1C2956-A200G $12
- 1C2956-A200H
- Contactor Mounting Kit - . List Price, GO.10
- Size Main Poles Lefi-hand Mounting Right-hond Mounting ';:2::'::"”: .’i:::;':;';‘
1 All IC2956-A?02J4~ 1C29556-A202K $? $3
2% All 1IC2956-A202C 1C2956-A202D 1 3
3 NO . 12958 -A202€ 1C2956.-A202F )] %
3 NC 1C2956-A2028 1IC2956 -A202F ) ) ?
3 1 NO, I NC 1IC2956-A202€ 1C2956-A202F 3 3
3 2 N ) K2956-A202G 1IC2956-A202H ] 3
3 2 NO, | NC 1£2956-A202G 1IC2956-A202H ] 3
$Normal factory stock. . For Form 1612. order kit listed for
Six: ‘or Forms 16!3 and 1614 order
10295&A2026 for either side.
Open Carry Rating in Amperes Interrupt
{When moximum blowou? s vsed)
C Make DC Motor . .
Size ‘ ngpbc Clrevit lnduel:‘c"'Curc-
8-hr 60-min 30-min 1Oumin 250 v 500 v Dischorge Resi
1 25 25 30 37 100 100 A 40 A 30%~-80%
2 50 60 70 200 200 A 100 A bltowout
3 100 133 150 200 400 400 A 200 A raling
» $ on the basis # di 4 3 ~—Seclect inter- times the accelerating peak.
of the highest honcpawer at which mot:w is rated mediate sccelerating contactors (from Step 1) so
(or operated if operated at & service-factor rating). that the B-hour rating will not be less than 0.25
APPLICATION (MOTOR AND RESISTIVE LOADS)
_ Motor Horsepower (E. H “i A ”oc‘lllllg I.ood' B
Size Full-voltage Reduced-voitoge Starting Continvous-rated Motors xcept infrared lamp loc
. Stanting {Line, reversing, or finot occelerating contactor) 30-min 60-min Kw
118/120 v 230-550 v 115/120 v 230/240/250 v 500 v 550 v |.230/240/7250 v 230/240/250 v 115/120 v 230/240/2
. | 1% 2 3 3 s 5 7v ] 2.5 5.0
ki 2 K] 10 15 15 15 15 5.2 10.4
‘,/ - I T e 10 . 25 ' 30 30 35 _ 104 20.8

Discharge resistor—~The discharge-resistor for an
inductive circuit can permanently connected in
paralle]l with the losd or can be connected scroass the

load by & normally closcd pole. The resistor should
not exceed four times the load resistance for 250
volts or two times the load resistance for 600 volts,

intertock contact rating—Sece page 19,

4 Prices and dota subject to change without notice

-

-
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0150067 pc CONTACTORS AND RELAYS

GENERAL-PURPOSE CONTACT(

CONTROL POWER REQUIREMENTS

CURRENT REQUIREMENTS—AMP SURDEN—VOLT-AMPERES ™
Contactor foles Nmbor VOLTS DC VOLYS AC

Size Come’on

1187120 230/240/250 500 550 1ns 220 44

1 NO 1 0.133 C.07¢ 8069 00713 31 44 4f

1 1 NG 1 0.133 C.07¢6 0069 0.071 N 446 4E

Y NO-1 NC**> 1 0.133 0.076 0069 0071 N 46 4&

an 2 0.263 0.13% 0.076 0.066 54 33 57

1 NO 1 0.135 0.083 0038 ©0.028 276 435 48

1 NC ] C.135 0.083 0.038 0.028 27.6 483 48

2 1 NO-1 NC** 1 C.135 0.083 0.038 0028 276 48.5 4€

: - 2 NO ] 03 0.173 0.087 0.049 472 77 105

2 NO-1 NCt 1 0320 0.173 0.087 0.069 47.2 7 103

2 NO-2 NCT 1 0320 0.173 0.087 0069 472 77 103

1 NO ) 0.320 0.173 0.087 0.049 42.2 77 105

o 1 NCt 1 0320. . 0173 0.087 0.069 472 77 105

a 2 NO 1 0.320 0.173 0.087 0.069 47.2 77 105

1 NO-1 NC 1 0320 0.173 0.087 0.06% 47 2 77 103

2 NO-1 NC 1] 0320 0.173 0.087 0.08 472 77 105

* Vob had ts ts pertain to operating T Listed pertain to ope

Suviben inc requiremen
of rectifher sories resiator and auxiliary contactor.

WIRING SYMBOLS. (FRONT VIEW).

power requirements
coil only; holdmg coil if used will have or:
power requirements of operating ooil.

""Lhte:nrowet requiremen
y; holding coil if used will have -ame
power requirements az operating coil. -

Contactors
I U Jo N o o N
o D gl N D oD
E'd“ Inter-; ]inter- inter} N Inter -[ 4 J
P lock tlock { °T. fock N iock A
b e L ‘
Q) @ :
o "
- & o w . .
One-pole NO One-pole NC Two-pole NO Holding "Q\ Holding P
- Interlocks coit if I coil if 1 H
used used ) Py
T3] 33 3H | "‘ 1
1 NO t NC 2 NO I NO INC 2 NC Two-pote, lNO INC Three-pole, 2 NO, I NC
seriee, £ e
i ontcctor
(1f used) I
i —C
pc l Auxiligr
. contact
AC control
Contactor source B 9 Y BT i .
ectifier ] Serjes i
ot ‘registor | ! I
Sw. Push- buuon (it used) °
rf f
! o z '! sart
; o 8 lr R Ir]s ' ! :
o ) $ g &' Lo o }Step r;l/;— T
Rectifier — ,-gﬂ’l X ‘
: : EC contrel sourge - o
e " Size 1 and 2 contactor— - - T . -
" Vypical diagram for i diagram for a-c opsrotion

a-¢ operation

Size 3 contacte ty pi

Prices ond data subject to change Qi'hoy_!,noh'ce
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- C150078

1€2800-8310

—-—

HOW TO SELECT

-hrO on

liowow

NORMALLY OPEN

WHERE TO USE

1C2800-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-

List Price, GO-10

Form
Rati Al Ra
:Oaﬂv(k\zp, (Mp? KC2800- DC Opecation AC Qperation
2 8310F 79

$164
164

{Selact time delay so that the duifod delay falls in the middie of the time-deloy range, es nearly

possitle)
Time Deloy in Sotonds Designotion
With
Without T ircuit AC Operation AC Operation
interiock Inrertocks  NTT37TZ0Y 23073307350 1 5005 1 330~ 776y ] 220~ | <407
$1C2800-8310
0.25-035 0.2 ~0.25 Y203 ¥202 Y204 Yzié Y210 Y210 Y203
04 -0.6 03 -0.43 X203 X202 X204 x216 X210 X210 3
0.5 -08 04 -0.6 R203 R202 R204 R216 R210 ®210 R203
0.75-1.28 0.6 -0.9 B203 8202 B204 B216 8210 8210 8203
10 ~1.4 075-1.1 F203 F202 £204 F216 F210 F210 F203
-1.3 -1.6 1.0 -1.2 E203 2202 £204 E216 £210 €210 E203
1C2800-B410

intertoch Civeutts Designation GO.¥
None P e

2 NO D $12

1 NG, 1 NC c 12
2 'NC N 12

, Siep 4—Spec:fy Accessories (For listed voltages only. Included

in contactor price)

he B

Refer to Page 15 for Dimensions of Accessones.

14

Priras nnd drte suhiasrt sa oh

-.nal.

\

'}o' 1C2800-8310 1IC2800-8410
b
g Rectifier é::.‘"":" Rectifier C.::.‘":l::.
SOOVDL | ............ 151A3984G1—3000 ohms | ............ b . ..ce..i.iieicniania...
550 V bC. e 151A3984G1—4000o0hms } .. .......... 0 .. .........ccco0.....
110V AC 6RS22PB3IAHDI 151A3984G2— 90 ohms 6RS22PBIAMD) 1S1A3984G2-— 80 ohms
20 V AC 6RSIZPBIAHD] 151A39B4AGI—~ 450 ohms 6RS2ZPESAHD] 151A3984G2— 350 ohms
440 V AC ORS2ZPBSAHD] T51A3984G2—1800 ahms 6R322PBGAHDI 151A3984G2—1400 ohms

ing form, time delay, and interlock de
nation. Specify accessories, where ca
for, as separate items included in the ¢
tactor price.

Example: To order a 50-amp, 110-
AC contactor with two NO interlock.
blowout rating of 10 amp and e ti
delay of 0.5 seconds, specify conta.
IC2800-B301 CR210D with resistor 15
3984G1—90 ohms. IC- and recti
6RS22PB3AHDI.

_ Mounting Dimensions IC2800-B410"
Py

e
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DC CONTACTORS AND RELAYS

NORMALLY. CLOSED

WHERE TO USE

Used to short-out resistance steps in
starting: DC motors. Contactors are nor-
mally 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 1C2800-
Y109 and -Y110 contactors can.be ad-
justed over a wide range by a sliding

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 115-
volt continuously rated contactor with
two normally closed interiocks and time
delay of 1.0 seconds, specify contactor
IC2800-A501AF23B and reszsior 151A-

. - . 3984 GI1—250 ohms.

/

7

TIME-DELAY CONTACT.

1C2800-A 50%

HOW .TO SELECT
- Step -1—Select F » CONTROL POWER
Step - 1—Select Form
. REQUIREMENTS
interlock Form
Roti Pol Delay Voit, Price,
Amp. oo {seconds) o Arcangement 1C2800- GO0 Amperes
Z NO "ASO1A. . 23D $119 1C2800—AS501
1157120 1 N0, 1 NC | A301a’23C 1Y Volts W] 1c2800- {ic
¢ 2 NC ASOIA. 238 179 holding | holding Y109 Y
2 NO ASO1IA . . 240 119 resistor | resistor
- 230,/240/250 1 NO, 1 NC- | AS501A. .24C 119
100 1 NC Ses Step 2 2 :g A;_g:A- -g;l 119 115/120 0.55 0.262 1.0s 1
. 2 ASOIA . 270 ne 230/240/250( 0.3 c.141 0.56 C
‘ 300 VNS, LNC | Adla. T 1354 500 017 | oos | oas <
| TN AS0VA D80 775 550 0.12 0.06 0.25 ¢
J 530 1 NO, 1 NC AS01A. .28C 119
- 2 NC ASOIA . .288 119
115/120 2 NO Y10982 749 -
1 NO, 1 NC YI09A2 149
mormosao | GO | Temy | 1%
150 1 NC | 075-30 500 2 NO Y0084 149 b .
- 1 NO, 1 NC Y109A4 149
sso 2 NO Y10984 149 N
1 NO, 1 NC YI109A4 149
115/120 2 Y11084 180
1 NO, | NC Y110A4 180
oo | aRou | oW |
. , A 80
300 1 NC 0.75-3.0 500 2 NO Y110813 180
1 NO, 1 NC Y110A13 180 :
ss0 2 NO Y110813 180 .. g ]
1 NO, 1 NC ¥Y110A13 180 ; 3 &ha
en < c-g3e21 1 Je ) O 0 . .i:..1 - »
(For Form ASOIA only) o % -——l Smtg hotes
.
Timing Ronge in Seconds . . e
intermittent Coit Conli Coil Op Designation Depta € ia. Waight 1O 1bs.
perafion {Requires holding resistor, sup 3)
0.34—0.59 0.17 ~0.295 Y Mounting Dimensions 1C2800-A 50"
0.48-0.83 0.24 -0.44 X
0.463~1.30 0.315-0.65 [
o3 EHELY ' £ o
86~ 93 -1, F oo
2.60-4.80 1.30 —2.40 c l mig holes (2)
5.80~7.60 2.90 -3.80 £ X
8.50-8.50 3.25 —4.25 )
{For Form A3OIA continvous duty only)
Volts Resistor Price Addition, GO-10
1157120 151A3984G 1~ 250 ohms $2.80
230/240/250 151A3984G1-1000 ohms 2.50 a
500 . 151A3984G1~ 600 ohms 2.50
3550 151A3984G1-5000 ohms 2.50

'Refer to Page 15 Jor Dime. s of Acc

finvous duty-—For continuous duty of 1C2800-
1A, one interlock must be used to p!nce holding
utor in circuit after pickup.

ies.

Interiock contacts——Interlock contacts can be changed
by the purchaser from normally open. to normally
closed, and vice versa.

12800 Dimensions in inches Denth D
Form A s lcliole ¢ P
Y109 3:/3 SN ERY BRI . 1 'Y
Yiio 105 (6% j4% | % [7% J1%4) 7% Mounting Dimensions 1C2800-YI09 ond
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DC CONTACTORS AND RELAYS - 0450080 ‘

" GENERAL-PURPOSE RELAYS

HOW TO SELECT ASSEMBLED RELAYS

Sfe}: 1 ;-Se1{ecf Form

NEMA 1 Enclosed

Contoct Arrangement Unit-mounted {Opaen}
Num?m
AN Form List Price Form List P,
Contacts No Ne «z620- G010 1c282}- Go-
| General-duty, 0—48 Volts DC
1 0 1 AZ00A. . .AB $33 BA200A. . .AB $43
1 ) A200A. . .AC 33 BA200A. . .AC 48
0 2 AZOCA. . .AD 39 BAZOOA . . .AD 7]
2 1 1 A200A . . .AE 39 8A200A . . .AE 84
2 [ A200A. . .AF 39 BA200A. . .AF 84
2 2 AZOOA . . .AJ 0 BAZOOA. . .AJ 75
4q 3 1 AZ00A. . (AK 60 BA200A. . .AK 7
4 (2} A200A° (AL 60 BA200A . . .AL 72
. General-duty, 49=600 Volis DC
‘l -9 1 A200A...8 27 SA200A...8 42
¥ 0 A200A. . .C a7 SA200A. . .C 42
o . 2 A200A.. .0 30 BA200A...D 43
. 2 1 1 A200A..E . 30 SA200A. . .E 45
General-duty relay 2 (] A200A...F 30 SA200A. . .F 48
2 2 A200A .. .J 42 BA200A.. .) 57
4 3 [ A200A.. K 42 BA200A. . .K 57
4 0 AZO00A. . .L 42 BA200A. . .L 57
Heovy-duty, O=48 Velts DC
1 ° 1 Al00BS. . .DB 53 AF2018. . .D8 7s
1 0 A10088 . . DC 83 AF2018. . .DC 73
[ 2 AVGOBB. ., DD Q] AF2018...00 03]
2 ¥ ¥ A100B8. . ‘DE ) AF2018.  .DE 0
2 o A100BR. . .DF ) AF201B. . .DF [1]
° < A1O0BE...DG 82 AF2018...5G 102
3 3 A100BB. . .DH 82 AF2018 DM 102
4q 2 2 A10088. . DJ . 82 A¥2018. . .DJ 102
3 1 A10088. . .DK ‘82 AF2018. . (DK 102
4 [ A1008B...DL 82 AF2018...DL 102
Heavy-duty, 49=-600 Volits DC .
1 o [ ATO0BB. .8 49 AF2018. . .8 P1
1 0 A10088. . .C 49 AF2018. . .C 69
0 F] AT00BB...D 2 AF2018...0 72
1 1 A10088. . .E 52 LUl 72
2 [-] AIOO:I .. F 32 .. F 72
0 < ATO0BS. .. G o4 G B4
1 3 AICOBB.. M e LM 84
4q 2 2 AY00BS. . .4 64 ] 84
3 1 A100BB. 'K 64 1K 8
4 (-] AYOOEBB AS o4 S L 2]
[ Y AIQOBB. . .AB 76 96
1 s A100BB. . (AD 76 9%
2 a4 AVOOBS. . AE 7e 96
(Y 3 3 A100BS.. [AF 76 ’
4 2 A10088. . .AG 76 9%
k-3 1 AI1O0BB . . .AH 76 96
é [ A1C08E . AJ 76 96
2 3 a8 108
3 5 a8 108
4 4 1 108
8 5 3 ss 108
é 2 as 100
7 1 88 108
[ o [ 108
4 6 100 20
s s 100 120
é 4 100 120
10 7 3 100 120
2 2 100 120
° 1 . 100 . : 120
10 (] A1OO0BS . . .CH 300 AF203B. . .CM 120
3 ry AIOOBS . . .CJ Tiz AF2038 .. .CJ 132
7 s AV00BB. . .CK - 12 AF2038. . .CK 132
[ 4 A10088. . .CL 12 AF2038.. .CL 132
12 9 3 AIOOBB, . [CM 112 AF203B. . CM 132
10 2 AVOOBB . . .CN 112 AF203B . .CN 132
" - A100BB. . .CP "2 AF2038...CP 132
12 0 AIO0BS. . .CQ na AF2038...CQ 132
Lotched-in Reloy, Manually Reses
1 0 1 AICIA...B . s6 .
1 0 Al01A. . € 86 ;
) 2 AIOIA...D 39 .
2 i 1 AlOIA | E - 89 .
2 [ AVOIA | F 59
2 2 AI0ID. . .J 71 )
r. | 3 1 A10ID . K 7 ..
Latched-in relay 4 ° AlOID. ..t 7 —

I8  Prices and dota subject 1o change without notice
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DC CONTACTORS AND RELAYS @@

Bullding-block units

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 panecls.

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-
qQuired. 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

Relays with shunt coils—Order by com-
plete IC number including coil number.
Example: To order a four-circuit relay
with two normally open and two nor-
mally closed sets of contacts for opera-
tion on 230 volts DC, order IC-2820-
A100BB2J.

Relays with series coils—Order by com-
plete IC number and specify current
rating required.

Relays in buillding-block form—Order by
catalog number. Specify ampere rating
when ordering series coils.

GENERAL-PURPOSE RELAY:

Step 2—Insert Coil Number

Tyee Coil ®oting 1€2820-A100 1C2820-4200
O or or
Coll Nal Ohmsot25C 1C2821 -AF 1C2821-8A
ATO0 AZ00 :
Shont 115/120 725 830 3 3
Shunt 230,/240/250 2790 3200 2 2
Shunt 500 10650 ceen 4
Shunt 550 17400 PO s .ee
Series 0.3 1o 100 amperes v
* Specify curreant rating required.
HOW TO SELECT BUILDING-BLOCK UNITS
l:‘]“‘:ﬂ rontcon 0-48 v DC - 49-600 v DC -
or rplication Corelog Colralog 3¢
Unit Price Price
Number GO-10 Number GO-10
General-duty Relay
——Frome-and-cgil, 1157120 v coil TC2820-AZ00A3 £ 30 x}nz‘b‘ﬂﬁm’f'ﬂ'ﬁ‘
ossembly »% ¥ | »€30/240/250 v col 1C2820-A200A2 18 1C2820-A200A2 18
2 NO Grewits 1C2056-A200AA 18 IC2956-A200A v
2 —Contact blocks 1 NO, 1 NC circvits K2954-A200AC 18 1C2956-A200C o .
2 NC ‘cireits 1C2956-A200A8 18 1C2956-A2008 & 9
1 contoct block 1 2956-A201) 2 TC2956-A201J 9 2
3 —Movnting kits 2 contoct blocks 1C2956-A201K 2 | 1€2936-A201K 2
Heavy-duty Reloy
23375‘3/'53 n |K2ss0-atoonss | 4b | icassoatcoseat| <5
¢ ILL8LV
¥ Troms-and-colt vee 1C2820-A100884 40 ] ic2s20 4 40
essembly sso veoil 20-A100885 40 1IC2820-A100885 40
0.3-300 omp series coil IC2820-A10088* 40 1C2820-A10088> £0
2 NO circuits C2956-AZ00AA 12 1C29356 -AZ00A g+ v
2 —Contoct blocks 1 NO, 1 NC circuits 1C2956-A200AC 18 162956-A200C 4o ’
2 NC circvits 1C2956-A200A8 18 1C2956-A2008 ofe .
| or 2 contoct blocks 1C2956-A2018 2 HC2956-A201 B o 2
3 —Mounting kits 3 contoct blocks 1C2956-A201C s 1C2956-A201C o s
ounting 4 contact blocks 1C2956-A201D 7 1IC2956-A201D o b4
5 or 6 contoct blocks 1C2956-A201 € 11 1C2956-A201€ o 1

- Normal factory stock. * Specify coil rating.

WIRING SYMBOLS

I IIIL«IIOIL I 11
910 56 2 43 87 121
Generci-duty Reloy acevy-duvy Reloy
Numb § Contact Numb f .
Contacts. Positions Contacts Contoct Positions
1 1 1 t
2 1.2 2 1-2
4 1-24-3 4 1-2.4.3
6 5-6-1-2-4-3
8 5-4-1-2-4-3-8-7
10 9:10-5-6-1+2-4.3 «12-31-
12 9-10-5-6-1.2.4-3-8-7 -12-41
NOTE: Normally closed d posi- ing at right. Thus a six-circuit relay would hax
tions in the order of one ?er cont-ct block in odd- normally closed contacts assigned itions as f:
num! itions starting at left, and a as Y in the order $-1-3-4-2-6.

per contutpgl.ock in even.numbered positions start-

CONTACT RATINGS

Rating in Amperes
Sreak Breok
Contacts Volts Inductive Load* Noninductive Lood
Carey Moke Two Circvits Two Circwit
One Circuvi?] in' Series One Circuit in Series
48 v 12 v DC & below 10 30 8.0 Teon 80 [ .....
and 24 v DC 10 30 4.0 [P 60 1 .....
below 48 v bC 10 30 13 L. 195 | ..
15/120 v BC 10 60 1.8 4,0 27 6.0
230/2‘0/2 50 v DC 10 30 0S5 1.2 075 1.8
49-8C0 500 /S 0 v DC 10 12 0.2 035 0.3 0.525
volrs v AC 10 &0 6.0 ves 60 I .....
220 v AC 10 30 30 P 30 1 .....
440 v AC 10 15 1.5 ‘s 1.5 .
550 v AC 10 12 1.2 ... 1.2 ..

to ground, or 2 in. clearance to another contac
block or Interlock when open sides face eec
er. -

* Ratinga bascd on contactor coil curreats, not
breke or ﬁeld-coil circuits.

+ Because of arc flare, allow 1 in. clearance through

PICKUP AND DROPOUT

Reioy " '.‘h,’, -1 Dropout

General-duty Cold: 63% roted volts or below 20% rated velts or above
Hot: BO%, raled volls or below

Heovy-duty Cold: 63 %, roted volts or below S roted volls or above
Hot: 80% roted voils o¢ betow :

Prices and data subject to change without notice 1

-
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NEW YORK POWER
AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT
' ' JRF-CaLC -
pare: _P/I5/00 rrue: /000 MODIFICATION NO.: &LEC-0¥ 14"

BUBJECT:
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SUMMARY OF .
DISCUSSION: Tlif 8. NT - u

AGREEMENTS /COMMITHENTE :

-
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Title: SEN,
Reviewer: :  Date: /757 /03

Title: .Sé/oﬁ-— ,&n? 57,9/2— /-

Distribution: 7., ,Sq,vag
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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. _N/A
(If Applicable)

SUBJECT: GE Relay Model No. CR2810£14AT22, Coil # 22D135G22

REFERENCES: _CG-92-066, Rev. 0

PARTICIPANTS: NAME ORGANTIZATION

Bill Siebenhaar General Electric
) {704) 561-5715

C. E. Fulton NYPA-Procurement Engineering

SUMMARY OF CONVERSATION: Contacted Bill to acquire the values for
referenced coil: N : .

_Resistance: 100 +/- 10%
Inrush Current: 0.641 {(maximum)
Holding Current: 0.125 +/- 10%
Pick-Up Voltage: 85% or less of coil rating
Drop-Out Voltage: 35% - 60% of coil rating

Bill said that coil drop-out voltage is not tested by Gﬁ,.becaugg_

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 relav(s) bein
tested doesn’t meet specified value, each item will be addressed
on _a "case-bv-case" bases for acceptance or re-juction based on

intended application(s).

PREPARED BY:M DATE: 11/23/94
TITLE: Procurement Enaineer :
REVIEWED BY: 1x£;27/ /Xélf’__éa—' DATE: i -27-94

TITLE: Procurément Enqineer
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

POCUMENTATION OF TELEPEONE DISCUSSION

DATE: _6/10/97 TIME: _10:00 am MODIFICATION NO. _N/A
(If Applicable) :

SUBJECT: _Relay, Model CR2811A212J, Coil Model 22D135G441 (marked
with ;15[;25 vDC).

REFERENCES: _N/A

PARTICIPANTS: NAME - ORGANIZATION
o Bill Siebenhaar GE- lications Engineer
- 704) 561-5715
C.E. Fulton YPAw- curement Engineer

-

SUMMARY OF CONVERSATION: Called Bill to acquire the Pick-Up and
Drop—-Out voltages for this referenced coil. Per Bill this is a

our (4 ole re . 3 normally open/l normally closed. The
ectrical specifications for this coil is as follows:
L€ S5

P;ck;Ug Voltage: 63% of normal voltage O —teaf——~nMono- CC7=
Drop—-Out Voltage: 35% to 23% of normal voltage.
—Coil Resistance: 85 ohms, +/- 10%

i said that the Pick- op=0 voltages fo e 4 c
are the s as for the 6 coil. - ’

AGREEMENT/COMMITMENTS: _N/A

PREPARED Br.m&& . DATE: _6/10/97_

TITLE‘ Erocurement Engipneer ===
REVIEWED BY: —Qﬁ&’ 4.Q{/—— , DATE: _6/10/97
TITLE: Procuremerit Engineer o
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NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE CUSSION

DATE: 12/28/94 = TIME: _8:00 am MODIFICATION NO. _N/A
.. ' (If Applicable) ‘
SUBJECT: _Relay Coil Model No. 22D135G641, 115/120 VDC

REFERENCES: _Eng. Review Package CG~92-066, Rev. 0

- PARTICIPANTS: NAME ORGANIZATION
' " _Pick Mote ' General Elgggxig (Eﬂgigegz
(309) 664-1470 .
C. E. Fulton =PI ient ineerinc
SUMMARY OF CONVERSATION: Spoke with Dick about the coil holding

AGREEMENT/COMHITMENTS: ote will co ct Siebenhaar tc
orm t t t is no

correc 80 t c hange it.

PREPARED BY: DATE: 12/28/94

. TITLE: Procurement inee -
REVIEWED BY: DATE: 12/28/94

TITLE: g; ;ggggs Eggigg | o e




JAF-CALC-02610 Rev 2 Appendix 8 . Page 59 0of 190

NEW YORK POWER AUTHORITY
JAMES A. FITZPATRICK NUCLEAR POWER PLANT

DOCUMENTATION OF TELEPHONE DISCUSSION

- DATE: _4/18/97 TIME: _3:20 pm MODIFICATION NO. _N/A
’ (If Applicable)

SUBJECT: _PICK-UP AND DROP-OUT VOLTAGES OF A GE RELAY, CONTACTOR,
S : AND CIRCUIT BREARER MINIMUM CLOSE/TRIP VOLTAGE

REFERENCES: _CGI DEDICATION NO. CG-92-066 FOR GE RELAYS

'PARTICIPANTS: NAME ORGANTIZATION

— . _BILL SIEBENHAAR GE-APPLICATIONS ENG.
' (704) S61=-5715

SUMMARY OF CONVERSATION: _CALLED BILL TO ACQUIRE THE PICK-UP AND
DROP-OUT_ VOLTAGES OF THE FOLLOWING ITEMS: '

RELAY MODEL CR2811A257AR641 (COIL$ 22D135G641) HAS A VOLTAGE
PICK-UP OF 63% OR LESS OF NORMAI, VOLTAGE. DROP-OUT VOLTAGE WILL
BE AT OR BETWEEN 35% -~ 23% OF NORMAL VOLTAGE. —

CONTACTOR MODEL CR10SKOOBLA EAS A PICK-UP VOLTAGE OF S50% OR
GREATER OF NORMATYT, 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

COIIL_DESIGN USED FOR ALL SERIES.

BILL HAS NO INFORMATION AT HIS FACILI FOR THE GE MODEL
ATB-362-7 CIRCUIT BREARER. A DIFFERENT GE DIVISION WILL NEED TO
BE_CONTACTED.

AGREEMENT/COMMITMENTS: _N/A

ey | a .
PREPARED BY: /4 ; DATE: _4/21/97
TITLE: PROCUREMENT ENGINEER

REVIEWED BY:,@M@_ ~ _ DATE: _4-2l-77
TITLE: = ‘o .
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JUN-14-195F @9:41 GE SUPPLY SYRACUSE

FAX @ o st

4 e VW Ve s

P.Q1/Q1

v

[ Mumber of pages including cover sheet <

T0: /4%,){ _ ,Z_’e;_v,d | FROM:

Al Stozz -

GE Supply

28 Corporate Circle
East Syracuse, NY 13057

315.431.2260
315.431.2266

Phone ' Phone
Fax Phone ’ Fax Phone
| cc:
| REMARKS: O Urgent (O Foryour review 0 Reply AS4P

L o D o S vae o0/
Zo Aol 3 SHsva
R WA bo vVa |
CrR/OSTD O @m/e/ 36’-% Fe soe-
CRPEers Cois ARDI/ISS G G/

Tl Resd 2 2os
gsjéZLfcfef/ ;’ i cii“ﬁ’

-

[ Please Comment

o Lttt

TOTARL P.@1
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- JUL-l3-2002 13:52 3E SUPFLY SYRACUSE P.a1sel

TE ?71%/68 SINGL.E LEVEL PFILL QF MATERIAL INQUIIRY AME7C K
EXTEMDED DESCRIFTIONM

ITEN MUMBER 22RD13%5G441 REV 18
DESC COTL us  PC

MAN B3-14-85 EMG REV 1P @9-54-92 GS2-1601

1 11871288 vol.TS DL
2 « 886 SEALED ANFS/10.8 SEALED W/1.41 IMRUSH aME
3 2057 TURNS(+/-2X) /85 OHME RES(+/-18X)E8 25 DEG C
4 TEST 128 vwiL.TS DC
5 FOLE FORM 1-£& IN LINE
. KENTERY TG RETUFRI
)
L o ) Fen C€28VA2TT
J R Svelc o -

a2 e

-
Lt

TOTAL P.O1 .



JAF-CALC-02610 Rev 2

SMN-EZE-ZRI2 2542
VI Tl &vivw

ITEM NU2ER (22D.35G664
.DESC CO

Mo WN»

MAN 09-95€6-€S E

Appendix 8

SSeLy SvRAaCLe:

;xr:umis DESCRIFIION

REV

SAMEIAS G542 /s

¢ REV 12 02-24{-92 92-1€01

115/128 VOLTS fC

.054
1649
TEST
POLE

SEALED AMPS/i1.0 SEALED W/2.25 INRUSE AMPS
TORNS {(+/-2%) /53 OEMS RES(+/-10A)8 25 DEG €
120 VOLTSDC -

ForRM 9-12{DBL. STK.

Page 62 of 190

=228

<ENTER> TO RETURN

TOTAL 2.0
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JLN-20-2808 11:18 GE SUPPLY SYRACUSE
| FTAA w

| Deze & /&0 0D P01
| Number of pages including cover sheet QU
70: FROM: Al Stoxt o
//&c 36%1"0&/ : GE Supply
- 28 Cerporate Circle
East Syracuse, NY 13057
Phone . ~ Phone 315.431.2260
Fax Phone Fax Phone 315.438-3113
| cc

| REM4RKS: (3 Urgew  -[R. Foryourreview [ ReplvASAP [ Please Commens -

/4/&x E

m%‘_ s cher’r aveleble Sl ada

JA/ 74&44 Coe /

-
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T N-20-2002  11:1S

e

“DATE 0671972000

Apmid# : 15D21Ga26
Desc no

ooe
U2 8-
221
iR
201
. 203
- 218
299
394
39S
396
399
426
859

F3 RETURN TO MERU
Function key net alloved.

a

213

- 010

Q14
a7
412
26
eie

‘010
e

2le
LR
50
e1e

GE SUFPLY SYRACUSE

Single level Parte List (REL)

Appendix 8
Page 64 of 190

F.ke

BNG4GS8R @2

Rev# Family
COIL DATA 17 CQIL
. Struc# : COILiI326@1

Deecription

GEN 26-19-0Q@ ENG REV 17 Q8-05-98 98-4420 COIL
1006/200/300~-LINE SIZE 00, © & )1 COIL

S.0@ SEALED WATTS/NLT .45 FT/.S52 1IN TRAVERSE

-187 SQ IH WINDIRG SPACE/.360 IN VWALL

126® TURNS(+/~1/4%1/60.1 RES ORNSt-/-10%)025 DEG C
43 TURNS PER LAYER

-

GRP s VOLTS s» SEALED INRUSH
NO.  6@HZ SQHZ AMPS AMPS

. Y W G D G G S AR G D G P TS en R G WGy T T W an

226 115~123V DC -154 2.1 -

. AH/(\ Al

en S st
s i Ao o . 1]

TOTAL P.@2
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Alln . S« ﬂ Ramm

Technical /lnquiry

Inguiry #: VOA439 . Coller: Bif Hamm Opened: 08708797 09:27 AM
Customers: 33837286 Customer Neme:  GE Supply
Reglon: Northeast Customer Type: Gesco
Customer Addr: 6603 Joy Dr
Pe Box 488
East Syracuse Ny
Customaer Fox#: 8-8°663-3113 Customer Phone#: 800-789.1618
AR Extension: 4071 AR Name & Loca.: Vonds Adams: Northeast, Group 026
Accoss:

customer is looking for the pickup voit, drop out velt, coll burden, and watts
on 8 CR2820b series a 125 volt dc. Another number he had was
145¢c3036p003. Do we have? thx —

Paste any images Below:

Broduct Femily;  Conwoi Products
Quegtion Type;  Rating Information

&t

From the renewal parts bulletin gef-4244s | identified 8 115/125 v coll that was
. used in 8 2820b. Have the customer look on the coll to verify what the ¢oil
number Is or provide the complete catalog number of the 2820b.

- ‘ 55-160695G041

1156/126 VOLTS DC.8 WATTS

97 OHMS RES

2024 TURNS

1200 OHMS 25 WATT RESISTOR (REFR

-

if the relay cbmains an DC coil, the pickup voltage for a 28208 is usually 70% of
the coil voitage and the drop off voitage Is 10 % of the coil voltage.

Note: These ere guidelines, not standards which must bs strictly met.

BRI Factory Involved: No et DN Dl
Answer Found: GEF Pub#:gef-42460 :
1 i
Cell Information/History:
Current Owner: Jackie AffayrouxIMKT_CSCIMarkeﬂnQIGE_ED&é At Locaton: FACTS Team
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JAF-CALC-02610 Rev 2 Appendix 8
SEP-32-2000 14:24 GE MULTILIN Se5 201 2098 P.01/01
FAAL (YUD] ¢V 1=cudu
Power Management TEL: (905) 294-6222
www.ge.com/indsys/pm

MARKHAM, ONTARIO

CANADA, L6E 1B3
ATTN: Alex Barton SUBJECT: C00-33849: HFA, HGA, & HMA Specs
COMPANY: New York Power Authority FROM: Technical Support Department
FAX No: 315-343-6981 DATE: 09/30/00 SHEET 1 OF 1
Message: ‘

Mr. Alex Barton,

Thank you for your fax asking for information on the pick up and drop out ratings of the HFA, HGA, and HMA relays.
Piease find the requested information befow: )

Model Number Pick up Orop Out
Hot: 80% 7.20
12HFA151A2F Cold: 0% . Hot %
Cold 2-10%
12HGA11AS2F Hot 78580% , Hot 7-20 %
Cold 70-80 % Cold 2-10 %
12HMA124A2 Hot 70-90 % Mot 12-30%
Cold 60 % Cold 2-10 %
Best Regards,

GE Power Management Technlcal Support

Technical Support

General Electric Power Management
Markham, ON, LEE 183

1-800-547-8629 (North America)
+34-94-485-8854 (Europe & the Middle East)
(505)294-6222 (international)

Fax: (905) 201-2098

E-mail: info.pr@indsys.ge.com

htip:/fww.geindustrial. comipm

ey e




JAF-CALC-02610 Rev 2 Appendix 8
rosw T 2572008 15:35  GE SUPPLY SYRACUSE
T Zoer Roewspoushksy ™™ A2 Spi7
Co./Vept. . Co. 6 E E 1//5
Shone ¥ Phone #
- lFuw 3(./9 éé‘f’ Fax #

Teble E Lists the voltage end trequen
cies of the operating and reset ecils.
Table F and G {below) show the vari-
ous contact configurations evailable,
To obtain 2 complate catalog number,
select the basic number from Tabls D;
insert the form number from Table E:
specify the contact code from either
Table For Table G.

SELECTION GUIDE

TABLE D. BASIC NUMBER

nly

Front connectod
Surface mounting
Reset coil cutoff contact

Page 67 of 190
 P.BL

HFA mutticontsct Auxitiary Relays

Select 12HFAS4E-H from Table D

115V 60 Hz reset coil

48 VDC cperate coil }
3N.O.and 2 N.C. contacts }

Sciect form number 245 from Table E

Select contact code 42 from Tabls F

Thus, 12HFAS4E245H code 42 is the complete relay number.

Type of Reset | Mounting Basic Number | Contact { Basic Number | Contact Aper::. WL in ':;‘; kg)
Back-connested surface mounting 12HFR54B- 12HFASAH.
Head and slectric | Back-connected semi-liush mounting 12HFASEB-F 12KFASAH-F 5 ?
reset Front-connetted surfacs Mmounting T2HPAS4E-H 12HFASAKR-H Q@ (<A}
) Back-connattad drawoot case 12HFANE-A 12HFAY4R-A
Hand and elecuric L Eck-connacted surface mounting 12HFASAC- 12HFASA- 12(5.4) 18(8.1)
resst with Back-connected semi-Hush mounting 12HFAS4C-F TableF 12HFASAJ-F Tabts 6
machanical WIS | prant.connested surface mounting 12HFASSC-N 12HFAS4J-H A
. Eack-connected surface mounting 12HFASSE- 12HFAS4L- lz?z) (17,)
Glecwic resetonty | BRCeonnectzd semi-flush mounting - 12NFAS4E-F 1ZHFASAL-F )
v Front-connected surface mounting 12HFABSE-H 12HFAS4L-H
Back-connected drawout case I2HFAME-A 12HFAT4L-A 12{54) 12{8.))
“TABLE E. FORM NUMBERS
Volt ¢ 5 Reset Coil Rating YABLEF CODE NUMBER
Precye 8¢ | 8B VDC ] 125VDC | 250VDC | 115 V 60 Hz | 230 V 60 hz ___qeojn lalsaulls
quency F Numb o a— Pogition No. Contzct Arrangement
orm Numbers I E M= =1
12V0C 122 182 212 22 M F) === l=Ts1=
4V0¢ 2 ) 23 23 m ==T= £
Operating]  48VOC 15 185 25 us 25 =TT
Coil 125V0C 2 17 w w1 m eIl =TT
Reting |  250voC 128 188 218 28 m CThie conuct s resarved for opening the resetcoil
nsveoM: | 12 189 as 2 23 noTes " e
| zoveon: | w0 190 20 20 20 o comact. apen when rclay
F— N ] ;do'ma!t:‘ :ghu“’ contact. tlosed when reldy ic
BTG N
OPERATING CHARACTERISTICS
Pickup Dropout | Opsrating Tims |, Operating Time to | SO0 NUMBER
Voltageia | Voltage in al%aud oltage IOP'“ s KU Contact] |TABEC IooTeTRR o oe [ 06
9 g When Voltage o
Wode! Number Percentof | Percento! |toClosea N.O.|  podieed foas Position No Conac Artangament
Rating Rating Contact Rated to 2era - =l el ==
Hot [ Cotd | AC T 6C | ac | bc_| AC | ot RS % ; =1
HFASIA, -6 ' or , R EC e
WFASAB, €, £ # 4 | oss, [ oo | ] sams | teme | osms | aams 2 =i l=le el
HFANIA, -B ACer . orless | oriess | otiess | orkss "
HFAME, €, -H. -L oc | OC s
2 8y #3, == m:'ev! :oc::’on <ontact. ocpen when relsy is
B0or | 0or = ;
HFAS3K 9 ms o lese for Ims #= = Normally ciosed contace, closed when relay lg
HFATK loss, | loss, | — 1 ipping duty or lesg do-onergized.
0C anly} DC only
26-80 AL 1eb%e 200 2000ms{  If contact eode is not specified on the erder,
HFAESD ® [xsone] © e A&’:‘,w setfatd00ms | Code 60 wili be furnished. Relays stocked in
tchedwusaarause arle s'c:r%kea wit c’;:mact
: Adjusiable §7-100 ms ode 60, Conversion trom normally open to
HFASSE oo flofo hLmy st st83ms %0 ms normally closed,-or vice-versa, can be easily

_ © These rslays are adjusiod to give the proper time delsys 3t rated volge. Since these adjust-
: mene sffect the pickup vohage point, it is not possidle to accurately prediet the pickup vohage.

accomplished in the field.

¥
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GE Protective Relays

Appendix 8

HEA

Multicontact Auxiliary Relays

~ Page 68 of 190

GEE-772>

APPLICATION

The Type HEA high-speed multicontact,
suxiliary relays are applicable where it is
desired that 8 number of operations be per-
formed simultanecusly from the operation
of a single relay.

Typica! functions that can be performed
by these relays are:

1. Trip the main circuit breaker of a sys-
tem.
Trip station auxiliary breakers.
Trip main or auxiliary ficld breakers.
Trip and lock out all breakers on a
bus. ’

Perhaps the most important use of the
Type HEA relay is in conjunction with dif-
ferentia! relays which protect transformers,
rotating apparatus, buses, etc.

CONSTRUCTION ,

The HEA multicontact, hand-reset aux-
iliary relays are built with many parts com-
mon to the well-known Type SB-1 control
and transfer switches.

The mechanical target on the escutcheon
plate assembly indicates the position of the
relay. The black target indicates the reset

Awp

HEAG1, HEA62, and HEAG3

OPERATION

The operating shaft is held in the reset
position by 2 positive roller latch which is
especially constructed to resist shock and
vibration. It is released through the action
of the operating coil, in attracting & hinged-
armature element. )

All 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
clement.

SPECIAL MOUNTING

Type HEASGIA, 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. The relays 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.

To select the proper model number of
the special relay, select the number of
the standard relay desired (example—
12HEAG61C230X2). If a right angle drive
upward is desired, add the letters *“Right-
angle Up" to the standard model num-
ber. Hence, the model number would be
12HEAG6ICRU230X2 (for %-in. panel).

CONTACT RATINGS

‘The current-closing rating of the contacts
is SO amperes for voltages not exceeding 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 I, for dc inductive circuits,
are based on the average trip coil.

- BURDENS

The burdens for the Type HEA relays are
given in Table I1.

TABLE 1—-CONTACT INTERRUPTING RATINGS

 position and the orange target, the tripped . 3 Norinductive Grcuits Amps inductive Circult
position. To reset the relay afier being Sor : = of Contachs - 5 mber of Contach -
.tripped.!h: e is t . as 2 in Series 4 in Series 2 n Series 4 in Seties
ksl IR RERE BE
Since basically the HEA relay issimilarto ~ ~ 233% | 833 29, 0.4 | &, o 43
the SB-1 switch, it is available with ashaft© 11540 | a0 s0.0 A BT 50.0 .
Li“nin?‘&-‘:‘s’i; hickness of from v tch ta 3 g & ﬁﬂg §§ : ?‘3 ?i% §§
inches thick, in increments of Y inch.
Like the SB-1 switch, sl HEA relays VABLE {I—BURDEN DATA OF TRIP COIL
must be ordered for the specific panel thick- - ) Ny » .
ness, otherwise the relay will be supplied o ‘c.u & * -‘;-ocan:*’
sty amentenmneialy | T | e | 5| 5 | B B | a0
EXAMPLE:
" 12HEA61A222 for % inch panel relay S & 3| oo o] 7 2
?,ﬁ"fbef :“1’;1/‘;; E{EMMmig) b+ & W3 S Vis 280 o3 02
inch esnsmersaceisesene 1ns s0/60Mz | 25 93-123 20 | ...
. - 50/60m: { O 0] 8 | ...,
Ex?zmu;ﬁsmn for 1'4 inch panel relay 3‘28 5°;°° - I 7 320306 | oo
number would be 12HEA63F272X24
(1% inch = 24/16 = .ccceecnnnen. X24).
Auxiliary Relays
Nata subiect to chanae without notice
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7292 " I] PROTECTIVC RELAYS
Paged | Type HFA100 Century Series

] Multicontact Auxiliary Relays

Jur
=
ELECTRIC RESET RELAYS
' : inati i i EXAMPLE:
Table A lists the combination of reset and mounting av.tulable. Electric L2HFALSOEM
Table B lists the voltage and frequencies of the operating and " Front connected s""‘ﬁ‘ Tabic A
; Surface mountin om Tabic A
reset coils. 48V dc te p il Select f; ber 44
Table € shows the various contact configurations available. 120V 60 Hz reset coil } ;mﬂ::f B
To obtain a complete catalogue number, select the basic aumber 3 N.O. and 2 N.C. contacts } Se!e?;:;n.}ac;‘ cocde 4
from Tabie A; insert the form sumber from Table B; specify the able
conlact code from Table C. Thus, 12HFAI54E44H code 42 is the complete relay numb
Table A Table B
SELECTION OF HFA ELECTRIC RESET MODELS SELECTION GUIDE-—FORM NUMBERS
'P' o L s Sosie Waeight ibikg) A Ruset Coll Ruving
pindl ' b Net  Sho Vioirops o4 | 110v be | 125V De | 220V e | 250V D |120v 60 rjr 20v 50
Sodk sonnecred 120A15a0F | 523 7132 °
Becrvic » Form Numbers
ot | ey | Y& | asaw | s2m -3 N I S I 4 &
Aever . Al 2evie 2s s ] 43
pootroy aras (o wan L BB W | o | WG| ow | 0¥
e :
b gomrecnd meaisar | sen oma o S| el o | m oo ] e
" $ramt conmacred Tobie L OEevRE | W 2 1w 2 2 5
8551 | surtocs mewed (3 ANEn S22 af asovee | .| @ O S & @
prcherpengg AZaea | 1254 1802 Vldavenml = | B oo @ p4 o
N|t20ovsowme] 39 113 5
® On hand and electric reset T HFAIS4B, 174B, 154E and 174E one Glaovsom| 238 18 . s2
e~ tis wired in series rwcoi!wprov:depoauvecuwﬂ'ﬂua
f ‘tacts are available for external circnits.
Table C—Contact Arrangement
"
(Y]
Code Number NOTE
= Normll open contoct n when relo
EOTS1 a2 155124 s S nasontect ot ’
|Position No. Contoct “"_._i ment 3 = Normally closed contac, closed when relay
i ¢ ¢ _‘_ == = ° is de -snergized )
b | odm | ade ..... This contact is reserved for opening the reset
2 o | oy~ | oy | oy | : i coil circuit to protect the intermittently rated
3 Fl=x|F|F|F|F reset coil.
If contact code is not specified oa the order,
4 =lFE = i_é Code 60 will ba furnished Relays stocked in the
5 e e T # warehouse are stocked with contact Code 60.
Sy | wpn | oy ? i Conversion from normally open to normally
6 é whe | ode | whe | wie | obe | od= closed or vice-versa, can be easily accomplished
-] b e - - - —y -y in ghe field.
OPERATING CHARACTERISTICS
) . Velte, Dropout ' 1 Time %0
Model ) in Parcent o ! in Por::imw emd vz'ﬂm- . m"v m‘:‘:‘"
Nomber Roting . of Rating Closs @ N.O. . Recuced 10 28r0
) noT : cow L Ae P D’ Ac . Oc \ ac ; oe
wasiad 0% . foa | e ¢ a0 e Mmoo e W
—_ er B¢ i e Migher . i : [ l [r H lons ¢ Less
" < ! Ser , bor i i [ lon : ! vl
WFA173K Pt 1 temie | - j 2w tor Tripping Oury . ; &
No change since Apr. 23, 1979 nsve. {a /e Doto subjet? %0 chonge withow nor
' GENERAL @) ELECTR
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*Type HFA
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7292

Page -
May 4. 198

Open ¢
Model Parcant When ¥
Number of Rating of Roting a N.O. from % Zero
NOT COLD Ac B¢ AC Oc Ac De
NFAS‘&_z
HFAS4D £ 80 or &0 or n 84 4 w3 20 w3
s, A 3060 230 i v - or
ME. Lans, D¢ or toxs o lens
773 P » | <
HEASIK e X - 210 o s o
HFATIX (De Only) {Oc Gy} Oury Lo
250 w0
HEALSD -840 Ac -
A 371 A A $47 o 2000 w3
Adjurseble 67-100
NFAASE I r'S w—toct, Sat 250 ms
| ot 83 e

A Thesc relays are adjusted w;ivethe‘g‘
voltage. Since these :dmtmenu sffect the pi
not possible to accurately predict the pickup voltage.

wChanped since June & 1979 issue.

raper time delays at rated
ckup voltage point, it is

<0

Oaro svbject 10 dhonge without notice

Boran o 258

n 1-7!3 722 .
W72A. B,

732737
¢oE

GENERALED crecThic
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- o - . N C e,y ) J TYP B} GET. 7290 .; 1
- . : HEER 1 Auxitiary

TASLE V Opetahng Choracleristics, Type HGA Reloys

pld

: Operatiag Times in € sclies 130 cycle Bass!
Piriup in Percens of Rotinp M’“’.‘;.’"“" of — T e
8 ) Ar 'c:\up . ! Ar Dropovt
of Voliags : ‘;‘c o ‘ p l o - " po
- wa!loOpenu o Open & ° . s
Mot Cold Corrent Vohoge, Corrant NO contace NC cantagt ] NO contoct .NC comacr
HGALIA, <M, <3 o 80 e e-¢c 40-53 2.0 -2 .- . . -
d-¢c 80 d-¢ 60 d-e 210 - :
NHGAY4A, «AD, -AF -c 40 . e-¢ 30.30 210 B B -— —_— -
d-c 40 ¢.c 30 40 d-c 3.0 } :
NHGAVLAL, -AM -— — - - i Yaortess | Vi orless Y2 or lase Y2 or lans
HGALTA, -8B, -C a-¢ 40 .. a-¢ 20.30 230 -_ —
d.c 40 - 30 40 d-€ 2-.10 - - 1S ar more 15 or more
. X H .
HGAIZD.H = | $E20. | demo & Ge3%e® 120 wm |- “18ermore | 15 or more
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DESCRIPTION

The Type HMA relay is a gencral pur-
pose, hinged armature, sclf resetting relay.
1t is housed in a molded TEXTOLITE case
for surface mounting, and can be supplied
cither 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 cir-
cuit breaker. The pick-up time at rated volt-
age is approximately 2 cycles (on a 60 Hertz
basis). Relays for dc applications are adjust-
ed to pick up at 60 percent of their rating
when cold and B0 percent when hot. Relays
for ac application are adjusted to pick up at
80 percent of their rating.

The HMAI11A is a back connected relay
supplied with cover..The HMA11B is simi-
lar except it is front connected and is sup-
plied without cover. The HMA24A is
similar to the HMA11A except it is made
- for semi-flush mounting with & glass cover.

The HMA2SA 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 minute.
The current carrying or steady-state rating
is 12 amperes.

The interrupting ratings for the various

voltages arc as follows:

Comuoct Seamind "
Cireuit —
Freq. | Sinple | Double | Single | Double
Volrs -r Breck Srwak Srevk Breok
Mz Amp Amp Amp Amp
3 BERRRE
02.5 s ][] 15 3
110 Oc 1.3 3 0.6 12
125 1.3 3 0.8 Y2
220 o3 [ X3 0.1 03
250 03 [ X] (%) 03
3 20 0 15 18
% | e | B 23 10 18
120 50 20 30 15 15
240 13 23 10 10

For Ac and Dc Auxiliary Functions

(Photo B011245)
ﬂg 1. Type HMATIA back-connecled relay
with cover

BURDENS '
The burdens for dc coils are shown in the Selection Guide. The ac burdens are shown in the following table.
} Ac Cols . -
COM RATING Roc %o %00 Zoo ®ou Xeu Ze
VOLTS W +10% 4 10% £10% +10% $5% +5% 8%
ns 60 30 440 854 978 s 1342 s
230 60 1300 2580 310 480 5160 4500 900
480 &0 3100 7040 13825 15600 19440 21475 29040
1ns S0 " 380 503 7 1006 1323 1852 2029
230 0 1500 2010 3480 4025 3300 €200 8120
Rp—D¢ Resistance Rp—Ac resistance with armature picked up
Rpo—Ac resistance with armature not picked up Xpy—Inductive reactance with armature picked up
Xpo—Inductive reactance with armature not picked up Z,,—Impedance with armature picked up
Z,c—Impedance with armsture not picked up
REFERENCES:
Dimensions .........c...... ~Section 16
HowtoOrder .........0...... Section |
Instruction Books ............ Section 17
Target and Contact Data. ...... Section 16
Relay Standards . ......oc00. e Section 16
- Auxiiiary Relays

Data sutyect to change without notice 7

Page 7-27
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DESCRIPTION

The Type HMA relay is an in-
stantaneous auxiliary device whose
contacts are opened and closed by the
movement of a hinged armature.

Type HMA Century Scries 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-filied polymer to obtain long life at
clevated temperatures. This material shows
no signs of cracking or. brittleness under
accelerated life testing.
Wire iInsulation—the wire insulation is a

For Ac and D¢ Auxiliary Functions

The impregnation material is also non-
hydroscopic and has temperature expan-
sion coeflicients compatible with the spool
and with the wire, so that stresses do not
develop under temperature cycling.

Nameplates for Century Serics 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 20Cand |

at 100 percent voltage—that translates to
a median Hfe of 100 years (when SO per-
cent of all such relays could be expected
to have failed).

APPLICATION

The HMAI11IA is a back-conmected
relay supplied either with or without cover
and having a double-pole, double-throw
contact arrangement. The HMAILIB is

{Photo 8011265)

Fig. 1. Type HMAVI1A bockeconnected relay
with cover

RATINGS

These relays are available with coil
ratings for standard voltages up to and
including 240 volts 50 or 60 Hertzacand 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

f;ii;;":::';;“ﬁ;,;";“;‘;:ggﬁ 4 :r?f; similar to the HMA111A except that it is  Voltages arc as follows:
and mechanical strength at continuous front connected and is avaxlablg only
clevated temperatures and which is also  “ithowt cover. Relays for dc scrvice are Cheult Nonind e
non-hydroscopic and fungus resistant. 'dj.“s ted to pick up at 60 pereent of their #req. | Singte | Double | Singte | Doubte
High temperature insulation is used where rating when cold and 80 percent when hot. Voirs or | Breok | Sreck | Sreck | Brack
required, such as on leads. Relays for ac service are adjusted to pick up Hr | Amp | amp | Amo | Amp
lmmn;!ion—!’olybutadiene solventless at 80 percent of their rating. “ "33 }ﬁ 38 3 ‘3
impregnant. Ut o | 35|78 o8 | 12
Process FIELD CONVERSION 123 151 3 gs | 12
The polyamide-imide insulated coils,  For conversion of HMA relays in the ] o3f &3] &1 &3

wound on high-temperature spools, are field, itis recommended that theentire relay 120 2 | 30 15 18
pre-baked to drive off all volatile materials, be replaced with a Century Seriecs HMA, 240 40 |13 23 1o 10
vacuurn-precsm:'e-impregnated with the since this relay is not readily disassembled 120 so 20 30 1S s
solventiess varnish, and then post-baked.  and reassembied. 240 2|2 10 LLJ

REFERENCES:

Dimensions .........c.c.....

HowtoOrder ...ovovivnsnen.

Instruction Books

Target and Contact Data

Relay Standards

Auxiliary Relays

Data sutiject to changs without natice

Page 7-25
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| Barton, Alex —
" From: Stott, Al {SUPF) [Al.Stott@gesupply.com

- Sent: - Thursda( Augus[t 31, 20(3@0g 3 428 ]

fo: Barton,

Subject: ~ RE RELAY '1C2800-1607AD

Coil is part #1D106G3A

" Resistance: 1050 ohm
Pickup: 75 volts
Dropout: 18 voits

- Regards, Al

—-QOriginal Message—
.~ From: Barton, Alex [mailto:Alex.Barton@nypa.gov}
~ Sent Saturd August 18, 2000 4:22 PM
- To: ‘Stott, N(R
Subject: RE: ELAY 1C2800-1607AD

EQUIPMENT INQUIRY:
Voltage 125 VDC
COMPONENT ID ... 13A-K49 -
MANUFACTURER ... G080 GENERAL ELECTRIC
MODELNO ....... lczaoo-mom)

i A

| need to knoxgickup. drop out, coil burden or coil resistance for 125VDC
1C2800-1607AD Contactor. '

dlex Barton : ) -
NYPA 315-3496622 -

-
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| ‘Barton, Alex
From: Stott, Al (SUPP) [Al.Stott@gesupply.com
Sent: Tuesday, Septe)r}lber 05,%(?00 4p%y PM 1
To: Barton, Alex
Subject: RE: RELAY IC2820A200A3F

resistance: 830 ohms
pickup voltage: between 50-60% rated voltage
dropout voltage: 7% above rated voltage

- regards

-—QOriginal Message-—

From: Barton, Alex mailtoﬁlex.Barton@n)g)a.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
MODELNO ....... IC2820A200A3F

A,
| need to know pickup, drop out, coil burden or coil resistance this relay.
Thanks , -

Alex Barton
NYPA 315-349-6622

-
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Bartorii Alex | A —————————

Crom: Stott, Al (SUPP) [Al. Stott@gesupply.com]
nt: Wednesday, December 19, 2001 7:54 AM

10: Barton, Alex

Subject: RE: RELAY IC2800A501AB23C

Pickup: €3% of panel voltage (72.45 v min)
Dropout: between 6-8%
Resistance: 220 ohms

Regards

----- Original Message----=-

From: Barton, Alex [mailto:ABartol€entergy.com]
Sent: Monday, December 17, 2001 3:17 PM

To: Stott, Al (SUPP)

Subject: RE: RELAY IC2800AS501AB23C

Subject: RE: RELAY IIC2800A501AB23C

EQUIPMENT INQUIRY:
Voltage 125 VDC
MANUFACTURER ... G080 GENERARL ELECTRIC w
MODEL NO ....... IC2800AS01AB23C ’

-

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 N

From: Stott, Al (SUPP) [Al.Stott@gesupply.com]
Sent: Thursday, December 27, 2001 9:30 AM
To: Barion, 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. 8B8* 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:

----- Original Message~-—---
From: Tisei, Pam (SUFPP)
Sent: Thursday, December 20, 2001 1:38 PM
To: Deaver, Tim K (IndSys, SalemVA)
Subject: tech help -

o

I need to know pickup, drop out, coil burden or coil resistance these relays and
ontactors.

IC2800Y102A3B ~ coil is part 22D75G3A, 115/120 VDC rated volts, 296 ohms.
hot pick-up voltage - B80% rated volts
cold pick-up voltage - 65% rated volts
max drop-out voltage - 15% rated volts

VVVVQVVVVVVVVVVVVVVVVVYVVVVV\{VVVVVVV

IC2800-1607FEH - (will assume that E is actually 3) coil is part 1D106G3A, 115/120 VDC
ated volts, 1050 ohms.

hot pick-~up voltage - B0% rated volts

cold pick-up voltage - 4{5% - 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 - B80% 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

VVVVVVVVVVVVVHVVVY

-
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_ Barton, Alex *
From: Stott, Al (SUPP) [Al Stott@gesupply.com) .
- Sent: Thursday, December 27, 2001 9:30 AM v
- ot Barton, Alex
Subject: FW: al 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, SalenVA) .
Sent: Wednesday, December 26, 2001 1:52 PM

To: Tisei, Pam (SUPP)
Subject: FW: al stott

HI PAM,

FYI
MAGOON

————— Original Message——--- A
From: Deaver, Tim K (IndSys, SalemVA) w
Sent: Wednesday, December 26, 2001 1:4%9 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 1D1l06GS. 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)

VVVVVVVVVVVVVVVVVVVYVYVVVYVYYVY
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> 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 SEE I AM SENDING THIS TO TIM DEAVER. TIM WILL BE BACK NEXT
> WEDNESDAY. I AM NOT GOING TO ANSWER THIS. I AM NOT AN ENGINEER.

> TBANK YOU

> MAGOON

----- 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 ... GO80 GENERAL ELECTRIC
MODEL NO ....... 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

VVVVVVVVVVVVVVVVVVVUVVVYVVYY
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GENERAL PURPOSE CONTROL RELAYS

TYPE K
‘CLASS

8501

Class 8501 Type K relays are designed for multipole switching applications at 240 volts or below. These relays have industr
standard wiring and pin arrangements which allows for their use as replacements for many similar relays without wiring or hardwar

modifications.

® 240 Voit 10 Amperes & DPOT or 3PDT ¢ Manual Operator/Pilot Light Optior
@ AC-or DC Operation ¢ DPDT Latching Relay . @ Horsepower Rated
FOR QUANTITY PRICES CONTACT YOUR LOCAL SQUARE D DISTRIBUTOR
TYPE KP — TUBE TYPE TERMINATION TYPE XF — FLANGE MOUNTED — SQUARE BASE TERMINATION
o] amaeens | Ostors | Twpe | Form | Poce ity | sy | O9tons | e | Prce
0POT None KP-12 ..o | $18. oPOT XE-12 $12.
AC 0POT Piat Light | XP-12 | P14 | 22.
5%50 3PDT None KP-13 . 50:2% Hz Av':?lgltne
3FDT Piiot Light | KP-13 | P14 | 28 3PDT KF13 | 1.
DI_’B‘I None KPD-12 | ... 18.
oc OPDT Priot Light | KPD-12 | P14 | 22 0POT K012 | 12
P07 _ Nane KPD-13 | .. 2. oe None
3FDT Pilot Light | XPD-13 | P14 | 28. Availabls
3pOT KFD-13 | 13,
- - Type KE.
.o — Flange Mounted
TYPE KU — SQUARE BASE TERMINATION i
gt | psoniact , | optons | wor | fom | prce TYPE KL — LATCHING RELAY — SQUARE BASE TERMINATION
OPDT Nons ] KU-12 | .... | 81, Input Contact :
. oi Amangement Options | Wyps | Price
DPOT o |xon2 [ re | ma b
Wanua! .
DPOT  Operator andf KU-12 [MTP14] 18, A 1 wona
Light | - 50760 Hz DPOT e (12 |
3F0T None | KU-13 ] ... ] 1% ‘ »
P07 IR LR
Manea
30T Hogmxu and KU-13 I} .
: — ot Lght } ione
' 0PDY None Jkup12]..1 1. oc oroT Maisble- |A012[ 2o
Pilgt ¥ s
pPOY KuD-12 | P14 | 14 K
Light SQ?C‘;: Base
pPOT ear and] KUD-12 Hmm "
KT ]  PILOT LIGHT OPTION — Auilable on Types KP and KU
30T | Woe |WUD3 | ... | 1% Intemal pilot lights are available in both ac and dc versions fc
- - 3POT m xuo-13 | P4 1. POSiﬁVC indica@on of power to the coil.
Manua MANUAL OPERATOR OPTION ~- Available on Type KU only
3POT om»m KuD-13 imm 7 To ,t{::d circuit testing a manual operator can be provided. Wit
this feature the relay can be manually switched to simulate norm:
operation. .
STOCK RELAYSS _
AC Voltage 50760 Hz DC Voltage ‘ ORDERING
Type Form 8 |12 ] 24 |120]240 Type Form 6 |12 |24 )48 110|128 INFORMATION
T OKPs2 xix|x{x KPD-12 . x|{x|x]xix|x REQUIRED
KP-12 Pie x{xfx|x KPD-12 ™ xIx|x{x|x See poge 212
KP-13 xix]x|x KPD-13 xIxix}ix|x APPLICATION DATA
KP-13 P14 x{x|x}] xeois P14 x x See poge 215
Ku-12 veee X|{x]x{x}ix KUD-12 ceen x{x DIMENSIONS
K12 Pie x | x KUD-12 P14 X See page 215
K12 M1P14 x|x|x KUD-12 MIP14 X SOCKETS
KU-13 xix|[x|x] xuois x| x x| x See poge 217
KU-13 P14 x| x KUD-13 P1¢ x
KU-13 MIP14 X1 X|x KUD-13 M1P14 X X | x
KF-12 x|x|x KFD-12 x
KF-13 xix|x KFD-13 e x | x
K112 x|x|x KLD-12 X |Xx

# Orders Tor Type K relays which ars not stockad must call for & minimum quantly of 100 Kentical Gevices and will have & lead fime of 16
wWoeaks,

214

COMMERCIAL NET PRICES — . E



JAF-CALC-02610 Rev 2 Appendix 8 Page 81 of 190
| GENERAL PURPOSE CONTROL RELA'
TYPE
CLA
835§
APPLICATION DATA — TYPE K WIRING DIAGRAMS
CONTACT RATINGS . A
: = | 77 ks
Ampseres Amperas r 7 9
inductive 35% PF Resistive 75% PF A
Vot HP | vons " .
o Make | Breax | SO™ Make. Break :,::: ﬁS::us b 4 .‘,‘8..2 P2, wE 12
ake ®8X linuous| & Continuous ’ R
120 1 2 10 s 26120 [eova| 104 coMmon
240 15 1.5 10% 10% “ 7193
* 3 pole devices have 625 Amps max. CONUNUOUS TALING. o-pr g E-? Ki-12
4 Type KP rated & HP. )
. 1 4 [} [ -'_—
. OPERATING DATA st Ll S
Piflk;Up ;Exi:m;c.? KU v 15 oo XPa3 wPO3 é_,
s KF, — Ap te ms
'lygee KL — Appmxnnazc‘ Y
Drop-Out Time: - . . -
Types KF, KP, KWI}' 10 ms - :g::
Type KL — App y 25 ms v ‘
openung mpen Rlﬂ‘e: . x<0-12
KF, KP, KU S e
AC: 2 pole: —45°C 1o +355°C (—49°F to +131°F) :
pole: —45°C to +4S5°C (—49°F 1o +113°F) APPROXIMATE DIMENSIONS
DC: —45’Cmo +70°C (—49°F to +158°F) R :
AC/DC: —45°C tg +70°C (—49°F to0 +158°F) 289
CONTACTS ' : -
_ Conflguration: 20:3?!7!'(2«3?@(:)
“Material: Silver cadmium oxide
‘aﬁnp. See uble -above
- UUCSA ses0ms-022
UL Component Rccogmzed and CSA Certified W T
cons . &
Duty: Continuous rated coils y
Standard Voltages:
Type KP Types KU, KF Typs KL Type kP
AC | €,12,24,48,120,240 6,12,24,48,120,240, 24,120,240
DC |6.12,24,48,110,125,130 6.12,24,48,110 12.2¢
Operate: I 0;5—_115(:_&',' :
AC: 85% of Nominal Voltage at 25°C (77°F) el :
DC: 75% of Nominal Voltage at 25°C (77°F) , 2.6 L y 3&‘?
Burden; 240 l g | ke
AC: 3 VA inrush, 2 VA scaled g — &
DC: 1.2 wants standard ' O merm—
watts maximum - . _ ] e ;
KU, KE: omd L° arou:
AC: 2 pole — 3 VA inrush, ,—ﬁ-— —
2 VA scaled EWE seaory-
3 pole — 5.4 VA inrush, =1 ¥ SRERS
o st A | B - Lol
: 1.2 watts stan =
T Ki watts maximum Sl __.L ,‘:
}
ReCZOVAIatd: 0.6 VA uniatch . . Type Kn Type KF
DC: 1.22 watts : : . :
. . ._INCuES
Dual Dimensions: —————-Mlmmu r=4
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General Purpose Rolays
Type K - Plug-in Relay
Application Data, Dimensions, Wiring Diagrams

Class 8501
ntt atings Wiring Diagrams
AC oc
AC Res.st.w 75% 1 oc Resistve s 0 t 3
Type Voits PF m’,"“:"s i He voits Amperes ;_. g t_é P o « i
KP. 120 10 g A - - . g 7
Kl..‘ukF | 28 . - vsanse
. 240 108 I s a Y .
. o [
120 1 ) KU12, KUD12 KP12, KPD12
"X 240 o [ w1 > 10 KX12, KXD12 .
3 pole gewices have § AmpPS Max. CONBNUOUS rBUNG. KF12, KFD12
2 KP rated /e MP.
not apply to KP or KPD relays. . KL12
" erating Data ’EP '? g 1
- Pick-Up Time: : —sasir ' ] &
= Types KF, KP, KU. KX - Approximatety 15 ms - s . ""
Type KL - Approximately 25 ms : KU13. KUD13 —
Orop-Out Time: ) Kx“" XXD13 KO-
Types KF, KP, KU, KX — Approximately 10 ms KF13, KFD13 . 6____4."‘\__&
Type KL ~ Approximately 25 ms - ry
Operating Temperature Range: : . KLD12 -
Types KF, KP, KU, KX .‘
AC: 2 pole: -45°C to +55°C (-49°F {0 +131°F) "
3 pole: -45°C 1o +45°C (-49°F 1o +113°F) Approximate Dimensions =
DC: 45°C t0 +70°C (-49°F to +158°F) s g
Type KL o
AC/DC: -45°C 10 +70°C (-49°F to +158°F) S :
—o — B
. ntacts : b,'.g_ ..l . ; b
; Sonfiguration: 2 or 3PDT (2 or 3 Form C) i -8~ o
« atings: See table above H g — !
Material: Silver cadmium oxide ' % 2 l l o —
: . g i
il B = |
Juty: Continuous rated coils A
: Available Voitages: w .
See Stocked Relays page 2-52. For & 220VDC input, use a rf - . - ¢

110VDC relay with a 10,000 ohm SW mre-wound resistor in

~ n

series. S‘EE Qoau Y
= L S
AC: +10, -15% of Nomina! Voltage at 25°C (77°F) 1

DC: +10, -25% of Nomina! Voltage at 25°C (77°F)
BuTrdenKP
ype KP: .
AC: 3 VA inrush, 2 VA sealed Type KU and KX Type kP
DC: 1.2 watts standard, 3 watlts maximum
~ Types KU, KF:
AC: 2 poie - 3 VA inrush, 2 VA sealed : :
3 pole - 3.7 VA inrush, 2.7 VA sealed ] _
DC: 1.2 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 KL:
AC: 2.0 VA latch, 0.6 VA unlatch
DC: 1.22 watts

‘eral
‘erminals: Solder/plug-in -
JL/CSA: Type K with recommended Class 8501 Type NR Socket:

i

- ee] |
v e Bl

- 'y
@ File E78351 C File LR1S734M51 -
CCN NLOX Class 321104 é
UL component recognized '
under CCN NLDX2.

WperL - Tpe KF
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

Documentation of Telephone Discussjon

DATE: 0/OZ  oue: $230AM MODIFICATION NO.:

eartrereants: Beiany Marks

Donl PATRICIK

SUMMARY OF . Vi 7, . /4 , /Y i
DISCUSSION: aaked Doen  wh e onopony Ao ?12'. o, S 3
/4 -~ A - - 2
& ‘/ 1 /'.. L.‘ & bm AA_AA [/ £ ,4/ A 4z, ..’Ad“‘.;l...{l‘: ] A A
(L 43 ZA LA N A) A ¥ l‘.‘“,‘A (A Ve 8% // 4 [
0%, 6, 1 Xz Aroffzge ( mm/ featias of
A dpafs Aolary (Seé & 10l
) i (A lJ"l.‘ I ZTAA (£ \Y
Jw - /s Car P
VA LN 4 :‘. LA AL £ LA 1
- /
I \e QROFTOLA it i4 f 121 A\ .f A

Jsﬁé_zs__a&ﬁ_&s’o/ Lt leyo .

AGREEMENTS /COMMITMENTS : A/m

Date: 51/21 Dj"

Prepared By:
Title:

Reviewer: Date: S /30/02
Title: Flec TRICHL Sngnpeer—
Distribution:
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03,08/87 15:31 =503 383 4123 ¥MSD INC. Qgoo2

576 l 300 VOLT GENERAL PURPOSE PLUG-IN RELAY

THE SSRIES 218 GEVERAL SURPOSE INDUSTRIAL PLUG-IN RELAYS SEATURE
12 PIN AND 14 PIN BASES. THE COIL 1S ENCAPSULATED FCR PRCTECTION.
~ NUCLZAR CUALIFIED V‘RS'ONS ARE AVAILABLE. CONSULT FACTORY.

‘op'nonx. MANUAL ACTUATOR

3082
2.628 o et 250
(8.8 | P A Spp——— L 216FxXP
— " {6P-NO )
7 1
B PR B o )
o ~ s 219XDXP
= (4PDT)
I 1
2198BXP N A i 238 L S VN
(OPCT »2N.0) LogoNG ‘ Losise =11 :g
e n - = =) ) faalPar S o /6-'1‘
e Ll LN\ ; 19- Y% I
. P 12 11 10 l§ h e B oz n 81 2402 2190X0°
7 § ’x‘zJ 1 : g ! $ 2 mlz (45-NO + 2P-NC )
= 5.10 O, x 435 [2.54 X 11 "ﬂ | ' 2 11
(DPGTzz ::‘%*: 1NE) Ty;ical % 2 Bin Cmansions g : !
3 . ____MODELS AvALABLE L Sy
= CONTACTS 3PN -
g L3 - EPOT < ING zu:xxw" - «FOT
‘ 31 OPOT 219! 8P-NO
- — S 2] 219484F loROT .1 NO 8 1 NC | 2190x82  |4m.No o 20N
o N @ A CONTACT RATINGS .
: X
: T T T
oo CENERAL SPECIFICATIONS _ Y30 vaC | e }3ﬁ i
:.a“;.:_;nécc ts%“ ut:ago 230 VAC 302 1CA s ;A
- Cvn-va:n"c.m ncxdnama! vc!m —ﬁx,——}&‘\ c&‘a ;
cg-.ucx Mareria: Siver Cadmium Onice, Go'd Eused ;g %: g’,ﬂ gg‘“ }S} u SA ‘ 2%1‘
TIMING (Sundare) BEVBS-3M| 3R | 16A | o ,250 mA
Ocerata s ms M:x. s Nominal Ve):uo . 12 VOC * SM | 30A 10A 1.82 2.54
Release Ture: 20ms Naemingl Veitage. Relays win Code 85 feazurs (Check wik lazxry for UL 8 CSA Using).
OrELECTR! c?s;gﬂg;gmu. 1320 = OPTIONS (CONSULT FACTORY)
ln-..aun ~ over wﬂ-u. 178" thru Al QHDERING CODE
2PERA Typical ! Ne. 1 P =240
“nuﬂmﬁm <10°C 1o «80'C o ) 3.7:“ Rda l n& ‘!_ T
LIFE EXIECTANCY 7 219 Industrial plug-in etyla
Mashasican |o Mikion Operstions no ioad Contact Arrangements
Elecrica: 00,000 Opsrasens @ Rated Lead. - XBX (2 Form*C") -
MISCELLANEOUS ABa {DPDT + 1 Pole-NO & 1 Pala NC)
Engiosure: Clsar polycarbonan. : 82X (2 Pale-NO & DPDT)
COIL SPECIFICATICNS @ 25°C [ ’é%’f(‘: :32,0,
[ReREAT gy PRV JUCREATS LERAT IS IS W& T63000] ] B (4 cb-NO&ZPob—NG)
Piovmemmi] S o e 020 lhswwdarne mghm o~ 8 In‘:rr
[LY-13 ¥, wi ! [~] -
E LTele .:““ c’.—f — ‘.?.‘ ’:“ Otllml l'nw::m Some .
2 142 {750 1410 | 27 12_1 635 1169 11671 | indicator Lamp- CODE"L" !
24 18.% 375 1200 | 120 24 (28)°| 250 88 | 77 | Manua! Actuaiar- CODE "M™
v 120 1840 75 _1 48 | 2750 [ 3 "Tes | €2 130°C Coli - CODE ~U"
-1 240 [2300 32 1 17 {13400 p1S1125°] 6200 20 | 16 Sifurcated Contacts - CODE 33"
': € Perm. Magnet Biswout- CODE "85
- Nate: Siozk 24 Vde and 118 Vac relays have nameplatas stamped 24-28
o 15-!25 Wc ""&%"’*’ %m" nlayc ‘E:'."?‘i'.?‘é °r£« w!?m;’ c:‘t': v:‘?g .24 120, 240 (Add "A™)
R AL e i felay and s el {6000 Q, § W) not n};giod. DC: &, 12, (24-25), 32, 115/125 (Add “D™) ,
SEE SECTION 12 Coll Voltages & Frequancies must bs apocivl'lcd.

FOR
MATING SOCKETS : o
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MAILING ADDRESS:
Waestinghouse Electric Corporation
Replacement Component Services
2000 Cheswick Avenue

Cheswick, PA 15024-1358 USA

Replacement FAX (412) 275-3710
Component (WIN) 298-3710
Services _

TO

- Name: :
| i lex ﬁar ton

comeany NvPA S

FAX Number: (BS) 249-69%1

FROM

Name: . SHARON MILLER

Telephone: BELL (412)275-3927 WIN 298-3927

COMMENTS: ¥-26-97

Rlex: C

Qzu.r_mx_;eazs__(ﬁb_ﬁq—{- - ?!25}Q7 i K(LS Qv\% ,n-e__e.rm\cj
b}ﬁ_@\lletuﬂcl \lm.,r rﬁaou-es""
The @'.rk ) .;- dro?dd"l‘ Uo(‘l'a;:g por 206 ©v0C

_rg_\-a\l/ mode| AROL60S per pema Stds st

f)[(;[uo %0 of reted = 96 vVOc_
(Loo nu‘r > 0% of Jasz 2 W1sYe

No. of Pages (including coversheet) ___| %@m\ m&@-b
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Application

ARIARBI/ARD retays are designed for use on
machine tools, process lines, conveyors, and
similar automatic and semi-automatic
equipmentthat require dependable, precision
control over millions of operating cycles.

Description

i ARIARBJARD relays sre electro-mechanical
7 convertible contact relays. AR/ARB relays are
Ac devices, and the ARD Is for Dcapplica-~
tions. They can be mounted in any position.

Appendix 8

AR/ARB 6 Pole

poles simply by adding » 4-pole deck. In addi-
tion, mechanica!l latch and pneumatic or solid
state timer attachments are available for use
with 4 and 6-pole relays.

Contacts are convertible from gither NO to NC
_ 10 provide any combination desired, upto e

maximum of 10, éxcept thet for the ARD, the

Avasilable in either 4 or 6-pole configurations,

number of NC poles cannot exceed six in any
pole configuretion. Wide spacing of contacts
simplifies instaliatian, contact testing, snd
maintenance. Contacts are glectrically and
mechanically isolated from each other.

i}

- @ Siandard canridges are 5018 only in cartons of d car-

- tridges. Catalog numbar snd list price sre for single car-

ridge.

@ Overlap contact umw sre $0id in sets of 2 cartridges.

Catatog number and list price sre for sets o 2.

AR/ARS relays are easily convertad to 8 or 10 w
List Prices
AR/ARB/ARD Relays
Number | Contacts ARB 300 Volt Relays | AR 800 Volt Relays ARD Dc Relays
g’ Pole NGO NC _ Blank 120760, 110750 Ac Coil | 120760, 110/50 Ac Coit | 120 Velt Dc Coil
paces Cavities ["Canaiog List Catalog st CTawiog st
Number Price | Number Prics | Number Price
C [} 4 ARJARB4A £32 ARIARDS $ 32 ARD4S $ 82
4 2 1] 2 ARBA20A 48 AR420A 58 ARDA420S 78
4 0 <] ARB440A 84 ARS40A 80 ARD440S 100
0 0 € AR/IARBEA 48 ARIARBEA 48 | ARDGS )
[ 3 4 0 2 ARB640A 80 ARG40A 96 ARDE40S 118
[ 0 ) ARBS6DA 96 ARGEDA 120 ARDBEOS 140
8 [] [] 2 ARBBGOA 80 ARBEOA 104 ARDBEOS 124
8 [ ] ARBBBOA 26 ARSB0A 128 ARDS880S 48
Contact Cartridges
Type Termina! Standard Cartridges 20 Amp. Cartridges Overiap Contact Cartridges
Catalog List Catalog List Catalog List
Number Price® Number  Price Number Prics @
300 Volt Ac Cartridges
With Ciamp Termins!s l ARBC s8] ..... .. I ARBOC 818
With Screw Terminats ARBCR 8 b ... aee ARBOCR 1%
80D Volt AcCartridges N )
With Clamp Terminals ARC 12 ARGC $20 , AROC 24
With Screw Terminals _ARCR 2 ARGCR 20 AROCR ‘24
Dc Cartridges -
With Clamp Terminals ARDC ?2 ] e . ' ARDOC 24
with Scrcw Terminais ARDCR 2 ) ... s ARDOCR a4

Page 86 of 190

Catalog Section
16-32%
Pege 7
Contact Ratings
300 Vo!t Ac Cartridges: NEMA A300
voits Cont. Max. Current  Max. VA
Current Make GBreak  Make E
120 10 60 [ 7200 7
240 10 30 3 7200 7
600 Volt Ac Cartﬂdges NEMA AE00
Max. Current Max. VA
Cumm Make Break Make E
120 10 60 6 7200 7
240 10 30 3 7200 7
480 10 15 1.5 7200 7
600 10 12 1.2 7200 7
D¢ Cartridges NEMA N§0O
Voits Cont. Make or Makeor Ma: -
Current Break Break VA
Two Poles  Single Me
in Series Pole Bre
125 10 2.2 3.1 27t
250 10 1.1 55 27t
€00 10 . 4 caes an
Resistive Load
~-12%5 Ww - cen 3.0
250 10 . 1.5
Coll Data (Dependent on Contact
Arrangement):

Pick-up Time: 8-14 Ms Ac, 24-30 Ms Dc

Drop-out Time: 8-14 Ms Ac, 11-15 Ms D«

Coil Power Ac: 86 VA Open, 14 VA Close
- De: 14 Watts Open, 250 Volt:

Ordering Information
Order by Catalog Number

Relays listed in the price table are supp!
with NO contacts convertible to NC. Wh
ordering relays with NO and NC poles, ¢
$4.00 list per relay. Order by descriptior

To order relays with screw terminals tor
type connectors, add suffix R to catalog
number of relay. No extra charge. Exam
AR420AR.

Ac relays listed in price tables have 120/
110/50 coils designated by suffix letter 2
relays have s 120 volt coif designated by
fix letter S. For other coil voltages, see t:
page 9 and substitute suffix Jetter show:
table for desired voitage for suffix letter:
$ in catalog numbers.
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Instavcrion Learter 15-800-M 020/120/220-1F

Novzuzxa, 1952 . WESTINGHOUSE INDUSTRIAL CONTROL APPARATTS Pacx 1

Type M D-C Magnetic Contactors
" Frames 020, 120 and 220
Two Poles Magnet Closed

INSTRUCTIONS

APPLICATION

“Type M cogtactors are general ose magneti-
cally operated eontattars suitabla for motor-starting

.~ and switching applications.
| ' RATINGS
The contactors have the ratings listed in Fig. 2.
cof;‘p:m M.020-2H M-120-H [M-120-28]M-220-25
Voltage Rating | 600 600 €00 600
' Ratin 4’:"“ . 25 28 30
1 Hour Ampere . :
Rating b 33 33 €7

* The current ratiag of this contactor is less than 25 amperss,
and depends on the blowout coi! rating.

Pig. 1—Rating Teble

The contactors whose type designations tenninate
in “-2H" are alike in ‘every 1?& except their
blowout coils. The Type M-120-H contactor, how-
ever, loys 2 smaller operating coil, and smaller
msﬁﬁ. ccutacts, springs and shunts.

In addition to the contactars listed above, re-
Jated contactors have been bnilt and since retired
as obsolete. They are tabulated in Figure 2 (and
included in Figures 4, § end 6) for the accom-
‘mmodation of their users. ‘ )

&?-r:?‘ M-020-H | M220.L | M.220-HZ

‘5.‘;‘&?: 600 250 800
sHsdert . 50 )
PHordor=| 6 &
Supenseded By | M.02038 | M-320-3K | a-z30-2X

current rating of this contactor is lees than 25 amsperms,

*Th

end Gepends en the blowort Gofl sating,

& This contactor is now the M-220-2H costactor. The des-
. ignation has been changed without any physical alteration
of the contactor. o

Fig. 2=—Ratings of Obsolete Contactors

removed for inspection of the contacts. - ...

Pig. $~Type M.220-2H Front-connectad Contactor
" :

The cperating ?S'ods ars rated for continuous duty
and will operate the contactors at 809 to 110% of
their rated voltage. <

The contactors are insulated for 2 mazimum
potential diffarence of 600 volts among parts.

CONSTRUCTION

The contactors are of unit construction with all
parts assembled on a common frame. The armatuse
h.ingsonakpiﬁcﬁebu:ﬁnz.whichhuanex-
tremely long life reguires little maintenagce.

A strong kickout spring minimizes the -risk of
accidental ciosing of the contactor under conditions

‘of shock or tilt,

.Tu_m:ﬁzlds are h&’f in‘ggce hyg:e blmu;
ole-pieces spring . may be remove
Eygumughmdgecﬁyg;va@ Ap arc hora in
each arc shield relieves the moving contaot of ex-
cessive burning. The arc, which is drawn between
the contacts when the contactor opens, moves out-
ward under the influence of the magnetic blowout
field and transfers from the moving cantact to the
atc hora. A flexible connection which is provided
to malntain the arc horz at the same potential as
the moving contact serves also to prevent loss or
cement of the asc ghield when the Jatter is
~ The moving and stationary contacts -are_faced
with solid silver. The moving contact is hinged‘en
the armature in such a way that sliding or. rubbing

- e
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Type M D-C Mpgnetic Cont-ctors-—l-‘ru;;eé 020, 120 and 220

of the surfaces when the contacts mest is practi-
cally non-existent, & provision essentigl to the long
life of silver contacts.

A plate of non-magnetic steel is secured to the
undersnide of the armature to insure against a stick-
ing closed of the armature due to residual magnetism
(onowia% the interruption of voitage to the oper-
ating coil.

Rear-cannected contuctors are held to the panel
by five mounting studs, four of wkich make pro-
vision for the electrical connections. Front-con-

" nected contactors are provided with prexsure-t
soldesless terminals and are held to the panel by

- three fnounting studs. -

The contactors are suitable for mounting only on
jnsulating panels up to 2 inches thick, and special

- "insulating precautions must be talken if they are to
- be mounted on conducting surfaces.

ELECTRICAL INTERLOCEKS
The contactor will accommodate a total of two
Type L-46 or 1L~47 electrical interlocks, which may
be selected in any combinstion which does not ex-
ceed the maximum allowable quantities listed in
the table in FPig. 4.

| ' Mazimum Allowadls No.
o of Jateriocks o be od
to Type M Coota
Etectrical Interiock Yype M-6302H
sa020.8 | MI10-2H
M-120-H | 519200
M-220-28
6 Nocmall )
146 Nonnﬂ!’yr ﬁd | - 2
147 Normally closed 2 2
delayed
Total oo. of laterlocks of
all the above types that can | 2
£O ONe contartor

Fig. 4—Elsctrica) Intsriock Applicatica Table

The Type 146 electrical interlock is obtainabils
as a normally.o or & normally-closed interlock,
and either com tion can be furnished as a front-
connected or 4 rear<connected assermbly. For more
complete information sefer to Instruction Leaflet
15-829-146-1.

" The & L~47 electrical interlock is a normally-
closed wvailable in both

yed-break interlock s
and reareconnected gsssemblies. It
differs from the L-46 normaliy-closed interiock
in that its contacts separate late rather than uﬁg bi:ex

the closing cycle of the magnet, and it shoul
spplied where such & delayed-break action is
uiced. For all applications the Type

~46 interlock should be used. Par more camplete
information refer to InstructionLeafiet 15-829-147.1.

At

 thearcbox and spring

The stationary contact assambly of either type
interlock is mounted on the molded base of the c
tactor, occupying & space between the arc shie!
The moving arm of the interlock is secured to !
contactor armature by means of s single screw. C.
shonld be taken when installing an interlock to m;
eertain that its moving parts function freely =
thet the contact gaps and overtravels conform
the information given in its instruction leaflet.

The segusnce in which the wvarious switch
operations occur as the contactor magaet closes is
follows: (1) the Type L-46 normally closed int
lock ; (2) the main contacts clase, (3) 1
Type normally-open interlock closes, and
the Type L-47 normally-closed interiock ope
(Note:2 single contactor can accommodate only t
of the-thres varietias of interlocks at one time.)

T MECHANICAL INTERLOCK
A ’.gg M-25 mechacical interlock (Style !
13207 femay be employed to safeguard a pair
contactors against the closing cf one if the othe
already closed. The contactors are mounted &
by side on 6 inch centers, T
INSTALLATION AND MAINTENANCE
Arc Shields—The arc shields and their ar¢c ho:
are essantial to the performance of the contac
and these should glways be in place. The fexil

connections }e from the arc horns shot
always be securely fastened to the moving contac
The arc shiclds may be removed by pulling th
directly forward, allowing the magnetic blowr

' A ¢

pole-pieces (which act as their fixed supports)
guide them in their sliding movement. Ixf replaci
the arc shields care must be taken that the guidi
rocesses in their sides locate themselves prope
on and bzfnypcd ﬁ.unl‘y by the supporting guié
If a pair of guides are ounatobe:mdapart
that they no longer grip the arc box y DEINC

the guides together by sque:
ing them witk the fingers. The arc shiglds should

pushed back as far as they willg:; until they
beld securely against the molded base by the spri
gps.

Armature and Bearing—~The knife-edge beari
requires no maintenance other than the removal
accumulated dirt. Qi] should not be used as
hastens the coliection of dust.

The magnet pole-face is secured to the core *
means of @ bolt having & head that projects forwa
into a hole in the armature.. Care gshould be tak

that the maintain proper .alignment, o
particularly that the bolt. be accurately cc
tersd in armsature hole,

Dirt .should not

aliowed to accumulate. . : .
o) ting Cofl—When -a new ting coil
instalied, the {dentification Jabel should be caamin:
to raake certain that the voliage rating and the o

ztyla numbar are corract for the apphication.
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Type M D-C Mamotlc"Contactou-Framu 020, 120 and 220

Thestepstobefoﬂowodinremovlngthécgcr—
ating coil gre: (o) remove the arc shields by sliding
them forward, (b) loocsen the two balts securing
the armature stop to the underside cf the contactor

frame until the armature stop can be lowered clear

of the two dowael pins which locate it in posiﬁcn.t(gg
contacts and

allow the self-contained assemmbly
uat, (d)t removea the belt

springs to hang by
holding the to the core of the magnet, and
{e) diaconnoc;theeoﬂleadsmdﬂjdetheco&
ward until it is clear of the contactor.
. Contacts—0il or other lubricant should not be
used on the silver contacts. The discoloration which
results from arcirg and from exposura to the atmos-
phere usually is not harmful t©o their s
and consequently no filing or drassing is necessary.
When the cantacts are new they should meet
sufficiently in advarcce of the final sealing of the
armature against the magnet pols-face that a gap of
appreximately 34 inch appears between the under-
side of each moviag contact and the upper

o
its insulating support, as indicated in Fig. 7. Asthe
e arnount of this overtravel dimnin-

contacts wear,
ishes, and when at length it to ¢y inch, the
contacts should be replaced.

A moving costact can be removed for replace-
mant by first disco ing its arc hozn connection
end its mainc shunt and rernoving its contact

i Each of the i contacts is slotted to

spring.
" facilitate rernoval, and it is necessary only to loovsen
the screw until the dowel ing from tke back
¢! the contact is free of the 1 hole {n the
stationary arc horn which as the conmtact

-gupport.

The contact gap Wwhen the contacts
shouldbci—}toﬁ'mch.ushowninl’ig.m
© X, after vew contacts are installed, it is found

that the overtravel and contact gap do not confarm

to the 3 Liven: first bend the moving

contact straps to secure the ovestravel; then
measurs the eontact gap if necessary, bend the
armature 3top 0 secure the propar gap.

The contact pressures whan the contacts are new

new

To measure the final contact pressure, close tt

contactor mechanically and by means of a spric
scale hooked to & locp of fine wire measure the for
necessary to separate the contacts. :
* I, after new contacts are installed, the pressun
are not correct, it may be necessary :
contact spring or to adjust the contact overtrav:
in the manner described previously., .

Fallare of the magnet to close the contactor s
result from an open.circuited operaﬁni’coﬂ, Irom
cireuit condition in whick the voltage is excessivel
low or from the of friction between thb
parts. Failure the contactor to open may b
caused by friction or by defective kiekout springs.

OPERATING COILS
The mere commonly used operating coils ar
listed in the tabls in Fig. 6. .

-~ - Type M Contaetor Colls
: 5 120-26
M-020-H ﬁ.’zo.l‘
Coll Volta M-120-H M-220-H
» 2M-220-2¥H
Style Mo. Styie No.
118 1280407 - 3280378
230 1280403 - 3289376
250 560D%45018 . 30B42630G17
350 . 1389377 1289377

¢ Contactors ghown in light facs ars obeolete. .
PFig. 6—8ryle Numbsrs of Commonly Used Openting Coil:

. T
32

=

should be as indicated in the tabls in Fig. 5.
' Contast Pressure o Oubces
- » ’—W &“ v‘ d M- -
;‘ano:mauxzw dto? P13 rg A -ytmae,; Type M-320-2H Con
w020 «120-2H

NETIOL and MATOH 69 11t 18 RENEWAL PARTS
M-220-28H ‘ Renewsl parts may be obtainsd from the nearest
Weatinghouse Sales ce. DBe sure to describe the
Jete até

‘connmn:honlaﬁthttmmohd?u
Pig. $~Tabla of Contact Pressures

part or parts required and give complete aamepl
reading on the contactor for positive identification. .

Wn'tlngh;mu Elo.ctric Corporation

i US.A. (N 243

-

Bu!l,h 8, New York

»x TOTRL PRGE.B7 %



JAF-CALC-02610 Rev2

MAR-22-1993

Appendix 8

14:45 FROM  GE CONTROL ENGINEERING

CR123C.FK.LSIZE1,2,3,4 HEATBR RESISTANCE

HEATER P/N

CR123C0.54A
CR123C0.60A
CR123C0.66A
CR123C0.71A
CR123C0.78A
CR123C0.87A
CR123C0.97A
CR123C1.05A
CR123C1.18A
CRI123C1.31A
CR123C1.48A
CR123C1.63A
CR123C1.84A
CR128C1.96A
CR123C2.20A

CR123F23.3B
CR123F24.3B
CR123F27.0B
CR123F30.0B
CR123F32.7B
CR123F35.7B
CR123F39.5B
CR123F43.0B

CR123K1.23A
CRI23K1.35A
CRI23K1.50A
CR123K1.65A
CR123K1.82A

CR123K2.00A -

CRI123K2.22A

CRI123K2.49A
CR123K2.77A

CRI123K3.01A

- CR123K3.29A

CR123K3.62A

- CRI23K3.98A

CR123K4.38A

‘CRI123L1.74A

CR123L1.93A
CRI123L2.11A
CR123L2.32A
CRI123L2.55A
CRI123L2.82A
CR123L3.10A
CR123L3.43A
CR123L3.80A
CR123L4.20A
CR12314.63A
CR123L5.10A

‘MAR 23 93

OHMS

10.7
9.16
7.4

6.1

5.15
4.12
285
2.36
1.97
1.77
1.34
i1

915
759
.626

.0083
.0078635
.00638
.00589
.004865

055

HEATER P/N

CR123C2.39A
CR123C2.68A
CR123C3.01A
CR123C3.26A
CR123C3.56A
CR123C3.79A
CR123C4.19A
CR123C4.66A
CR123C5.26A

CR123C5.92A -

CR123C6.30A
CR123C6.95A
CR123C7.78A
CRI23C8.67A
CRI123C9.55A

CRI123F48.7B

" CR123F56.7B

CRI123F61.4B
CR123F65.8B
CR123F71.9B
CRI123F77.2B
CR123F84.8B
CR123F91.4B

CR123K4.79A
CR123K5.27A
CR123KS5.82A
CRI23K6.42A
CRI123K7.13A
CRI123K7.91A
CRI23K8.75A

CR123K9.63A
CR123K10.5B

CR123K11.4B
CR123K12.5B
CR123K13.6B
CR123K14.8B

CRI123L5.61A
CR123L6.18A
CR123L6.80A
CR123L7.50A
CR123L8.25A
CRI123LS.10A
CR123L10.0B
CR123L11.1B
CR123L12.2B
CR123L13.5B
CR123L14.7B
CR123L16.5B

12:06 GE NSC CHARLOTTE
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800-286-5141

HEATER P/N

CR123C10.4B
CR123C11.3B
CR123C12.5B
CR123C13.7B
CR123C15.1B
CR123C16.3B
CR123C18.0B
CR123C19.8B
CR123C21.4B
CR123C22.8B
CR123C25.0B
CR123C27.3B
CR123C30.3B
CR123C33.0B

CRI123F104C
CRI123F114C
CRI123F118C

- CRI123F133C

CR123F149C
CRI123F161C
CRI123F174C

CR123K16.3B
CR123K17.8B
CR123K19.4B
CR123K21.3B
CR123K23.6B
CR123K26.0B

CR123K28.8B

CR123K32.0B
CR123K35.2B

CR123K38.7B
CR123K42.5B
CR123K46.8b
CR123K51.5B

CR123L18.1B
CR123L19.9B
CR123L22.0B
CR123L24.1B
CR123L26.5B
CR123L29.3B
CR123L32.2B

CR123L35.2B

CR123L35.0B

'CR123L42.6B

CR1231L46.4B

© CRI23L52.0B

P.02

3722/9:

OHMS

.02
0175
015
0141
0122
0106
.0086
00734
.0062
0057
00485
00436
.00427
00336

.000549
.000821
.00074
.000554
.00494
.00043
000376

013
.00887
.00815
.0072

.005
00445
.00302
00248
00234
.0023
.00205
.00185
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TA-25-1957 15:54 ALLEN-BRADLEY CD. 31S 483 s882  P.@
' { 3 L 3 S B | ) { o $ 7 | s
- s Tyee “x
A HEATER CLEMENT RESISTANCE VALUC TANES
RESISTANCE (Ovoes

4 o e omme—
T X-42901 35.7. 39.5 az.2

. . NNIX 40033-001-01 31.2 33.8 3s5.8
_ -3 X~42%02 36.0 28.0 30.0

| w2 $0033-001-02 21.8 338 2.1

5 w2 x-42903 188 { 19.c 10.9
wex __%00311-001-0% a? _16.8 16.9

¢ " Xe22904 12.3 131.0 13.8
wix 40n13-001-04 9.9 10,7 1.8

- "1 x-22905 3.4 9.00 9.0
NZX . 40033-002-01 7.00 7.59 8.03

o u2 X-42906 $.91 6.3¢ $.79

- w3x 40013200203 .83 5.20 5.56

n3 -42907° 3.9% ¥, 25 (9 {1

- nAX $0035-002-03 3.2% 3.46 ~31.69

" x-42908 2.62 . 2.82 3.02

t us 2-42909 2.8 w934 z.87
u6 x-429:3 .22 I .50 2.03
uy Xeh29VL 1.48 1.584 1.65

~ u$ X=42912 5.6 - t.295 8.3
=) X-31913 0.5V 108 1.92

f "o K-A2914 ©.%0 0.86 2.92
ney 2-42918 0-65 e.70 2.75

x-4391¢ 9.54 0.s8 Q.83

Post-lt* Fax Note

7671 [ov o O5 [fefe® 3

Yo Giex Latros |

From 75‘/'/ .
Co. 4- N .

CoJ/Oept.
Prone ¢ Phone &
-E“ ) Fax #
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JU-25-1997 15:S5 ALLEN-BRADLEY CO. 315 463 Sg82  P.@2
3 4 . ' s 1 7 | ¢
TYPE ' )
A NEATER ELEMENT RESISTANCT VALUE TAMLES
——ET T rcncrnte L RESISTANCE O]
- —;&&g m"’?‘:‘:: ﬂ;f;:‘ﬂ NOM I NAL %n ’:
(13 ) x-42917 c.3n 0.40 0.438
. 31 X-42933 0.321 0.345 0. 369
uis X-42919 0.270 0.290 ©.310
A 1-42320 0.123 0.240 0.281
- 1)) X-a2%70 0.156 0.200 0.214
Y Io42922 . 0.15$ 0.167 0.17%
c 1) X-43923 0.130 0.140 Q.150
u20 , . X=42924 _ 0.110 6.118 - 0.326
A ) X-42925 . 0.095 0.102 8-109
| N2 X~42926 ~0.079 0.085 0.09¢
%23 x-42929 0. 00b 0.071 0.07¢
° nzé ' T-12928 0.056 0.060 0.06%
X us 2-42929 0.047 ' 0.061 0.055
-t n26 X-42930 0.0400 0.043 0.046
"7 3-42931 .03 0.036 L 0.039
¢ ws x-42932 8.0200 0.030 0.032
n29 . : 1-42933 0.0234 0.0250 0.0267
u30 X-42934 _ 0.019% 0.0210 0.522%
] N3} _ X-4193% ©.0163 6.0175 0.0187
a2 . 2-42936 ] s.01M 0.0152 0.0166
’ 533 » x-42937 0.0123 - O.m; 0.016t
nys i =499 0.0101 . 0.0109 0.01V7
- 3% . . x-42939 0.0087 0, 0094 | 0.0101 :

: - Wi

—
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- JUL-25-1997 15:56 ALLEN-BRADLEY CO. | 315 463 5882 P.03
1 | 3 4 ] ¢ ? ¢
' B YPE
A MEATER ELEMENT RISISTANCE SALUE TARTS
O INEERING <
CATALOS BEELILIL L —
- 2 PAIT mrdiER (-3) NOMINAL ‘ ;,gzl -
2% 142940 0.007% 0,0080 0.008§
‘ "3 st _—3:13,“ 0.0066 0.0071 .97
- N33 1-A1942 0.005% 0.00$9 0.0043
- n3 "ri.t ) g-13027 . 0.0048 © 0.0082 0.0086
- NN T -g-13026 0.004) 0.00%b T D.9087 P
S T ey 0.0 X =
_ . 0.0039 0.5041
oy £-1305 0.6 | 4 ga270 T
{7 TR ~ ¥
= | ) — 0.0022¢ i
MY . §-13033 - 0.0017% 0.00190 0.90203
° . .
~130381 0.00133 0.291A7
1 o . £-13%03 %LM
[ }4] 1-283562 0.0008? 0.0009% 0.0010¢
:; 1-263564 0.00062 0.00067 0.00072
t % _ ‘X-262563 0.000437 0,00470 0.000%02
N3 X-262566 0.000347 0.000395 0.000822
ue v X-262567 0.000307 0. 000130 0.000388 -
: un? 2-262568 0.000251 o_‘ooozm 0.0002%0
e -+ 1-362569 0.000209 0.000225 0.000281
4 T . E-262570 0.000178 | ¢ 000192 0.00020§
nho . : ' E-20287% © 0.000150 0.0001¢ 9.0001)3 |
“ugt -5 0.00012¢ 0.000‘ 35 6.000144 k-
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37 Coats Street
Wellgville, NY, 14895
Phone 716-596-3631

Receiving Fax No. 315-349-6573
Ph. No. 315-349-6%64

To: BobASandy
Conmpany: NYP
Site: Fitzpatrick

Appendix 8

DRESSER -
STEAM TURBIRE Dm%ﬁ
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2350V- |02

FAX No. 716-59%6-3753
Date: 9/22/97

Page 1 of | 1

From:Ed Grandus
Nuclear Prl;guct Engineer

. Copy:R. Kling

SUBJECT: Skinner Valve model L2 I:B 5150 p/n 8S0086A06
TEXT: The current Skinner model number for this valve is

73212BN52NOONOC111C6. This

model was Seismically and

Environmentally qualified to IEEE 323-1974 and 344-1987 to_the

same requirements as

the original model. It was functionally

tested under degraded voltage of 96 VDC.

6VIST 6. 22 190  100-d 165-L 089-d

pes

-

- Q0Nd QHUANULS ¥-d | 69££9659TL
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JAMES A. FTIZPATRICK NUCLEAR POWER PLANT oL
COMPONENT DATA SHEET

! ’ Sheet No. 1ot}
ro o- N‘o. ____
FOXBORO NUCLEAR SPRC 200 MULTINEST POWER SUPPLY

Furnishod By: Foxboro Company Date: 3/15/93
Quantity ' Threo (3)

Mazk or Rem No. 16-1 P/S-200A, 16-1 P/5-2008B, 16-1 P/5-200
Suvhubmigﬁon Suppression Pool Temp. Mon. Sys. Power Supply
QA Cutegory I (Safety-Related) ’
Location (Panel, Rack) 27 MAP (Relsy Room)
NMMSWCB : , mv“a.zs)!,hwmi
Alternate Source (Nominal) , 125V dc (Battery Back-up) (104-140V d¢)
o ,- TR
Alsrm Ontputs | _ Loss of ac Power, Modale Palhie
Base Model No., N-2ARPS05-A6+BB4
Qualification Code n CS-N/SRC
Documnentation Quatification Reports QOAAADS, QOAAADS,

4 QOAAA37 and Certificate of Conformance with
documents Hsted-below. Documentation of the
shelf life of the assembly and its component parts.

Delivery Time (in Weeks) ARO

Remarios: mMmimmmwmmhmmnmmwz
for floor response spectra.

‘The requirexnents of 10CFR21, 10CFR50.49, 10CFRS) Appeadices A & B, ANST
N452.2.1978, IEEE 323-1983, IEER 344-1987, IEEE 3811977, IEEE 420-1982 IEEE
6271960 and IEEE $44-1986 are applicable to this equipmeat,

To be installed by Mod. No. F1-89-158.
Prepared Reviewed Approved . ,
By By By
SinMande. | Do b | BC Al
) Gle o/c /e 3/i2fr

eer g2 d ' CSTH ND W0D LA3FTIIO WEES::EB8 E6. 2T a9W
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., Henz -
‘the %llowinj is the VC’SU.GE o&
\ALCMOJ’\ ¢ dc’sw% [ SVLYPTE %a &chu.

71-BCB-2A =dnl - No Mame'hag Visable
- Dot Informahon &
Breaker soTHED 1 24100

Re&sw‘ura ® £ TCqp33-AID IO 20. 2
@ otler resisky o 'h.lj .,
'Re\cujs T D :L:ca&;m B8B83 = /0A

@ Ic 28208100 - BB3T (0A
Oar)rhfui' ® xrC 2%00- 950{48250, - 100A
, mnsh-)- be 8
. - @ ICagon- /L2IAM3H 1004
S Heaterzs J& CRIQIFT.98
O.L.)?ela.d. Colont Ao d ,awu. diee o
, | LM AuNng vp tha iole
2 Lopokedl &Jclﬂq)am:b)e<caaséoa7>
) ¥ S ‘
7 -BCB - 2A- DO -~ Mo, Nand +ag. Vqaeble
Or ol e § MOj- rk. /&s DD2I3RLZEY POYE
:Qelay:igkb'z €a. ITC2800-A561ABA3C 100 A

--

Condrrcke 7)® I CRE20AIVO- BB 3 K /6 A
TCA%00O -~ Ib;zif-)M3++ /100 A
Res,shms O TC9033 -C28d2 .42 N e
® rc9i33- ‘“/7(aC5/lJGNQ .___Jlu‘;‘;av:ped

Heatet s CRIQ3FES. 86
oL Rclctyf CRJQL/.éo;&?
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&
71 BB -28-0C D
labet D™
' Sernol ¥- 27dX04Y)Mo2 - CO
Arvpsfd.0. — 15 HP
- a5 vbde o
Size - 3 Type-RVNR
Cy- Dde |
Dia qam® — 1BT7B3DID
Sh.9 -
Preoker: V\T0o0A | - | npep T :
Resistnes ! © - C4dBaio 700 eggggpmf:#“ir’rlgé
Qesf.skv : © *TCcao33—- B-I.Daov | K0 N_
Relaﬁi @ZCQRQOAJDD—BBSJ' A

& TCAFOO-ASaI ABRRRC 10043
Cotd @® Te arac, 00— RB3S /0A

3

ZC 2§00 - 1L2IAM 3H - 100A

Heatewe: CRIZDF 7198
OL Relewy Creiad Eoa ™7

;5[%
nowe Ly

'//uu"’) ':L:wg._& Fi, D
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‘tz-m%; JEDGDIZ. 5D KPD-I3 ESK-1VBT
93-ARIB-IEDEDIZ (LRSS ESAT,IROYRC
93-74-1EDEDI2 SAD  KPD-13 ESK-1RD
o CLASS 85p1,125YDLE |
B-ISX-EDEINZ &E 1ZHFAISIAZH ESK-11IBR
93-K1-1IEDEDIZ GE CRIBUASTAR ESK-NRG
N COL~ 2TDIRE L6+
ChiL~ 27DI2IP G
ﬂS-TER—lEDGD\‘Z. 950D KPD-13 ESK-1RO
| CLRSS 8541, 136¥YDE -
12-TD6-IEDGDI2 ek EIp2¥Dpez  ESK-NERQ
COL- RRI7p3A \
93-TD7T-AEDGDIZ  AGR ETRVZYDEBL | geK- HBQ
EOIL-BEI74BP -
A3-K4-- EDGDIL D KPD-13 ESK-1
| c%ﬁss 2501, 130VDE SRIBR
A%-FFR-1EDEDIZ  GE CR281 ESX- 11‘5(.?
CONL-22ZDN\3IB 5441
A3VSR-IEDGDIZ  30.1 KPDAIR ESR—H'&Q
| . 8501, V3BVDE
93-K3-EDGDIZ  &aE (RZBNAIBIAN ESK-1VBR
: COIL- 1ZD1AS GGt
COIL~ T2DI121PGA
3-TDS-EDEGDIZ  A&n E7Dvvepe2. ESK-1IBR
LOIL-RBAIPAN
T3-K2-1EDGINZ  GE CRIPSKESPBLA ESK-11RR

COL-18D21G 26
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-

GE CRZEN

43-ESR4f-TEDEDIL
. - LOIL~Z22D DG oM

TH-ESRAG-EDGDIZ  4E cr281

COL-22D13546 641

1D -ESRAHD-1EDEDIZ GE CR281
COIL- 22 DIZE6ELSH)
q3%C2-IEDGDIL 6E CR\PSKOOATLA
| LOIL-1SD21626
93-SDR-1EDGDIZ  GE CRZ81

COWL-22DIRB AL

93-SDRC-IEDGINZ. 6D KPD-12

| , CLASS 8501, 13¢vDe

93-32X1- 1IEDEDI2 |

AO-4HX1-IEDEDIL

A>WA-EDEM. .

ﬁs-mxg-mmz‘ " RGA ETOI1ZTDRO2

coiL- 5331;63'1'1

W-2X1-EDEML. SO XPD-12

CLASS 8501 ,\AQ VDL

RGR EIBLTPKAAL

A3-TD1 1EDEDI2
: ColL— 88R70429

2-6Z-EDADIZ RER EIM2PC
L REAS ¢
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ESK-1BR

ESY-U1BR

ESK-1TER
ESK-IARS

ESK-11RS

ESK- NBS

ESK-11BS
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942-740- 1EDGRAD

 QRTRRXI-IEDERI3

| AZTERX2-EDEB1R

TDEM-IEDAEI
93TDBX-EDGRIR
TIFTSI- DGR3
93FTST-IEDGRA3
AIVSRX1EDGRI3

TAVSRXL-1EDGRR

I3GFRADERIZ

ATDAM-EDGBID

ATDUR-IEDERIR

ASFTSIA-IEDGRID

 93FTS2A-IEDERVR

-y
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e

Gt CR1BW
COIL~-27TDNIBGEA

D KPD-13
CLASS E5p1, 13pYIL

ASR EIPUPLAOL
COIL- 88370457

“S4.D K¥D-13
(LRSS BSG\, 123PVDL

-

RGRA EIDI4P
COIL-8B

GE CR2811
ColL-2TD1A5 664

85D KPD-A

CLRSS 35917 13¢¥YDC

ESK-11BP

LS .
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C 0 VvV E R | ‘ FAX

S H E E T

To: Alex Barton/LLF. Fitzpatrick
Fax #: 1-318-349-6981 )
Subject: ESSB Information

Date: . April 29,1997

Pages: 3, Including this cover sheet.
COMMENTS:

1 have enclosed the printed information 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.

From the desk of...

, . Angeline Bazemers
Sales Correspondent/RGA Coordinator
Synctwo-Start Products, Inc.

€250 W. Howard Street

Nlles, IL 60714

847-667-7730
Fax: 847.967-7832 -
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_‘,---’ --..,.-

Sgnnhmr-suu't Y
_. tzsooucrs ll\.l'CE

\ Elebtronié Speed Switches

ESSB

The model ESSB Electronic Speed
Switch has many years of proven
setvice. It Is engineered to provide a
wlde varlety of features and optlons
Including up to four switch polnts,
adjustable reset, a selection of voltage
nputs and tachometar output.

Features/Options

« Adjustable Switch Points

¢ Sealed NEMA 4 Enclosure

» Transient and Reverse Poldrity Protection

o Precise Repetitive Speed Switch Points

= Automatic, Manual or Hemota Manual Reset

’ ALA3S PILED MOIXD COVER
« Power Loss Protection OUST AND MOISTURE COVER

AN,
* L.C. Output for Model 30 Tach (1. ma ) — U ln
W

* 840 VDC; 64 VDC; 100-140 VDC; or 100- o
130 VAC Powar i
. - 40

« Broken Signa! Lead Protection N
* Stenderd or Reverse Reley Logic

¢ Lockwlire Seal

B Yibration lsolation KT

o Conduit Cover

prmed in the USA a © 1004 Synrheo-$tart Products, Ino. L SAL 023 Rov A 0/04 6M
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X Eleci_fcnic Speed Swilches

ESSB
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Specifications
Electricat
« Power Input.- = 7?‘)(4’1”[ s [9-A0
840 VDC
64 VNt
100140 VDC'
.100-130VAC -
¢ Roverse Paolarity Protection
1000 VDC .
* Maximum Current 12 Voit . 24 Volt
{2 <h.840 VDC)
Operating 200 ma 220 ms
Standby EO ma 60 ma
* Signal Input
Minlmum— 1.2 VRMS
impedance-=2K OHMS
¢ Relay Contact Ratings
200 ma 220 ma
50ma 60ma
Resistive Loag—0.1 10 10 amps 28 VOC
inguctive Load— 0.1 1u 8 amps 28 VOC
* Overspeed Royponse Time
100 Milliseconds Typical
* Setpoint Reset , :
Automatic—80% to 90% of Setpoint
Adjustablo—{Variable Automatic)
50% to 68% of Setpoint
* Satpoint Stablllty
0.8% over voltage range ang L.01% per °F Typical

Synchro-Stert Products Europe

Mechanical

* Operating Temperature

—40°C 1o +85°C (—40°F to +185°F)

. Vibration

4g's 9 to 200 iz

~* Shock

4 Foot Drop Test
* Case : _

NEMA 4 High Impact Molded Enclosura
s Welght -

45, 2kg)

i Ordering tnformation

ESSB
2.Compicto the following modol descriptions.
ESSBXXXX
l_l.. € Conduit Cover Option
% Tochomceter Modet 30
Option
A Automatic Rexat
M Manug! Reset on One
Switeh Point _
R Ramote Manua! Reset
1, 2, 3 or 4 Swikth Poims
— Switeh Modat .
e [lectronic Speed Ewitoh
2.Give power supply voftage
2.For each switch point specify Rat and reset
frequency:
{1 ) Hertz ana mncredsing or cecreasing:
epood direction.
{2) Stamdard or reverss relay logic
{See Page 5).
(3) Optional spacial reset difforentiat
agjustment.
(4) Optional hrokan signal lead protection.
4.0ptiong! tachometer (Medc! 30).
{1 ) Specity scale ana rated speed.
§.Accossorles:
Curxlult Cover,

Vibration lgolatér. -

Syncniro-Start Protucts, Ing.  Sutsidiary uf Kiwwies Electrionics, kc.
6250 West Nowarg Street, Niies, Il 60714 USA  Telephone: JuB/Yo(-r (30 FAX: 708/96T-7832

Limned
71 Victoria Roars Furrgass HilI Wast Sussex RHISV GLP. England  Telephone: (44) 01444872838 FAX: {48) 01444.239225
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JES-23-2000(FRT)  13:18  SYNCHRO START (FAK)347 907 1492 P.00L/(

Post-It* Fax Note 7671 [oxe [paghs™

T ALEX Br=nry [Fom C.ET M E
Co./Dept. Ca.

P"°""'5/> 3¢5 L6232 |9 G5 ¢~/ s5
Fan ¥ Fux 3

. smmes - m——e ms . o —- . .. Cewer e o

&7 e _
/ ésszs 2 13\&-__\/ DCL:/_,(_,gs/_“._m-_--.
AERD U EeT .3 N _POWIENR .
N 3’/&_-34/- GG AR e

a2 ««rsr? T o _corrEn T c:ms'um“ﬁ‘w@
IS VD C . RELAYS wER EIZED + . DE-E~VCTEIZED

o o P « G .. v e e M Leaitte mace . eme «— . . - - X

- PO RN LY T - A  ccem e e nmmmeey -

DEWEREGIZED, | _ ———. [:—wma.'/ 2:—:~ —_— .
' ' rerny | 2 rReznvs | 3 N?z-ﬁ\/sL'.« m::-a/J o

Synchro-Siart Pmducls Inc, }-‘- o
€250 West Howare Sirget
Nius, Hlincig 60714-3433

'----Q e,

iy .:3"’
o
2T,

. Coritrol & Bensor Technoiagy usa — i .
" Caclie. Mahoney . r - wf v ——— e eea : -
847, & .
i A Y A
cecil.mghonoy@sepl.com . sspl.com - —T
=t S o R ot

o~ - - o . J,.--_ T e ¢ b e b e

N OTLE ! 7. o a5z __cw.*sznwﬁ)’(RELﬂYs D -lewsz g
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e TIPIE_CURREAS T I L REASES (3. =% 10
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N 4| Aacs. rmuna.. 0. 6 .mE — _

- —
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A TTRICHAIENT T&  MAGH -ORSHE
JAMES A. FITZPATRICK NUCLEAR POWER PLANT :
' Rogumentation of ZTelephone Discussion TaF-CALE- ELEC
pare: 2/76/02 rrue: /5.30 | MODIFICATION No.: 026098 02610
SUBJECT: __ 177 Al S Jwi L I3ESS -

REFPERENCES: - ~1B8C . ESK-11RH o -1{BS

| NAME ORGANIZATION
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JAMES R. FITZPATRICK NUCLEAR POWER PLANT
Documentation of Telephone Discussion
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PROCUREMENT DOCUMENT TECHNICAL REVIEW SUMMARY Page 1 of 5

PART 1 - PROCUREMENT REQUIREMENTS

Review No. PE-01-019

Revision No. . 1

Material Requisition (DTO) or Purchase Order No.:  N/A

Material Number 14525 ' QA Category: 1

Upgrade from Inventory: Current Material No. N/A P.O. No. N/A
New Material No. N/A |

Stock No.(s) 14525

‘Complete Material Description:— POWER SUPPLY, INPUT: 120 — 330 VDC, OUTPUT: 48VDC,

158.4 WATTS, -10 DEGCTO + 60 DEGC , LAMBDA P/N JWS — 150 — 48/A. QUALIFIED 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
HAKEN IN MO G ‘A’ (STANDARD MO G) USING MO G BRACKET

- (L-DIN100/150) AND 12 INCH LONG DIiN RAIL (SPC 10578). UNDERVOIL TAGE TESTING AT

85 ATFULL LOAD IS RE s TO PROVIDE: QUALIFIED 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 SUFPPLY). MOUNTING
HBARDWARE 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.

A .
End Use Component ID No.  13TU-3-12 AND 23TU -3-12, 93F/S-A THRU D

Environmental Qualification Requirements Apply (10CFR50.49, Reference AP-16.04)
Harsh Environment _ YES/NO

Seismic Design Requirements Apply | , YES/NO

PPLICABLE SP ONS AND DESIGN REQUIREMENTS

JAF Plant Specification (AP, APO, JAF Procurcment Specification, etc.):
N/A

Modification No. (if applicable): JE-01-013, JE-00-115 (REV. 1)

Controlled Plant Design Drawing (include revision): 1.61 SERIES & 1.61 SERIES

Controlled Technical Manual (include revision): L045-0144 REV. 0 (L09) & L045-142 REV.2

Request for Engineering Services Submitted: WR/PID No. YES/NA

AP-15.03

Rev.

No. _2

PREPARATION AND REVIEW OF o ATTACHMENT 1
. PROCUREMENT DOCUMENTS* Page _49 of _70
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT
-]
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT
[ ] [ ] e S830C
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Title:
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Distribution:
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Barton, Alex
-, From: Brad Abernathy [Brad.Abernathy@kmtc.com]
" Yent: Tuesday, June 27, 2000 1:38 P
~rd0} Alex.Barton@nypa.gov
Subject: Re: FLASH
Mr. Barton,

| apologize for the delay in getting this response to you.

| have researched the original file (Bruce GM Diesel A-840) and files for similar machines and have been unable to locat
information relating to minimum field fiashing voltage.

- We canstate with assurance that your machine will satisfactorily operate with a field flashing voltage as low as 80 VDC.
This is the lower battery voltage range for which all EP machines provided by us were designed to operate.

| regret that | am unable to provided to you a specific number representing the minimum field fiashing voltage. |
Sincerely, ‘
J. B. Abemathy
>>> "Barton, Alex" <Alex Barton@nypa.gov> 06/23/00 01:35PM >>>
~ For Sync Generator L-10823 | need a minimum Flushing Voltage
) Thanks '
-~ Alex Barton

JAF
315-349-6622

-—
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JAF-CALC-02610 Rev 2 Appendix 8
Page 1 of ]

NTE Cross Reference

NTE Semiconductor Cross Reference

Manufacturer Part No. IN3296
NTE Part No. NTE6162
Data Sheets (RN e

Manufacturer Notes:
Date Updated: 12/12/20601

i

-
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ELECTRONICS. INC.

44!-‘ 'ARRAND STREET
LOOMFIELD, NJ 07003
(973)748-5089
NTE6154t hru NTE6165
smcon Industrial Rectifier,1 50A mp,
General Purpose
:

The NTE6154 through NTE6165 power rectifiers are stud mounted DO8 type patKages. Because
the silicon junction is carefully fitted within a glass—to-metal hermelically sealed case, reliableo pera-
tion is assured even with extreme humidity and under other severe environmental conditions.

- These povirer rectifiers are ideal for a broad range of commercial uses including power supplnés ultra-
sonic systems, inverters, welders, emergency generators, batterych argers, DCmo tors,a nd motor
controls.

Features:

e Standard DO8 Type Package

" e Availabe in Standard (Cathode to Case) and Reverse (Anode tu Case) Polarity
e. Recommended Stud Mounting Torque: 120in. Ibs. Lubricated.

E!gctdsnLBaﬂngsi

Peak Reverse Voltage, Pry
NTEG154, NTEB155" ... oottt ittt ieiterenncncsscsacccacccnaannsns 400V
NTEB166, NTEBTIS7" . . .. iiiiiiiiiiiineeierereeteerennnnnsascsonannnnes 600V
NTEB188, NTEGT50" ... iiiiiiiiiiiiiietirereceetenecssscascasassasnanenes 1000V
NTEB162, NTEG163" .....cciiiiiriiiiieciaieeiratocerennrencesanns Sa¥. .. v, 1400V
NTE6164, NTE6165" ........covivvieennnnnnn v eeteereneccecactennnnnnanaan .. 1600V
Maximum ForwardCu mrent SinglePha se Ha!f Wave (Te =+1 25°C), Ip ...... reereereanan 150A
Maximum Surge Current, SINGIe CYCIE, IEGM « -« . vveeereenrerreersesreeensrsnsrneenans 2100A
Maximum Forward Voltage Drop (Te=+ 25°C, Ig=200A), VF .. cevveivenennrnnnnnnennnns 1.1V
Maximum Reverse Current (FCA@ +150°C), IR . cciviriiinniiiiinerecrreneennnnnss ee.. SMA
Maximum! 2t for Fusing (lessthan8 ms) ....... S 18200Azsec
Reverse PowerforBulk Avallable .........c.cooeiiiiiiiiiiiiiniiiirenisneenannnns 1.0Joules
Storage Temperature Range, Tetg -«..ccvevvreecereriennreennnn. eeesescnsns =65° to +200°C
OperatingT emperature Range, Topr «...cocvveieieiiiniiiiiiiiiirnrnnenen.. -65° to +190°C

Maximum Thermal Impedance (Junction-to-Case) ........ feeectetssantnnenaas 0.35°CMWMa x

* Indicates Anode to Case polarity
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July 29, 1997
 PMQ97-010

To: Tom Anderson, NYPA Senior Electrical Design Engi.ﬁeer
From: Paul Quinn, GE Site Services Manag;m'

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 this 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 requests....

Both GE-NE and GE-PS advise that as a general “rule of thumb” for all motors the Maximum
Inrush Current is five (§) times the Rated Full Load Current on the motor’s nameplate. Typically
there is no “Rated Inrush Current” or Maximum [nrush Current determined by either design or
testing for any GE motors.

As the Inrush Current of a speciﬁc motor is not only effected by thc 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 Tallents of Maintenance). GE-NE agrees that testing of the specific motors is the most
appropriate way to determine the unique Inrush Current for the FitzPatrick operating conditions.

Cc: T.Savory, A. Banon,’,ﬁajos

—
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9 Facsimile Message Pg Lot g
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2-1-99 —

31\0 'm/acp—%
S Hp - 3o gPm ., 185 \oIS
me Ames. 5% 7_@1\10__‘2%\):_\57 .
ELD Bmes 133" FLD ovmS 257C GCS.L
NSy TASs . B DUT"I oY~
. MAax AMOISIT :z‘:o_" —

PR, SUP, CODE — _1_>_;-_] =
TYPE CoRS BN, .
eNdlowers . TeEFC -

INSTR  GEH 22ou- g —
WYoD . SCcpRECEIOTO

SR . eG-1-1057  (3IP-TR)
 SER. Btz 1-978 (31P-78)

31P-7A & 31P-7B Walkdown Data

)

o8 1, Electric Motor Data Sheet

System/Component Nos 31 P- 78 GAs o
Equipment Description: “B"™ RX FEED PUMP TURBINE EMERG DIL PUMP ., '
Building: TB . Elevation: 256-@. Column: 18.7 . Line: 2 .

Manufacturer: GENERAL ELECTRIC . Model No. CD 256 AY .

Serial No. 5 CD 256 E 1050 . ,
Horsepower: 7.5 . Service Factor: . Time Rating/Duty: .
Voltage: 125 » Phasest . Cycles: - RPM: 3500 .

Full Load Amps: 58 » Locked Rotor Amps ..

Frame: 256A » Type: . Code: . :

Insulation Class: B . Enclosure: TEFC.

Max. Ambient Temps 40 . Max. Temp. Rise: .

Drive End Bearing: . Opp Drive End Bearing: } .
Remarks:

Verified by: Jim Kile - ‘Verified on: ©9/11/88S.

Revision No: .

- C e
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) ‘ SYSTEM/COMPONENT: - )
“OR REFERENCE ONLY aeszes
! ELECTRIC MOTOR DATA
COMPONENT NUMBER COMPONENT NAME'
- ) "I» Le Lod &"‘z ZZgé‘“ En o/ 2
ANUFACTORER MCC MGC LOCATION COMP. LOCATION EK 7 [SE FE
G £ fCBLE B AL chpro Sonlrt 202” £r 8 LuB lsop \ory
P TYPE BREAKER SIZE STARTER SIZE STARTER MODEL NO. MOTOR MODEL NO.
Y73 70
Zs Y DLSCAY. (08 __AnL CP25C AY
VOLTAGE PHASE SERIAL NUMBER DESIGN CODE HERTZ _ |SERVICE FACTOR
125 v 2L E@‘J‘jf4‘ B . Gen
[ErMawes FIELD AMPS BUTY FRAME AMPS (FULL LOAD) _|RPM TEMPERATURE RISE
L _s7 1357 Cont" 564 LT oo "¢
lINSULATION CLASS ___JOVERLOAD RELAY NO. HEATER NO. HEATER AMPS
B CRIZYH-EOZ™T R3FILTB ¢LL
DRIVE END BEARING STOCK NO. LOCATION
SPPOSTTE END BEARING - STOCKNO. LOCATION
-
—— T . -
REMARKS: j . )
l : 8«:2 zzoglr/ - Fivée/ S al  gf ¢ = ﬁ_‘ L > ¢ YAV )
DATE . JWRED # BRIEF DESCRIPTION OF JOB WRED &, |BRIEF DESCRIPTION OF JOB

Lssres loseoz oo
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?;ﬂa:%--_..,_ - ...._,--_K_Lkaﬂﬁ__,._._.____..m_ .
_Hp_ 2C  RpmM 18D ynys 2T

e e -

" ARM konps léﬁ b:!.Q’QA[Q. swm- B
FLo gamps_ 311 x__.ﬂa»_agms @C.. A9,
INSUL SeassS B Duulcmn MK e o
PRSP CWE  pe . NOo, »zo?ézA-ea‘sl o |
"T/fg,ﬁ___ﬂ_ééﬁi,__ L 7eFt
INSTR__GEeHR30Y

Mo SED36cE73S R
<SR LG-1-93e

94P-2(M) Walkdown Data

A
s
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| coMp. ¥ P2
ELECTRIC MOTOR DATA
COMP. NO. _ COMP. NAME ‘
a4 P-2. Ememgmy Rencina Oi | pmm(é
MANUFACTURER Mcc Y Mct rocaTioN”| %P COMP LOCATION | ESK | SE | FE
G.E. ngmec 2 | B ¢ TR 60 lua |0E |¥9k
H.P. TYPE BKR. SIZE STARTEROSIZE | Starter Model # | Motor Model #
28 lecriony 250 ‘ . SCO3LLE 735~
VOLTAGE PHASE SERIAL NUMBER DESIGN CODE | HERTZ
|25 & LG-[-930 N?f\
SERV. FACTOR DUTY FRAME AMP, (F.L.) RPM | TEMP. RISE
Cont- - 180D
|_INSUL. CLASS | OVERLOAD RELAY # HEATER # HEATER AMPS.
e QRIJQYEONT CRI;\3F 71.94
ARM_AMPS. FIELD AMPS. ’;7
' ¢:._. rn
169 3.0/ FAZaTz2 5 7 pplrr 1oy
DRIVE END BEARING _STOCK # LOCATJON
“OPPOSITE END BEARING “STOCK @ LOCATION

REMARKS: /27555 ~ Qoos #7+
\(7rrees e

é&z Jrre L 77ARIE —p D TS

A
s

DATE |WRED # | BRIEF DESCRIPTION OF JOB | DATE |WRED # | BRIEF DESCRIPTION OF JOB
rhiey 7@5_ _G;cga_gg N B

Tooles ‘?"'/53 Grcnsf& Motor ﬂcnr?ngys

MMM&@M after $piin.

220 )85 DIPIZ |G- e e S0 torifonrseks.

o [Pl e (e B ,
Bleslye o Gz wot '

. -—-—sl"linc ) n‘:‘i
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SYSTEM # - 1&
COMP. { ; . T

com [ No L

COMP. NAME
22154 P38 Recice. Fluid D Emec, Lobe Oil fimg
| MANUFACTURER MCC MCC_LOCATION | COMP LOCATION | ESK | BE | FE
L4
G E Relione” - 1AR /M6 Set Rom | 11CA | 16A2| 67
H.P. IYPE BKR., SIZE STARTER _SIZE | Starter Model # | Motor Model #
) : .
VOLTAGE | PHASE SERIAL NUMBER DESIGN CODE HERTZ
/2S5 DC LF-1-12373
SERV ., FACTOR DUTY . FRAME AMP, (F.L.) RPM__| TEMP. RISE
1 Conk — \750 B
INSUL. CLASS | OVERLOAD RELAY ¥ HEATER 7 REATER AMT'S.
| TARM_AMPS. FIELD AMPS.
7.45 .524
DRIVE END_BEARING STOCK # LOCATION
OFPOSITE END BEARING STOCK 4 LOCATION
REMARKS :
o
DATE |[WRED .# | BRIEF DESCRIPTION OF JOBR DATE |WRED #{ BRIEF DESCRIPTION OF JOB
e ’ ‘ _ MFici3 -
//3/72 7 Greese PN Wowe
Y
[Pohc\srreod| _Crteee Levsies 575

| FOR REFERENCE ONLY |
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NUCLEAR ENGINETRING & DESIGN SECTION
cALL oAt ZJOZQL TIME 43 5% ouTGOING :
— N 220N OF THE AUTHORITY
awo_ DAY Shede | or{l!Z]E!Z_MDm&__
AND oF
sererence(RIB) 745 - 21 (L) FAX
~2135 (FAX) |

susszcr_—ZA4HD. 2&59.11’ vl Dc METER. DATA_

DISCUSSION/ACTION: )
Y ' -mc-, Z,-

VEWMWA_SMMM
4e75= Q.U.L_.eu__w maﬁp |

Ea=Q 4 LRA - 401{ :

CIZOTILA mmur._z‘pwm;_

DISTRIBUTION:

NUC GEN FILES NO.

MOD £ILE NO. y
R | :;_7 %frz
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NEW YORK POWER AUTHORITY
NUCLEAR ENGINEERING & DESIGN SECTION
JELEPHONE DISCUSSION DOCUMENTATION FORM

CALL mm:_él.s\[i_____ uxs_z_.zéuoumoms
INCOMING X

B:Twzzn_éi__u;:"gpd | OF THE AUTHORITY
o AT Mics or__ el MM&E

AND

REFERENCE__ < Zl(a) lele= 700D

| svmzcr_]l;_um DATA

DISCUSSs IOX/ACTION

ths Be2ed W ¢ TAL e, Q3p-4A AR 4 4@
(20 VD 3 "0 (edA S Cul Qz-t;‘_u‘f
3EA F—'LA CmeTING MIPs  MTE 15 ELA

(0‘4 10. ousTRIAL | € AIEEED
DQS Dlv.

150% Fed.. » ) /
‘ ' 1500 1b m_jo.m__

&ﬁtlb riun: 5 min -

DISTRIBUTION:

NUC GEN FILES NO.
MOD FILE No.
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