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:g REACTOR TRIP SYSTEM INSTRUMENTATION
“5; MINIMUM
s TOTAL NO. CHANNELS CHANNELS APPLICABLE
7 FUNCTIONAL UNIT OF CHANNELS TO TRIP __ OPERABLE MODES  ACTION
>
8. Steam Flow-High 4 (1/steam line) 2 1/steam line 1, 2 of
9. Steam Generator Water 3/56 level 2/56 level 2/56 level 1, 2 6#
Level -Low and coincident and
Coincident With with
Steam/Feedwater Flow 2/steam/feed- 1/steam/feed- 1/steam/feed-
Mismatch water flow water flow water flow
mismatch in mismatch mismatch
each SG in same loop in each SG
. 10. Undervoltage - Reactor 2 (1/bus) 1 2 (1/bus) 1(2) 8
> Coolant Pumps
3: 11. Safety Injection 2 1 2 1, 2 11A
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TABLE 3.3-1 (Continued)
ACTION STATEMENTS (Continued)
ACTION 4:

With the number ot OPERABLE channels one less than the Minimum Channels
OPERABLE requirement, suspend all operations involving positive reactivity
changes and restore the inoperable channel to OPERABLE status within 8 hours
or open/verify open the Reactor Trip System breakers within the next hour.

ACTION 5:
Action has been deleted.
ACTION 6:

With the number of OPERABLE channels one less than the Total Number of
Channels, STARTUP and/or POWER OPERATION may proceed until performance of
the next required ANALOG CHANNEL OPERATIONAL TEST provided the inoperable
channel is placed in the tripped condition within 6 hours; however, the
inoperable channel may be bypassed up to 8 hours for surveillance testing of
sther channels per Specification 4.3.1.1.

ACTION 7:

With the number of OPERABLE channels one less than the Minimum Channels
OPERABLE requirement, reduce THERMAL POWER to below 74% of RATED THERMAL
POWER (P-8) within 1 hour and place the inoperable channe! in the trip
position within the next 8 hours.

ACTION 8:

With the number of OPERABLE channels one less than the Minimum Channels
OPERABLE requirement, reduce THERMAL POWER to below 10% of RATED THERMAL
POWER (P-7) within 4 hours.

ACTION 9:

With the number of OPERABLE channels one less than the Minimum Channels

OPERABLE requirement, STARTUP and/or POWER OPERATION may proceed until
perfurmance of the next required ANALOG CHANNEL OPERATIONAL TEST provided
;hat the inoperable channel is placed in the tripped condition within 1
our,

?QDQAH NECK 3/4 3-6 Amendment No. I28
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I 4.3- i

e g REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
'; TRIP
o ANALOG ACTUATING MODES FOR
m CHANNEL DEVICE WHICH
> CHANNEL  CHANNEL OPERATIONAL OPERATIONAL SURVEILLANCE
FUNCTIONAL UNIT CHECK _  CALIBRATION TEST TEST IS REQUIRED
8. Steam Flow--High S R(5) W N.A. 1, 2
9. Steam Generator Water
Level--Low Coincident
with Steam/Feedwater
Flow Mismatch S R SW N.A. 1, 2
10. Undervoltage - Reactor
Coolant Pumps N.A. R N.A. R 1(3)
< 11 Safety Injection N.A. N.A. N.A. 3 1, 2
¢ le. Reactor Coolant Pump
= Breaker Position Trip N.A. N.A. N.A. - 1(2)
13. Main Steam Line Trip
Valve Closure N.A. N.A. N.A. R l(a)
18. Turbine Trip N.A. NA. N.A. R 1(a)
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FUNCTIONAL UNIT

5. Containment Isolation
(Containment Air
Recirculation System, Feedwater
Isolation, Safety Injection)

a.

b.

Containment Pressure-
High

Safety Injection

6. Feedwater Isolation

Narrow Range Steam Generator
Water Level--High

JABLE 3.3- tin

T i1 A
MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE

OF CHANNELS  TO ACTUATE ~ OPERABLE =~ MODES = ACTION

4 2 3 i 2, 3, 8 20, 24

See Item 1. above for all Safety Injection initiating functions and
requirements.

3/stm. gen. Z2/stm. gen. 2/stm. gen. 1 24
in each in any in each

operating operating operating

Toop loop loop



JABLE 3.3-2 (Continued)
TABLE NOTATIONS

*Trip function may be bypassed in this MODE when RCS pressure is less than
1800 psig.

**The channal(s) associated with the rrotectivc functions derived from the
out-of-service reactor coolant loop shall be placed in the tripped mode.

(a) THERMAL POWER above 10% of RATED THERMAL POWER.

(b) For Surveillance Testing, at most only one train may be taken out of
service at a time,

(¢) Not used.

(d) For surveillance testing purposes, (item 3.a of Teblo 4.3.2) the minimum
channels OPERABLE may be less than those specified in Table 3.3-2 for
ftems 3.a.]1 and 3.a.2.

ACTION STATEMENTS

ACTION 20 - With the number of OPERABLE channels one less than the
Minimum Channels OPERABLE requirement, be in at least HOT
STANDBY within 6 hours and in COLD SHUTDOWN within the
following 30 hours.

ACTION 21 - With the number of OPERABLE channels one less than the
Minimum Channels OPERABLE requirement, startup and/or
power operation may proceed until performance of the next
required ANALOG CHANNEL OPERATIONAL TEST provided the
inoperable channel 1is placed in the tripped condition
within 1 hour.

ACTION 22 - With a channel associated with an operating loop inoperable,
restore the inoperable channel to OPERABLE status within 4
hours or be in at least HOT STANDBY within the next 6 hours
and in at least HOT SHUTDOWN within the following 6 hours.

ACTION 23 - With the number of OPERABLE channels one less than the
Minimum Channels OPERABLE requirement, restore th2 inoperable
channel to OPERABLE status within 48 hours or b2 in at least
HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

EeggAN NECK 3/4 3-17 Amendment No. I2B, I#1
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FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUE
4. Emergency Bus Undervoltage
a. 4.16 kV Bus Undervoltage - >2870** voits >7.84** yolts
Level 1
b. 4.16 kV Bus Undervoltage - >3684 volts >3664 volts
Level 2 with a 9 second with a 8 second
time delay. to 10 second time
delay.
c. 4.15 kV Bus Undervoltagze - >4019 volts with >3999 volts with a
Level 3 a 9 second time 8 second to 10
delay. second time delay.

5. Containment Isolation
(Containment Air Recirculation System, Feedwater
Isolation, Safety Injection)
a. Containment Pressumie - High <4.7 psig <5.0 psig

b. Safety Injectior See Item 1. above for all Safety Injection Trip Setpoints and
allowable values.

6. Feedwater Isclation
a. Steam Generator Water Level--High <74% of narrow-range <80% of narrow-range
instrument spar instrument span
* Rated Thermal Power
**  Setpeint is by tap position. Time delay of device is inverse function of voltage. Device must change

state within 0.95 - 1.05 seconds when the input veltage to the device goes from normal to 50% of the trip
setting voltage instantaneously.
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1 4.3- i

N F T T T T
SURVEILLANCE REQUIREMENTS
TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL CHANNEL CHANNEL OPERATIONAL OPERATIONAL  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST  TYEST IS REQUIRED
4. Emergency Bus Undervoltage
a. 4.16 kV Bus N.A. R N.A. M* 1, 2, 3, &
Undervoltage -
Level 1
b. 4.16 kV Bus N.A. R N.A. O 1, 2, 3, &
Undervoltage -
Level 2
c. 4.16 kV b. . N.A. R N.A. M i, &
Undervoltage -
Level 3

5. Containment Isclation
{Conlainment Air Reci.culation
System, Feedwater [sclation,
Safety Injection)

a. Containment Pressuve D e SW N.A. 1, 2, 3, 4
--High
b. Safety Injection See Item 1. above for all Safety Injection Surveillance Reguirements.

6. Feedwater 'solation

a. Steam Generater Water S R SW R 1
Level--High

* Trip actuating device operational test is defined as a test of each individual channel. A complete logic test
will be performed on a refueling outage basis. On a monthly basis, an uncervoltage condition will be initiated
at the sensing device to verify the operability of the trip actuating device and verify that the associated
alarm relays operate.



3/4.3 _ INSTRUMENTATION
BASES

R_TRIP_SYSTEM INSTRUMENTATION AND ENGINEERED
MTM NSTRUMENTATION
The OPERABILITY of the Reactor Trip System and Engineered Safety Features
Actuation System instrumentation and interlocks ensure that: (1) the asso-
ciated ACTION and/or Reactor t;;g will be initiated when the parameter
monitored by each channel or combination thereof reaches its Setpoint, (2)
the specified coincidence logic is maintained, (3) sufficient redundancy is
maintained to permit a channel to be out-of-service for tcst1n? or mainte-
nance, and (4) sufficient system functional capability is available from
diverse parameters.

The OPERABILITY of these systems is required to provide the overall reli-
ability, redundancy, and diversity assumed available in the facility design
for the protection and mitigation of accident and transient conditions. The
integrated operation of each of these systems is consistent with the assump-
tions used in the safety analyses. The Surveillance Requirements specified
for these systems ensure that the overall system functional capability is
maintained comparable to the original design standards. The periodic
surveillance tests performed at the minimum frequencies are sufficient to
demonstrate this capability.

The Feedwater Isolation circuit is considered to be OPERABLE provided either
the Feedwater Regulating Valve or the Feedwater Isolation MOV is available
for automatic closure.

The Engineered Safety Feature Actuation System Instrumentation Trip
Setpoints specified in Table 3.3-3 are the nominal values a«t which the
bistables are set for each functional unit A Setpoint is considered to be
adjusted consistent with the nominal value when the "as measured” Setpoint
is within the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which Setpoints can be measured and calibrated,
Allowable Values for the Setpoints have been specified in Table 3.3-3.
Operation with Setpoints less conservative than the Trip Setpoint but within
the Allowable Value is acceptable since an allowance has been made in the
safety analysis to accommodate this error.

The Engineered Safety Features Actuation System senses selected plont
parameters and determines whether or not predetermined limits are being
exceeded, If they are, the signals are combined into logic matrices sensi-
tive to combinations indicative of various accidents, events, and tran-
sients. Once the required logic combination is completed, the system sends
actuation signals to those Engineered Safety Features components whose
aggregate function best serves the requirements of the condition. As an
example, the following actions may be initiated by the Engineered Safety
Features Actuation System to mitigate the consequences of a steam 1ine break

ﬁeEQAH NECK B3/4 3-1 Amendment No. IZ2§
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or loes-of-coolant accident: (1) Safety Injection pumps start and automatic
valver position, (2) Reactor trip, (3) startup of the emergency diesel
generators, (4) containment isolation, (5) Turbine trip, (6) auxiliary
feedwater pumps stert and automatic valves position, (7} containment
cooling fans start and automatic valves position, and (8) essential service
water pumps start and automatic valves position,

eee?AH NECK B3/4 3-la Amendment No.
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1.0 PROJECT SCOPE

This project continues the Connecticut Yankee instrumenta-
tion modernization effort by replacing the existing obsolete
Hagan Feedwater Control System instrumentation with a state-
of-the-art digital upgrade. The project goals are to in-
crease system reliability and plant availability while
improving the plant's design adherence to current industry
standards. The scope oi the project includes the following:

1) The replacement of the eight Steam Generator feedwater
flow transmitters (FT-1301-1A, -2A, -3A, -4A, -1B, -2B,
-3B, -4B) with eight redundant Class 1lE, 4-20 mA equiva-
lents (FT-1301- 1B, -2B, -3B, -4B, -1C, -2C, -3D, -4D).

2) The replacement of the four Steam Generator steam flow
transmitters (FT-1201-1, -2, -3, -4) with eight redun-
dant Class 1lE, 4-20 mA emiivalents (FT-1201-1B, -2B,
-3B, -4B, -1C, =-2C. -3D, =-4D).

3) The replacemen. of the four steam generator narrow range
level transmi’ ters (LT-1301-1, -2, -3, -4) with twelve
redundant Cless 1lE, 4-20 mA Steam Generator narrow-range
level transmi-ters, (There will be twelve total; three
per loop.) This will include the relocation of existing
temporary steam generator narrow-range level circuitry
from the Reactor Protection Cabinets to the secondary-
side Reactor Protection Cabinets (LT-1301-1A, -2A, -3A,
-4A, -1C, =-2¢, -3¢, -4C, -1D, -2D, -3D, -4D).

4) The replacement of the four Steam Line Break flow trans-
mitters (FT-1202-1, -2, -3, -4) with four redundant
Class 1E, 4-20 mA eguivalents (FT-1202-1, -2, -3, -4)

&) The replacment of the four containment mounted Steam
Generator pressure transmitters (PT-1201-1, -2, -3,
~-4) with four redundant Class 1E, 4-20 mA Steam Genera-
tor pressure transmitters (PT-1201-1B, -2B, -2B, -4B).
The existing Steam Generator pressure transmitters

2THSAF . LM



EC4E2 REV 204

4

ot | e e

Northeast Utliities Service Company

NUCLEAR ENGINEERING & OPERATIONS
PROJECT DESCRIPTION

DEAET

CONNECTICUT YANKEE
MODERNIZE FEEDWATER CONTROL

6)

7)

8)

9)

10)

11)

=
| ]

13)

14)

2TRS4P . 07M

mounted in the terry turbine building (PT-1201-1B, -2B,
-3B, -4B) will be renamed (PT-1201-1C, -2C, -3D, -4D).

The replacement of Steam Flow/Feed Flow mismatch Reactor
Trip circuitry with solid state equipment and suitable
field interface.

The replacement of Steam Line Break Reactor Trip cir-
cuitry with solid state equipment and suitable field
interface.

The replacement of Steam Generator Water Level Control
circuitry with solid state equ.pment and suitable field
interface,

The replacement and addition of Main Control Board
mounted eguipment associated with the above changes
(indicators, recorders, controllers, etc...), as well as
the replacement of the Steam Generator wide-range level
indicators and the Auxiliary Feed Flow indicators.

The addition of on-line testing capability for the above
Reactor Trip input circuitry.

The enhancement of the Steam Generator overfill protec-
tion circuitry including the automatic closure of the
feedwater isolation motor operated valves (FW-MOV-11,
-12, =13, -14) as well as the feedwater regulating
valves (FW-FCV-1301-1, -2, -3, =-4).

The addition of automatic control for the feedwater
bypass valves for automatic steam generator level con-
trol at lower power levels.

The replacement of Vital Inverters A and B with two
Cless 1E 5 kVA inverters and backup transformers.

This project will interface with Plant Design Change
1319, Feedwater Bypass Flow Modifications, which will
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provide a bypass flow measurement of 0-600 GPM. This

project will replace the control board indicators and

provide additional wiring for the bypass flow input to
the Feedwater Control cabinets.

b)

c)

d)

e)

f)

g)

h)

Prepare and revise the Project Assignment
and Project Description.

Coordinate the preparation of the Project
Budget and Project Schedule.

Prepare and revise Project Eguipment Speci-
fications.

Interface with vendors to provide supplemen-
tal design criteria.

Review and approve preliminary and final
drawings (functional, logic, schematic,
wiring, P&ID, and eqguipment installation),

Coordinate the preparation, review, and
approval of the Project Materials Lists.

Coordinate the preparation, review, and
approval of Purchase Requisitions. Submit
quality related electrical purchase requisi-
tions to NUSCO Procurement Engineering for
review and approval.

Prepare the PDCR and coordinate the review,
approval, and submission to the CYAPCO Engi-
neering Manager.
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3.

1

2

i)

3)

k)

1)

m)

n)

o)

p)
q)

Initiate appropriate Technical Specification
Change Requests.

Coordinate the preparaticn, review, and
approval of Safety Evaluations.

Review and approve vendor test procedures
and witness the Facility Acceptance Test.

Provide outage support for project implemen-
tation.

Review and approve as-built drawings and
transmit to design,

Prepare Turnover Documentation.

Prepare documentation in support of PDCR
close-out (FSAR change, MEPL, Recommended
Spare Parts, and FMMS updetes).

Perform Project Close-out.

Interface with CYAPCO Plant Engineering for
preparation of Purchase Requisitions of
consumable items (wire lugs, splices, heat
shrink tubing, etc.).

a)

b)

Supply detailed instrumentation and control
design requirements.

Ensure that the instrumentation and control
design is in accordance with appropriate
codes and standards.
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o)

Review and approve electrical as-built draw-

ings.

3.1.3 NUSCO Civaa.. Mechanical Engineering (PSD)

a)

b)

c)

d)

e)

f)

g)

Specify the civil and mechanical design in-
puts.

Ensure that the civil and mechanical design
ig in accordance with appropriate codes and
standards.

Provide technical input to Civil and Mechan-
ical Design.

Review and approve equipment mounting draw-
ings.

Prepare civil and mechanical PDCR input.
Prepare the Civil Safety Evaluation.

perform mechanical independent design veri-
fication reviews,.

2.1.4  NUSCO Engineering Mechanics (ED)

a)

b)

c)

d)

ATBSAP.OTM

perform egquipment seismic qualification
review and approval.

Specify seismic design inputs.

Specify the seismic design requirements for
the installation of instrumentation within
the Main Control Room.

Specify the seismic design requirements for
the installation of transmitter racks apd
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)

f)

g)

h)

i)

3)

mounts in the Turbine Building and in Con-
tainment .

Specify the seismic design requirements for
Main Control Board mounted equipment,

Ensure that the seismic design is in accor-
dance with appropriate codes and standards.

Review and approve Civil and Mechanical
drawings.

Prepare PDCR input.

pPerform seismic independent design verifica-
tion reviews,

Review and approve Civil and Mechanical
as-built drawings,

2,1.5 NusCO Civil Engineering (ER)

a)

b)

Perform civil independent design verifica-
tion reviews.

Perform structural analysis as required and
provide input to PDCR.

2.1.6 NUSCO Stress Analvsis (ED)

a)

b)

Specify the seismic design requirements for
the installation of instrument tubing in
Containment .

Provide technical review for PDCR input.

2.1.7 NusCO Electrical and I&C Proarams (ED)

a)

ATBS4P . OTH

Specify EEQ design inputs.
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b) Ensure that the EEQ design is in accordance
with the appropriate codes and standards.

c¢) Update EEQ documentation.
d) Prepare PDCR input,

e) Perform independent design verification
reviews.

f) Review and approve EEQ Walkdown Checklists.

g) Perform Appendix R review of PDCR and update
Appendix R compliance report if necessary.

2.1.8  NUSCO Fire Protection and Facilities (ED)
a) Specify design inputs.
b) Perform Fire Protection reviews.

¢) Ensure that the design is in accordance with
appropriate codes and standards.

d) Prepare PDCR input.

e) Perform independent design verification
reviews.

2.1.9 NUSCO Safety Analvsis
a) Prepare PDCR input,
b) Prepare the Integrated Safety Evaluation.

2.1.10 NUSCO Probabilistic Risk Assessment

a) Develop and implement the public safety,
attribute of the Analytic Ranking Model.

2TRS4P . DN
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a)

b)

¢)

d)

e)

f)

g)

h)

i)

3)

k)

Coordinate the plant's review of design
documents and obtain a consensus of plant
opiniens for the Jdetailed design.

Specify, review, and approve the project's
Design Inputs.

Coordinate the preparation and performance
of test procedures to complete
preoperational testing.

Review and approve the PDCR and coordinate
the PORC approval.

Review and comment on vendor drawings.

Review and comment on the vendor test proce-
dures and witness the Facility Acceptance
Test .

Provide outage support for project implemen-
tation ‘coordinate work orders, testing,
significant DCN processing, NCRs, 8C..l

Review the project construction schedule and
coordinate plant activities,.

Ensure that the modification is complete,
that all precperational requirements are
complete, and that all open items are iden-
tified and tracked.

Notify the Shift Supervisor of the Engineer-
ing Release for Operation,

Coordinate the collection of all as-built
drawings.

v
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2.1.1% CYAPCO 1&C Engineering

a) Specify, review, and approve the project's
Design Inputs.

b) Coordinate the preparation and performance
of test procedures to complete
preoperational testing.

¢) Revirw and comment on vendor drawings.

d) Review material specifications and the PDCR.

e) Review and comment on the vendor test pro-
cedures and witness the Facility Acceptance
Test .

f) Coordinate the Software Configuration.

g) Provide outage support for project implemen-
tation (coordinate testing and troubleshoot-
ing).

h) Review the project construction schedule and
coordinate plant activities.

2.1.16 NUSCO Ouality Services Department

a) Review and approve material and installation
specifications. (NUSCO QSD)

b) Review and approve guality rclated procure-
ment documentation, (NUSCO PRQE)

¢) Perform supplier audits/inspections. (NUSCO
PVS)

d) Perform material receipt inspections. (NUSCO
PRQS)

ATRS4P . O7M
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e) Perform field surveillances. (NUSCO
PRQE/QSD)

f) Coordinate NCR issuance, tracking, and clo-
sure. (NUECO PRQS/QSD)

g) Perform AWO reviews and inspections. (NUSCO
QSD)

2.1.17 NUSCO Procurement Engineering

a) Interface with the Project Engineer and
plant Engineer for technical and quality
requirvements of material, equipment, parts
and services,

b) Review and approve all guality related pur-
chase requisitions.

2.2 Resign

2.2.1 NUSCO Electrical Design

a)

k)

¢)

a)

2TEBAP .07

o

Provide the design and drafting for the
preparation and revision of one-line, sche-
ratic, wiring, panel layout, and eguipment
arrangement drawings.

pProvide the design and drafting for the
preparation and revision of loop and logic
diagrams.

Prepare and issue cable and conduit sched-
ules, duct and trench plans, and raceway
plans.

Prepare and issue the Electrical Materials
Liet,

L
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e)

£)

g)

h)

Review and comment on vendor drawings.

Incorporate vendor drawings into the NUSCO
system,

Prepare and issue the electrical a. ouilt
drawings.

Provide outage support to facilitate the
installation of cable and electrical equip-
ment .

NUSCO Civil & Mechanical Dea i

a)

b)

c)

d)

e)

f)
g)

Prepare Civil design calculations.

Provide the design and drafting for the

preparation and revision of equipment, con-
?uit, cable tray, and tubing support draw-
ngs.

Prepare aid issue the Civil Structural Mate-
rial List or provide material irnlormation on
the Civil Drawings.

Incorporate and issue the Civil as-built
drawings.

Provide outage support to facilitate the
installation of equipment and instrument
tubing.

Prepare Mechanical design calculations.

Provide the design and drafting for the
preparation and revision of Mechanical P&I1D,
and isometric drawings.

’
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h)

i)

3)

Prepar» and issue the Mechanical Material
List.

prepare and issue the Mechanical as-built
drawings.

pProvide outage support to facilitate the
installation of instrument tubing.

2.3 lmplementation
2.3.1 NUSCO Generation Construction

ATREAP OTM

a)

b)

¢)

d)

e)

f)
g)
h)

i)

3)

Review and comment on the project schedule.

Review, comment and approve the project
construction budget.

Transport and install instrumentation cabi-
nets in the Main Contrel Room.

Install new conduit and supports and pull
cables in the Turbine Building and Switch-
gear Room A,

Install new conduit and supports and coordi-
nate with Generation Test to pull new cables
in the Main Control Room,

Install new transmitter racks and mounts.
hount new transmitters.

Install conduit and supports and pull new
cableg in the containment outer annulus.

Terminate cables on new eguipment.

Install instrumen® tubing and supports.'
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k) Transport and install new inverters and
back-up transformers in Switchgear Room A.

1) 1Install/repair fire seals.
m) Purchase field materials.

n) Prepare as-built drawings and transmit them
to the Plant Engineer.

NUSCO Geperation Test

a) Review and comment on the project installa-
tion specifications.

b) Coordinate with Generation Construction to
pull and terminate all field side cabling in
the Main Control Rooin.

Perform modifications to the Main Control

Board (component installations, internal
board wiring).

d) Prepare as-built drawings and transmit them
to the Plart Engineer,

@) Verify the continuity and arrangement of all
“field side® wiring.

g) Provide input for the preparation and updat-
ing of the project schedule.

h) Perform all testing associated with the new
inverters.

CYAPCO Instrumentation and Controls

a) Review and comment on the project installa-
tion specifications. J

2TBSAP OTM
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b) Perform all internal wiring modifications
and circuit card rearrangements in the in-
strumentation cabinets.

¢) Terminate cabiing at all transmirters and
containment penetrations.

d) Verify the continuity and arrangement of all
“*cabinet side® wiring.

¢) Review and comment on preoperational testing
procedures.

f) Perform all 1&C preoperational testing pro-
cedures.

g) Support the integrated operability testing.

h) Prepare as-built drawings and transmit them
to the Plant Engineer.

i) Provide input for the preparation and updat-
ing of the project schedule.

i) Generate reports for new stockcoded spare

parts and advise stores of obsolete spare
parts.

2.3.4 CYARCO Qperations

a)

b)

g)

Review and comment on the detailed design.

Revise and review the affected operations
procedures.

Support preoperational and integrated test-
ing.

2.4 Nuclear Training '

2TES4P.OTH
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2.4.1  NUSCO Operator Training
a) Modify initial and requalificaticn treining
programs to incorporate project design
changes.
b) Provide classroom and/or hands-on training
for the plant operators.
2.4.2  NusC/. Technical Txainind
a) Prepare training programs for the operation
and testing of added plant equipmen\.
b) Provide classroom and/or hands-on training
for the plant engineers and technicians.
2.4.3 NUSCO sSimulator Technical SupROXt

a) Update the simulator to incorporate applica-
ble portions of this design change.

2.5 Proiect Management and Administrative SUDDOLL

2

2

ZTBE4AP.0TM

9,

1

9.4

NUSCO Project Coordinatox
a) Prepare and issue PERC packages.
b) Rev.ew equipment and construction bids.

¢) Resolve conflicts between various projects
and organizations.

d) Provide a project plan to ensure coordina-
tion of resources.

NUSCO Cos* Engineering and Scheduling (PSD)
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a) Prepare and revise project material and
labor cost estimates.
b) Monitor, evaluate and report on cost vari-
unces,
¢) Prepare and revise project engineering,
desi‘gn, and installation schedules.
d) Provide input to and coordination of the
outage schedule.
e) Monitor, evaluate, and report on scheduling

variances and critical path items.

2.5.3  NUSCO _Purchasing

a)

b)

c)

Prepare and issue Purchase Orders for nute-
rials and labor.

Provide expediting of materials as required.
Report the expected delivery dates of equin-

ment if other than the *Date Required' on
the Purchase Requisitions.

2.5.4  NusCO production Materials Group

a)

Provide expediting of material as required.

3.0 CONDITIONS AND LIMITATIONS

This project shall be installed, tested, and declared opera-
tional pricr to the completion of the 1993 CY Refueling
Outage. This project shall request the performance of
pre-outage work, to the extent allowable by CYAPCO Engineer-
ing and Operations, to ensure that the plant modification is
completed within the planned duration of the outage. Pre-
cautions shall be taken during the eguipment replacemenﬁi to

2TRSAFP.07M
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4.0

5.0

ensure that minimum channel operability requirements are
adhered to. 1he Plant Operations sign-off on the AWO'Ss will
control these reguirements.

REGULATORY REQUIREMENTS

This plant design change shall be performed in accordance
with 10 CFR 50.59, however, an Unreviewed Safety Question
may be involved based on the NRC's interpretations of the
rule with regard to safety-related analog-to-digital conver-
sions.

The following ISAP Topice are associated with the change:
TSAP Topic No.
I1SAP Topic No.
ISAP Topic No.
ISAP Topic No.

ISAP Topic No.
Control System

DESIGN
5.1 Bases of Current Design
5.1.1  Eeedwater Contxol Systen

.21 - Regulatory Guide 1,97 Instrumentation
.30 - Reactor Protection System lIsolation
.54 - Safety Implications of Control Systems
,101 - Steam Generator Overfill Protection
.04 - Modernize Reactor Protection and

P

The Feedwater System .= designed to:

1) Provide sufficient flow (approximately
7,600,000 lbs/hr) to the steam gencrators to
extract heat from the reactor coolant and
generate steam for power generation,

2) Perform the system safety function of con-
tainment isolation under accident
conditions.

ATRE4P 07N
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3) Be capable of isolating components, subsys-
tems, or piping if required so that the
system safety function will be maintained.

4) Provide for functional testing of the system
and components to ensure structural integri-
ty and leak tightness, operability and per-
formance of active components, and capabili-~
ty of the .ntegrated system to function as
intended during normal, shutdown, and acci-
dent conditions.

§) Periodically test the operability of the
igsolation valves and associated apparatus.

The feedwater flow to the steam generator is
controlled using steam flow as a demand signal
for feedwater flow. A trimming action is
achieved by measuring steam generator level and
by modifying the level signal with a level con-
troller. The level signal adds or subtracts from
the feedwater flow signal to produce adjustments
in the feedwater flow and to maintain proper
steam generatcr level,

Note: The following design description
describes the operation of the
Feedwater Control System for Reactor
Coolant Loop 1. The operation of Loops
2, 3, and 4 is similar.

Steam Flow

The primary flow element for the measurement of
steam flow is the Dall flow tube (FE-1201-1).
This compact flow section provides the lowest
possible head loss in flow measurements where a
high differential must be developed.

L4
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The voltage sensitive relay ie considered as
part of the nuclear plan'. interlocks and is
described in that section.

Eeedwater Flow

The primary element for the measuremant of
feedwater flow is an orifice installed in a flow
section (FE-1301-1) mounted in the feedwater
line. The orifice develops a differential pres-
sure of 0* W.C. to 530* W.C. for feedwater flow
of 0 pounds per hour to 2,500,000 pounds per
hour, respectively.

A Hagan Ring Balance flow indicating and inte-
grating transmitter (FT-1301-1A), provided with
a three-valve manifold, measures the feedwater
flow as a function of differential pressure
across the orifice (FE-~1301-1). This transmit-
ter performe three functions:. 1) it extracts
the square root of the differential pressure to
linearize the feedwater flow signal; 2) it indi-
cates the feedwater flow rate; and 3) it inte-
grates the linearized feedwater flow signal.
The linearized output signal of +1 VDC to +9
VDC corresponds to a flow range of 0 pounds per
hour %2 2,500,000 pounds per hour for a differ-
ential of 0* W.C. to 530* W.C., respectively.

The linearized output is transmatted to: 1) the
feedwater flow controller; 2) the second pen of
the Taylor steam and feedwater flow recorder
(FR-1201-1/1301-1); and 3) a voltage sensitive
relay.

The function of the feedwater controlier will be
reviewed later,

’

2TRSAP. O7M
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The voltage sensitive relay is considered as
part of the nuclear plant interlocks and is
degcribed in that section.

Steam Generator Narrow-Range Level

The steam generator level is measured by a nar-
row range level transmitter (LT-1301-1) provided
with a three valve manifold. A signal of 4 to
20 mA is converted to a signal of +1 VDC to +9
VDC. This signal of +1 VDC to +9 VDC represents
0% to 100% of level, respectively. These values
correspond to differentials of 85* W.C. and 0"
W.C., respectively, at 675 psig (501.4°F).

The output signal is tranrmitted to: 1) the
input filter built into the steam generator
level controller; «) the Taylor narrow range
level reccrder (LR-1301-1); and 3) a voltage
sensitive relay (LA-1303i-1).

The input filter is a passive netwcrk designed
to minimize transient noise in the signal to the
level controller. The filter unit is packaged
in the level controller. The time constant for
the filter ir continuously adjustable.

The Taylor narrow range level recorder
(LR-1301-1) is mounted on the Main Control
Board. The scale range for a +1 VDC to a +9 VDC
is 0 to 100%, which represents 85* W.C. and 0"
W.C., respectively.

The voltage sensitive relay (LA-1301-1) is con-
sidered part of the nuclear plant interlocks and
is described in that section,

The filtered measured level signal ir compayed
in the steam generator levul controller with the

2TRE4F .07
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level setpoint signal originating at the
setpoint potentiometer of the feedwater manual
control station. The feedwater manual control
station is mounted on the main control board.

The steam generator level controller is an ad-
justable proportional plus reset controller. in
the steady state condition, the meesured level
is equal to the ’evel setpoint and the output of
the level controc ler will be a nominal -5 VDC.
Any variation in measured level, either above cr
below the setpcint, will cause the output of the
controller to increase or decrease. An increase
in level will result in the feedwater control
valve re-positioning toward the closed position
to reduce the feedwater flow. A dacrease in the
levil has tl.e opposite effect,

Feedwater Flow Controllex and Manual Flow Con-
txol Station

The feedwater flow controller compares the steam
flow signal with the combined feedwater flow and
level signal. The steam flow signal acts as the
setpoint for feedwater flow. Any error between
the steam flow signal and the combined feedwater
flow and level signal will cause the flow con-
troller to generate a proportional plus reset
output signal to open or close the feedwater
valve (FCV-1301-1) to correct the error between
gignals.

1f the steam generator level signal is above the
setpoint, the normal -5 VDC signal received from
the steam generator level controller will in-
crease. This will raise the combined feedwater
flow and level signal, and if greater than the
steam flow signal, will cause the feedwater
valve (FCV-1301-1) to re-position toward the

2THS4P. 07
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clnse’ position, The feedwater demand gignal ie
transmitted through the manual €low control
stat.ion (FC-1301-1) to the Fisher
eluctro-pneumatic (E/P, converter mounted at the
r.edwater control valve (FCV-1301-1).

I1f the steam generator level is below the
gsetpoint, the norwel =% VDC signal will decrease
and the reverse ¢f the ahove described action
will occur.

The feedwater manual flow station (FC-1301-1) is
a panel mounted controller which provides vhe
operator with a remote munual means of regulat-~
ing feedwater flow. When this station is set to
“Automatic® (A), the signal from the feedwater
flow controller is connected directly to the E/P
converter, The manual flow contrel station out-
put is indicated on the upper meter of the sta-
tion. When the station is set to “Manual® (M),
the signal from the feedwater flow controller is
interrupted and a cignal originating at the
manual station is used to position the Feedwzter
Control Valve (FCV-1301-1).

Transfer from *Automatic® (A) to “Manual® (M) is
accomplished by: 1) adjusting the manual poten-
tiometer (MAN) to null the lower indicator of

the manual flow control station and 2) transfer
the manual/automatic (M/A) switch to manual (M).

Transfer from *Manual® to *Automatic® is accom-
plished by one of the following methods:

A. To retain the established steam generator
ievol controller setpoint proceed as fol-
owS :

’
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1) «djust the manual potentiometer (MAlv)
to null the lower indicator of the man-
val flow control station; and

2) transfer the manual/automatic (M/A)
switch to automatic (A),

B. Tu change the es'.ublished steam generator
level controller setpoint to provide the
manually wdiusted valve position as follows:

1) adjust the steam generator level con-
troller setpoint on the manual station
to bring the feedwater flow controller
putput sigral into agreement with the
manual station output. This is indi-
cated by a null on the lcwer indicator
of the manusl station; arnd

2) transfer the manual/automatic (M/A)
switch to automatic (A).

The above procedures for transferring from auto-
matic to manual or the reverse assures that the
transfer is made without a sudden change in
teedwater control valve position,

The Fisher E/P converter converts the +1 VDC to
+9 VDC electrical signal to a corresponding
pneumatic output of 6 to 30 psig. The pneumatic
signal is then used to position the feedwater
cortrol valve (FCV-~1301-1). A decreasing signal
will close the feedwater control valve, while an
increasing signa) will open the valve.

The air supply pressure for the contrel valve
operation is reduced to 32 psig by a
filter-regulator mounted on the control valve.

L
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Between the valve positioner and the valve dia-
phragm, three solencids are provided, The sole-
noid valves provide automatic operation of the
feed regulating valves foliowing a turbine trip
to:

Assist in the RCS cooldown.
Prevent over cooling of che RCS.
Prevent overfilling the 8/G.

W=
— — —

The solenoid valves are mounted on a panel lo-
cated east of the feed regulating valvee, Under
normal conditions, solenoid valve §V-1 is ener-
gized, 8V-2 is de-energized, and SV-3 is ener-
gized. This lineup allows the signal air from
the positioner to pass directly to the valve.

After a turbine trip, the solenoid valves oper-
ate to position the feed regulating valve inde-
pendently of the positioning signal from the
three element controller, If the turbine trips
and T,,, is above 545'F with the steam generator
level below 69%, solenoid valves SV-1 and 8V-3
will remain energized and $V-2 will energize
causing a 30 psig air signal to replace the air
gignal comina from the positioner. This will
cause the fee«d regulating valve to go to the
full open position. When T, decreases to
§45'F, SV-1 and SV-3 will de-energize. The feed
regulating valve will fully close when the air
vente off. 8SV-2 will be energized as long as
steam generator level is less than 69%.

Nuclear Plant Intexlocks

The following plant interlocks are provided by
this system:

’
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1) the voltage sensitive relay receives the
pressure compensated linearized signal from
the indicating flow and pressure transmitter
(FT-1201-1) and the linearized signal from
the indicating feedwater flow transmitter
(FT=1301-1A), The relay is energized as
long as the steam flow signal do2s not ex-
ceed the feedwater flow signal by 2.0 volts,
corresponding to flow differential of
525,000 pounds per hour. In case a differ-
ence of 2.0 volts develops the relay is
de-energized, providing the necessary alarm
and safety esctuation sigr.ls for excessive
inismatch between steam and feedwater flcw.

2) the voltage sensitive relay (LA-1301-1)
receives a signal from the sveam generator
level controller and remains energized as
long us the signal does not fali below =
fixed value, indicating low level in the
steam genarator., When the relay ig
de-cnergized, the necessary alarm and safety
actuation signais for steam cen-rator low
level are provided.

System Power Supply

The faedwater control system of each steam gen-
erator is supplied with regulatea 115V, 60 cycle
power [vom an individual bus.

The power supplies eénter each rack at an AC
distribution panel. Fusing of the distribution
supply is provided at “his panel. Iundicating
fuses are used throughout, excep. for these
cuatrollers coniaining their own indicating
lightis.,

JTRE4P . O7M
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The patch board is the central distribution
point for all other power and signal leads. 1Its
functions are: 1) 115 VAC power is distributed
te the controller and the power supplies;

2) +/-10 VDC power is distributed as required;
and 3) signals from instruments or controllers
are received and re-distributed as required.

Both primary and backup power supplies are pro-
vided so that a loss of a single bus does not
result in a loss of automatic feedwater control
or a reactor trip. The arrangement is as
follows:

g+, w Flow, Feed Flow, and Gteam Generatoxr
narrcw-Range Level Transmitters

Loop Primary Supply Backup Supply
1 vital A, Ckt. 3 vital D, Ckt, 3
2 Vital B, Ckt. 3 vital A, Ckt. 3
3 vital C, Ckt. 3 vital B, Ckt. 3
4 vital D, Ckt. 3 vital C, Ckt. 3

gteam Flow/Feed Flow Mismatch Voltage Sensitive
Relave

Loop Primary Supply Backup Supply
1 vital A, Ckt. 3 vital D, Ckt., 3
2 vital B, Ckt. 3 vital A, Ckt. 3
3 vital ¢, Ckt. 3 vital B, Ckt, 3
4 vital D, Ckt. 3 vital ¢, Ckt, 3

Relay Primary Supply Backup Supply
FM1 vital D, Ckt. 3 vital ¢, Ckt. 3
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FM2 vital <, Ckt, 3 vital B, Ckt, 3
FM3 vital B, Ckt, 3 vital A, Ckt. 3
FM4 vital A, Ckt. 3 vital D, Ckt, 3
gitive Relave
Loop Primary Supply Backup Supply

1 vital A, Ckt. 3 Vital D, Ckt. 3
2 vital B, Ckt. 3 vital A, Ckt. 3
3 Vital C, Ckt. 3 vital B, Ckt. 3
o Vital D, Ckt. 3 vital C, Ckt. 3

Relay Primary Supply Backup Supply
SGL1 Vital A, Ckt. 3 Vital D, Ckt. 3
8GL2 Vital B, Ckt. 3 vital A, Ckt, 3
SGL3 vital €, Ckt. 3 vital B, Ckt. 3
SGL4 vital D, Ckt. 3 vital C, Ckt. 3
Feedwater Contrel 10 VDC Power Supplies
Loop Primary Supply Backup Supply
1 vital A, Ckt. 3 Vital D, Ckt. 3
2 Vital B, Ckt. 3 Vital A, Ckt., 3
3 vital C, Ckt, 3 Vvital B, Ckt. 3
4 vital D, Ckt. 3 Vvital ¢, Ckt. 3

All twelve powered from Semi-Vital Bus 2.

§.1.2 Steam Flow/Feedwater Flow Mismatch Reactor Trip

ITRS4P.0TH
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A potential loss of heat sink due to loss of
water inventory in the steam generator can be
recognized in advance if steam flow rates exceed
feedwater flow rates. To reduce the loss of
steam generator inventory, & reactor trip is
provided on coincident signals oi large steam
flow/feedwater flow mismatch and low steam gen-
erator water level for any one of the four steam
generators.

This trip channel uses the flow signals for main
steam and feedwater sensed by the steam genera-
tor level control system for each steam genera-
tor. The steam flow signal for each loop is
compared to the feedwater flow signal for the
pame L00p.

1f steam flow exceeds feedwater flow by more
than 20% of the mass flow rate for full power
steam demand, an alarm will sound. If the steam
generator level, as indicated by the narrow
range level transmitter in the same loop, is 10%
or below, an alarm will sound. Any of the four
loops will produce a reactor trip if these two
conditions simultaneously occur in a given loop.

5.1.3  Steam Line Break Reactoxr TIip

Excessive steam flow will cool the RCE and in-
sert positive reactivity because the temperature
coefficient is negative. For this reason a two-
out -of-four logic is set up to trip the reactor
on steam flow greater than 110% of full power
steam flow. Steam flow in each of the four main
steam lines is sensed as a pressure differential
across elbow taps located in the first 90 degree
elbow outside the reactor containment. This
signal is sent to a meter relay bistable in the
control room, where a trip signal is initiated

2TRE4P 0T



EOMEE REV 204

Northeast Utllitles Service Company

NUCLEAR ENGINEERING & OPERATIONS
PROJECT DESCRIPTION

REAET

CONNECTICUT YANKEE
MODERNIZE FEEDWATER CONTROL

ITRS4P. 07N

5

-

ol

- B

4

and all main steam trip valves close, if two
channel setpoints are exceeded. A large steam
line break upstream of these pressure tapc will
trip the reactor through either high flux or low
pressure reactor trip.

A reactor trip will also occur if the lower
limit switch on any of the main steam trip
valves indicate closure of the va've. This trip
is inactive below 10% (P7) power.

Steam Generator Overfill Protection

Each Steam Generator has two wide-range level
transmitters (LT-1302-1A, -1B, =-2A, -2B, -3A,
-3B, -4A, -4B)., Steam Generator overfill pro-
tection is initiated if either wide-range level
transmitter senses a 69% high level condition.
This one-out-of-two initiation logic will then
isolate main feedwater by closing the main
feedwater regulating valves,

vital Inverters A and B

The Train A Channels A and B 120 V vital AC
power system consists of two 3 kVA inverters—
Inverter A and Inverter B, They are located in
Switchgear Room A on the same rack with aban-
doned Inverters C and D which were replaced with
new ones located in Switchgear Room B.

The 125 VDC input is supplied to the inverters
from DC~BUS-A Circuits 8 and 20.

The 120 VAC regulated outputs of Inverters A and
B are supplied to 120 VAC vital Buses A and B,
respectively, in the main control board. The
supply from the inverters can be aligned such
that Inverter A can also supply Vital Bus B, and
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Inverter B can also supply Vital Bus A. The
cross-connect is performed manually and doing so
places the plant in a technical specification
action item (TS 3/4.3.8,3.1). Also, due to
existing load constraints on Inverters A and B,
sume loads must be manually shed in order to
utilize this alignment (per CY procedure

AOP 3.2-15, "Loss of Vital Bus®).

External cooling fans are installed underneath
the inverters to supply cooling to interior
components. The power source for this circuit
is panel LP-Cl-1A,

An annunciator on the main control board signi-
fies loss of voltage on a vital bus.

5.2 Method of Change
5.2.1 Stesn Generatoxr Feedwater Flow Transmitter

a) Install a transmitter rack in thu Turbine
2uilding (El. 21'6") near the existing Steam
Gernerator feedwater flow transmitter rack.

b) 1Install new instrument tubing tc the new
instrument rack.

c) Mount eight 4-20 mA, Class 1lE Steam Genera-
tor feedwater flow transmitters, FT-1301-1B,
-1C, =-2B, -2C, =3B, -3D, -4B, and -4D on the
new transmitter rack.

d) Connect the new tubing to FT-1301-1B and
FT-1301-1C. Install independent valving to
each transmitter.

2TRE4AP.OTM
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e)

£)

g)

h)

i)

3)

k)
1)

Connect the new tubing to FT-1301-2B and
FT-1301-2C. Install independent valving to
each transmitter.

Connect the new tubing to FT-1301-3B and
FT-1301-3D. Install independent valving to
each transmitter,

Connect the new tubing to FT-1301-4B and
FT-1301-4D. 1Install independent valving to
each transmitter.

Install channel segregated raceway and cable
from the new transmitters to the Main Con-
trol Room for Channels C and D. Use existing
cable and raceway for Channel B.

Install Main Control Room circuitry, cable,
and wire.

Perform continuity tests and terminate all
cable and wire.

Energize, test, and calibrate the eguipment.

Remove the old Steam Generator feedwater
flow transmitters and associated hardware.

Steam Gepnerator Steam Flow Transm.tters

a)

b)

c)

Install a transmitter rack in the Turbine
Building (El. 37'6") near the existing Steam
Generator steam flow transmitter rack.

Install new instrument tubing to the new
instrument rack.

Mount eight 4-20 mA, Class 1lE Steam Genera-
tor Steam flow transmitters, FT-1201-1B,
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5.

2

3

d)

e)

f)

g)

h)

i)

3)

k)
1)

-1C, -2B, -2C, -3B, -3D, -4B, and -4D on the
new transmitter rack.

Connect the new tubing to FT-1201-1B and
FT-1201-1C. Install independent valving to
each transmitter.

Connect the new tubing to FT-1201-2B and
FT-1201-2C. 1Install independent valving to
each transmitter.

Connect the new tubing to FT-1201-3B and
FT-1201-3D. 1Install independent valving to
each transmitter.

Connect the new tubing to FT-1201-4B and
FT-1201-4D. 1Install independent valving to
each transmitter.

Install channel segregated raceway and cable
from the new transmitters to the Main Con-
trol Room for Channels C and D. Use existing
cable and raceway for Channel B.

Install Main Control Room circuitry, cable,
and wire,

pPerform continuity tests and terminate all
cable and wire.

Energize, test, and calibrate the eguipment.

Remove.the o0ld Steam 3enerator steam flow
transmitters and associated hardware.

Steam Generator Narrow-Range Level Transmittexrs

a)

Seismically install two dual transmitter
mounts near each existing Steam Generator



EDME)-2 REV 204

J
|40 0r81 90-013 g

Northeast Utllities Service Company

NUCLEAR ENGINEERING & OPERATIONS
PROJECT DESCRIPTION

TITL

RRAET

CONNECTICUT YANKEE
MODERNIZE FEEDWATER CONTROL

b)

c)

d)

e)

£)

g)

2TBS4P.07M

narrow-range level trans itter LT-1301-1,
-2, -3, and -4 at the mi. level of the Con-
tainment outer annulus.

Seismically extend the instrument tubing for
LT-1301-1, -2, -3, and -4 to the two new
transmitter mounts.

Seismically mount one 4-20 mA, Class 1lE
Steam Generator narrow-range level transmit-
ter on one of the new dual transmitter
mounts at each location. Install LT-1301-1A
on Loop 1; LT-1301-2A on Loop 2; LT-1301-3A
on Loop 3; and LT-1301-4A on Loop 4.

Seismically mount two 4-20 mA, Class 1E
Steam Generator narrow-range level cransmit-
ters on the other dual transmitter mount.
Install LT-1301-1C and LT-1301-1D on Loop 1;
LT-1301-2C and LT-1301-2D on Loop 2;
LT-1301-3C and LT-1301-3D on Loop 3; and
LT-1301-4C and LT-1301-4D on Loop 4

Connect the extended tubing from LT-1301-1
to LT-1301-1A, LT-1301-1C, and LT-1301-1D.
Install independent valving to each trans-
mitter.

Connect the extended tubing from LT-1301-2
to LT-1301-2A, LT-1301-2C, and LT-1301-2D.
Install independent valving to each trans-
mitter.

Connect the extended tubing from LT-1301-3
to LT-1301-3A, LT-1301-3C, and LT-1301-3D.
Install independent valving to each trans-
mitter.

r
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h)

1)

3)

k)

1)

m)

n)

Connect the extended tubing from LT-1301-4
to LT-1301-4A, LT-1301-4C, and LT-1301-4D.
Install independent valving to each trans-
mitter.

Seismically install channel-segregated con-
duit and cable from the new transmitters to
the Containment penetrations.

Use spare cable from PA 83-117 from the
Cable Vault to the Main Control Room,

Install Main Control Room circuitry, cable,
and wire.

Perform continuity tests and terminate all
cable and wire,

Energize, test, and calibrvete the equipment.

Remove the old Steam Generator Narrow Range
Level transmitters and associated hardware.

5.2.4 Steam Line Break Flow Transmitters

a)

c)

d)

2TBS4P. 07N

Seismically mount four 4-20 mA, Class 1E
Steam Line flow transmitters in place of
existing flow transmitters FT-1202-1, -2,
-3, and -4 in the Protective Enclosures.

Seismically extend and connect existing
tubing and independent valving to each
transmitter.

Utilize existing field cabling.

Install Main Control Room circuitry, cable,
and wire.

L
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e) Perform continuity tests and terminate all
cable and wire.
f) L.ergize, test, and calibrate equipment.
g) Remove the old Steam Line Break Flow trans-
mitters and associated hardware.
5,2.5 Steam Geperator Pressure Transmitters
a) Seismically mount four 4-20 mA, Class lE
Steam Generator pressure transmitters in
place of existing containment mounted pres-
sura transmitters PT 1201-1, -2, -3, and -4.
Reilablz the new transmitters as PT 1201-1B,
-2B, =3B, and -4B. Utilize the spare mounts
beside the Train A Steam Generator narrow-
range level transmitters.
b) Relable the existing Steam Generator pres-
sure transmitters (PT 1201-1B, ~2B, -3B, and
. -4B) mounted in the Terry Turbine Building
bl as PT 1201-1C, -2C, -3D, and -4D.
¢) Seismically extend and coanect existing
tubing and independent valving to each
transmitter,
d) Utilize existing field cabling.
d4) 1Install Main Control Room circuitry, cable,
and wire.
e) Perform continuity tests and terminate all
cable and wire,
f) Energize, test, and calibrate equipment.

2TBS4P .07
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Remove the old containment mounted Steam
Generator pressure transmitters and associ-
ated hardware.

. ] , b

a)

b)

c)

d)

e)

£)

g)

h)

Seismically install the two new two-bay
Feedwater Protection instrumentation cabi-
nets behind the Main Control Board.

Remove the existing Hagan Feedwater Control
System instrumentation cabinets in the rear
of Main Control Board D-E.

Seismically install the two new single-bay
Feedwater Control System instrumentation
cabinets in the rear of Main Control Board
D-E.

Connect wiring from existing Foxboro cabi-
nets “NB* and "NS" for bypass flow input to
Feedwater Control System utilizing existing
spare cable.

Wire existing spare steam/feed flow mismatch
logic-to-contact relays in Reactor Trip
Logic cabinets to plant annunciator and
computer.

Remove existing contact-to-logic cards for
Steam Line Break inputs and add new logic-
to-contact relays in Reactor Trip Logic

cabinets to plant annunciator and computer.

Terminate all field cable and wire at the
new Feedwater Control System instrumentation
cabinets.

Energize, test, and calibrate the equiphent.
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§.2.7 Main Control Board Modifications

a) Remove obsolete Main Control Board equipment
and move existing eguipment as necessary.

b) GCeismically mount replacement and additional
Main Control Board egquipment.

c) Install Main Control Board cable and wire

d) Perform continuity tests and terminate all
cable and wire.

e) Energize, test, and calibrate the equipment.
5.2.8 yvital Inverters A and B

a) The new vital power supplies are specified
to be as identical as possible to that of
Inverters C and D, As such, the new
arrangement will consist of two inverter
cabinets and two constant voltage transform-
ers which are used as an altarnate source.

b) Existing Inverters A and B will be electri-
cally disconnected. Existing field cables
will be re-utilized to the best extent
possible.

¢) The external cooling fans will be
deenergized and removed. The circuit will
be disconnected at Panel LP-Cl-1A. The new
inverters have internally powered cooling
fans.

d) Existing Inverters A and B, abandoned
Inverters C and D, and their associated
mounting rack will be physically removed.
The new inverter cabinets and constant volt-

2THS4P. 0™
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e)

f)

a)

age transformers will be located in this
area. The inverter cabinets will be floor
mounted. The constant voltage transformers
will be attached to a floor-mounted rack.

The DC input to the inverters will still be
from DC-BUS-A. The existing circuit break-
ers will be used and the input cables will

be re-utilized to the best extent practical.

Two new circuits will be required from
MCC-13 to supply input to the alternate
source constant voltage transformers.

New control cable and raceway will be added
from the inverters to the main contreol board
annunciator to signify inverter trouble.

5.3 Resign Ilonputs

5:3:3

a)

b)

c)

a)

2TBSAP.0M

. i s .

ANSI N45.2, 1977 Quality Assurance Pro-
gram Requirements for
Nuclear Power Plants

ANST N45.2. 1972

5]

Packaging, Shipping,
Receiving, Storage, and
Handling of Items for
Nuclear Power plants
ANSI C39.1, 1981 Requirements for Elec-
trical Analog Indicat-
ing Instruments

ANSI C39.2, 1964 Direct Acting Electri-
cal Recording Instru-

ments.

r
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ANSI C39.5,

ANSI/IEEE-

ANS"‘7.4.3.21

ANSI/IEEE 741-90

ASTM A380,

Safety Requirements for
Electrical and Elec-
tronic Measuring and
Controlling Instrumen-
tation,

Application Criteria
for Programmable Digi~
tal Computer Systems
and Safety Systems of
Nuclear Power Gener-
ating Stations.

Standard Criteria for
the Protection of

Class 1lE Power Systems
and Equipment in Nucle-
ar Power Generating
Stations.

. : . : o)

ASTM A262, 1986 Recommended Practice for
Detecting Susceptibility to
Inter-granular Attack in

Stainless Steels.

Recommended Practice for
De-scaling and Cleaning
Stainless Steel Surfaces.

: £ Bk iy i ; :

IEEE 279, Criteria for Protection
Systems for Nuclear Power

Generating Stations.

’
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b)

c)

d)

e)

£)

g)

h)

1)

IEEE

IEEE

IEEE

IEEE

IEEE

1IEEE

IEEE

1EEE

308,

317,

323,

338,

344,

336,

379,

38l,

1980

1983

1974

1977

1975

1985

1977

1877

Criteria for Class 1lE Power
Systems for Nuclear Power
Generating Stations.

Electric Penetration Assem-
blies in Containment Struc-
tures for Nuclear Power
Generating Stations.

Standard for Qualifying

Class 1E Equipment for Nu-
clear Power Generating Sta-
tions.

Criteria for Periodic Test-
ing of Nuclear Power Gener-
ating Station Safety Sys-
tems.

Trial Use Guide for Seismic
Qualification of Class 1lE
Electrical Egquipment for

Nuclear Power Generating

Stations.

Standard Installation, In-
spection and Testing

Requirements for Power, In-
strumentation, and Control
Equipment at Nuclear Facil-
ities.

Application of the Single
Failure Criterion to Nucle-
ar Powey Generating Station
Class 1lE Systems.

Criteria for Type Testg of
Class 1E Modules Used in
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k)

1)

m)

n)

0)

p)

Nuclear Power Generating
Stations.

IEEE 383, 1974 Standard for Type Test of
Class 1E Electric Cables;
Field Splices and Cornec-
tions for Nuclear Power
Generating Stations.

IEEE 384, 1981 Criteria for Independence
of Class 1E Equipment and
Circuits.

IEEE 420, 1982 Design and Qualification of
Class 1E Control Boards,
panels and Racks used in
Nuclear Power Generating
Stations.

IEEE 467, 1980 Quality Assurance Program
Requirzments for the Design
and Manufacture of Class 1E
Instrumentation and Elec-
trical Equipment for Nucle-
ar Power Generating
Stations.

IEEE 472, 1974 Guide for Surge Withstand
Capability (SWC) Tests.

IEEE 577, 1976 Reguirements for Reliabili-
ty Analysis in the Design
and Operation of Safety
Systems for Nuclear Power
Generating Stations.

IEEE 603, 1980 Criteria for Safety Systems
for Nuclear Power Genegat-
ing Stations.
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q) IEEE 650, 1979 Standard for Qualification
of Class 1E Battery Charg-
ers and Inverters for Nu-
clear Power Generating Sta-
tions.
r) TIEEE 690, 1984 Design and Installation of

8)

a)

b)

c)

d)

2TRS4P . 07M

ANSI/IEEE-ANS-
7-4.3.2-1982

Cable Systems for Class 1E
Circuits in Nuclear Power
Generating Stations.

Applicati “iteria for
Programma ‘gital Com-
puter &, 1 Safety
Systems of N sar Power
Generating Sti ions.

8 amatah s bt i

10CFR50, Appendix B Quality Assurance,

10CFR, Part 21

10CFR50, Appendix R

10CFR50.49

Criteria for Nuclear
Power Plants.

Reporting of Defects
and Non-compliance.

Fire Protection Program
for Nuclear Power Fa-
cilities Operating
Prior to January 1.
1979,

Environmental Qualifi-
cation of Electric
Equipment Important to
Safety for Nuclear
Power Plants.
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e) 10CFR50.59

£) R.G. 1.22

g) R.G. 1.29, Rev. 3
Sept. 1978

h) R.G. 1,38, Rev. 2
May 1977

2 R.G. 1.75, Rev. 2
Sept. 1978

j5) R.G. 1.89, Rev, 1
June 1984

k) R.G. 1.97, Rev, 3
Dec. 1980

1) R.G. 1.100, Rev.

2TES4P.07M

Changes, tests and
experiments.

Periodic Testing of
Protection System Actu-
ation Functions.

Seismic Design
Classification.

Quality Assurance
Requirements for
Packaging, Shipping,
Receiving, Storage, and
Handling of Items for
Water-Cooled Nuclear
Power Plants.

Physical Independence
of Electrical Systems.

Environmental
Qualification of
Certain Electrical
Equipment Important to
Safety for Nuclear
Power Plants.

U. S. Regulatory
Commission Instrumenta-
tion for Light-Water-
Cooled Nuclear Power
Plants to Assess rlant
and Environmental Con-
ditions during and
following an accident.

Seismic Qualificat}on
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Aug. 1977
m) R.G. 1.152
Nov. 1985

n) NUREG-0588, Rev. 1
July 1981

of Electric Equipment
for Nuclear Power
Plants.

Criteria for
Programmable Digital
Computer System Soft-
ware in Safety-Related
Systems of Nuclear
Power Plants.

Interim Staff Position
on Environmental Quali-
fication of Safety-
Related Electrical
Equipment.

ke adoadeed

a) IsAa, $67.01, 1979

b) ISA, 567.06, 1984

Transducer and Trans-
mitter Installation for
Nuclear Safety Applica-
tions.

Resronse Time Testing
of Nuclear Safety-Re-
lated Instrument Chan-
nels in Nuclear Plants.

L St i

a' ASME Boiler and Pressure Vessel Code, Sec~-
tion III and IX 1983 Edition up to and in-
cluding Winter 1983 Addenda.

b) ASME Boiler and Pressure Vessel Code, Sec-

tion XI, ®“Inservice Inspection.”

1983 Edi-

tion up to and including the Summer 1984

Addenda.

“TREVND |
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§.

3

¢) AISC Specification for the Design, Fabrica-
tion, and Erection of Structural Steel for
Buildings; 8th Edition,

d) AWS D1.3, Specification for Welding Sheet
Steel and Structures (1981), of latest Edi-
tion in effect during installation.

e) AWS D1.1, Structural Welding Code (1984), or
Latest Edition in effect during installa-
tion.

f) Welder Qualifications per AWS D1.1, AWS D1.3
and ASME Section IX as applicable.

Note: Latest issue of such specifications,

standards, and codes means the issue
(including latest published case rul-
ing, interpretation, and addenda) in
force on the date of the PDCR. Adop-
tion of any subsequent issue of case
rulings shall be subject to the owner's
approval, Northeast Utilities Welding
Manual referencing earlier additions to
the code are acceptable. C. N. Flagg
Welding Manuals referencing earlier
additions to the code are acceptable.

Plant Design Documents/Inputs

a)

b)

c)

CYAPCO Haddam Neck Station Updated FSAR
(May, 1987).

NUSCO Nuclear Training Manuals for Connecti-
cut Yankee Systems.

Connecticut Yankee System Descriptions,
Revision 1.

r
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d)

e)

Feedwater Control System Description A-4079,
westinghouse Electric Corporation.

Reactor Control and Protection System De-
scription CYW-300, Westinghouse Electric
Corporation.

5.4 Detailed Desidn
5.4.1 Brocurement Specifications

2TES4P .07

a)

b)

c)

d)

e)

NUSCO Specification SP-EE-323 establishes
the requirements for instrumentation to
replace the Feedwater Control System and
secondary-side Reactor Protection functions.
This instrumentation was purchased QA Cate-
gory 1, Class 1E from the ¥oxhoro Company
under Furchase Order 884365. (Portions of
the Purchase Order are non-QA.)

Field transmitters were purchased QA Catego-
ry 1, Class 1lE, from Rosemount Incorporated
under Purchase Order 235030.

Main Control Board indicators were purchased
QA Category 1, Class 1E from International
*nstruments under Purchase Order 886451.

NUSCO Specification SP-EE-336 establishes
the requirements for the Vital Inverters and
associated hardware. This equipment was
purchased QA Category 1, Class 1lE from
Cyberex Incorporated under Purchase Order
887440.

All new cable to be installed has been pur-
chased QA Category 1 and satisfies the flame
retardant requiruments of IEEE 383.

’
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5.4.2 DResign Drawings

a) A functional description of this plant de-
sign change is provided by drawings listed
on drawing index, 16103-31095, Sheets 1B,
1C, and 1D.

b) Connection diagrams of all Foxboro internal
cabinet wiring are provided by drawings
listed on drawing index, 16103-31095,
Sheets 1B, 1C, and 1D.

¢) The following loop connection diagrams show
the cverall instrument channel arrangements
and physical layout, including field inter-

connections:

16103-31079, 8h. 37A SG #1 Level & Pressure

16103-31079, Sh. 37B SG #1 Steam/Feed Flow &
SLB

16103-31078, Sh. 38A-~ SG #2 Level & Pressure

16103-31079, Sh. 38B SG #2 Steam/Feed Flow &
SLB

16103-31079, Sh. 3% SG #3 Level & Pressure

16103-31079, Sh. 39B 8G #3 Steam/Feed Flow &
SLB

16103-31079, Sh. 40A SG #4 Level & Pressure

16103-31079, Sh. 40B SG #4 Steam/Feed Flow &
SLB

16103-31079, Sh. 58 SG #1-4 WR Level Ch., A

16103-31079, Sh. §9 SG #1-4 Wi Level Ch. B

16103~-31079, Sh. 66 8G Pressure Ch. C & D

16103-32150, Sh. 11B Auxiliary Feedwater
Flow

d) The seismic design and mounting details of
equipment installed under this plant design
change is detailed by the following approved
design drawings:

27TBS4P . 0T
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2THS4P.0TH

16103-28803, Sh. 12A Transmitter Racks
Turbine Building
16103-28803, Sh. 12B Transmitter Support

Containment
Spez., 200 Cabiret In-
stallation

16103-23035, 8h. 25A

Instrument tubing and valving associated
with thig plant design change are detailed
by the following approved design drawings:
16103-28807, Sh. 1 I1S0O-Steam Flow Trans-
mitters FT-1201-1B, 1C,
2B, 2C

I1S0-Steam Flow Trans-
mitters FT-1201-3B, 3D,
4B, 4D

I1S0-Feedwater Flow
Transmitters
FT-1301-1B, 1C, 2B, 2C
180-Feedwater Flow
Transmitters
FT-1301-3B, 3D, 4B, 4D
ISO-SG #1 Transmitter
LT-1301-1A, 1C, 1D
I1S0-SG #2 Transmitter
LT-1301-2A, 2C, 2D
180-SG #3 Transmitter
LT-1301-3A, 3C, 3D
I1S80-8G #4 Transmitter
LT-1301-4A, 4C, 4D

16103-28807, 8h. 2

16103-28808, Sh. 1

16103-28808, Sh. 2

16103-28059, Sh. 9A

16103-2805%, Sh. 10A

16103-28059, sh. 11A

16103-28059, Sh. 12A

Modifications to the Main Control Board
equipment levout are detailed by the follow-~
ing approveu design drawings:

16103-30049,
16103-30049,

sh. §
Sh. 6

MCB Front View, Panel E
MCE Front Viqu pPanel F
(Front-Top)
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16103-30049, Sh. 6A MCB Front View, Panel F
(Bottom)

16103-30049, Sh., 7 MCB Front View, Panel G
(Top)

16103-30049, §h. 13 MCB Relay Panels D10
and D11 (Rear)

16103-30049, Sh. 13A #UCB Relay Panels D10
and D11 (Rear)

16103-3004%, Sh. 14 MCB Relay Panels F7 and
F8 (Rear)

16103-20058, Sh. 2 MCB Front View Post-

Accident Panel FF

g) The fnllowing drawing transmittals incorpo-
rate this plant design change:

PSD-DT-630-92
PSD-DT-631-92
PSD-DT-632-92
PSD-DT~633-92
PSD-DT-634-92
PSD-DT-635-92

PSD-DT-637-92
PSD-DT-742-52
PSD-DT-765-92
PSD-DT-769-92
PSD-DT-785-92
PSD-DT-805-92

PSD-DT-826-92

5.4.3 Regian Evaluations

a) NUSCO ENGINEERING MECHANICS, in conjunction
with NUSCO CIVIL DESIGN, will perform a
Seismic Qualification review and design
verification to examine the seismic integri-
ty of equipment and equipment mounting con-
figurations.

b) NUSCO ELECTRICAL ENGINEERING (PSD) will per-
form a review and design verification to
examine the impact of the change on existing
electrical equipment and the electrical
characteristics of the added equipment used
to implement the plant design change.

2TBEAP.0OMM
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¢) NUSCO ELECTRICAL ENGINEERING, SPECIAL STUD-
1ES, will perform a review and design veri-
fication to examine the Environmental Quali-
fication of equipment purchased to implement
the plant design change as well as the in-
sta)lation of this eguipment in harsh envi-
ronments,

d) NUSCO I&C ENGINEERING will perform a review
and design verification of the overall
change and the impact of the change on ex-
isting instrumentation and control equip-
ment .

e) NUSCO PROBABILISTIC RISK ASSESSMENT has
performed a review and design verification
concluding that the plant design change will
result in a net reduction in core melt fre-
guency.

f) NUSCO RELIABILITY ENGINEERING has performed
a reliability analysis for this plant design
change in accordance with IEEE 577-1976,
Requirements for Reliability Analysis in the
Design and Operation of Safety Systems for
Nuclear Power Generating Stations.

5.4.4 Conformance to 1EEE 279-197]1 and IEEE €03-1980

5.4.4.1 Single-Failure Criteria

This portion of the instrumentation
upgrade will perform all safety func-
tions required for a design basis event
in the presence of: (1) any single de-
tectable failure within the safety sys-
.ems concurrent with all identifiable
but nondetectable failures; (2) all,
failures caused by the single failure;

27TBS4AP .0
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5.4.4.2

5.4.4.3

and (3) all failures and spurious sys-
tem actions which cause or are caused
by the design basis event requiring the
safety function.

This plant design change will enhance
the adherence to the single failure
criteria by:

a) Increasing channel and train inde-
pendence and redundancy.

b) Providing a dexign and test scheme
to eliminate identified
nondetectable failures.

¢) Reducing potential cascaded and de-
sign basis event failures.

d) Eliminating certain commcn mode
failures through the use of quali-
fied Class 1lE components.

Specific safety implications are iden-
tified and addressed in the safety
evaluations.

Completion of Protection Action

The Reactor Trip Logic Cabinets are
designed so that, once initiated autc-
matically or manually, the intended
sequence of protective actions of the
execute features will continue until
completion.

Quality
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Components and modules used in this
plant design change are of a Quality
that is consistent with minimum main-
tenance requirements and low failure
rates. The following failure rate in-
formation is applicable to this design:

Rosemount Transmitters MTBF = 118
years

SPEC 200 Micro Card 2CCA-~-S MTBF = 5,84
years

SPEC 200 Micro Card 2CCA-D MTBF = 4.84
years

SPEC 200 Analog Modules MTBF = 30 years

Note: Since the SPEC 200 Micro Cards

are relatively new in compari-
son to other equipment,
published MTBF figures are low-
er biased since less historical
data is available.

5.4.4.4 Eqguipment Qualification

Safety system egquipment used in this
plant design change is Class 1E quali-
fied in accordance with IEEE Std.
323-1974.

5.4.4.5 System Integrity

The safety system equipment used in
this plant design change is designed to
accomplish its safety function under
the full range of applicable conditions
enumerated in the design basis.

5.4.4.6 Independence

2THSHP.OM
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Physical separation and electrical iso-
lation is provided in this plant design
change to maintain the independence of
Class 1E circuits and equipment.

Physical separation of redundant trains
and channels of instrumentation is pro-
vided as follows:

2TBSAP.OTM

Containment protection instrumenta-
tion cabling is separated by chan-
nel segregated conduit.

Protection instrumentation cabling
through containment penetration are
separated b’ distance between chan-
nel segregated penetration groups.

Cable vault protection instrumenta-
tion cabling is separated by chan-
nel segregated conduit and cable
tray.

Protection Instrumentation cabling
from the cable vault to the Control
Room is through a common duct bank
and cable tray. This is remanent
of the original plant design in
which separation regquirements were
not applicable. Cabling to protec-
tion instrumentation required for
safe shutdown during fire scenarios
is, however, separated as a result
of PA 83-117 modifications.

Main Control Board cabling and wir-

ing is not train or channel sepa-
rated.

¢
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Cabling from the Main Control Board
to the existing Foxboro racks is
channel and train separated through
the use of enclosed split wireway.
Channel 1 instrumentation cable is
routed in one half of the Channel 1
wireway while Channel 1 power
cabling and associated control
cabling is routed in the other
half. This arrangement represents
Channel's 2, 3, and 4, as well.
Train A (Channel's 1 and 2) is
physically separated from Train B
(Channel's 3 and 4).

Cabling from the Main Control Board
to the new Foxboro protection racks
is channel and train separated
through the use of separate
conduit.

Cabling from the new and existing
Foxboro protection racks to the
Reactor Protection Logic Cabinets
is train and channel segregated
using conduit and enclosed split
wireways. The Train A split
wireway houses Channels 1 and 2,
while the Train B split wireway
houses Channels 3 and 4.

Non-Class 1E annunciation and com-
puter point cabling is housed in
separate conduit and enclosed split
wireway .

Physical separation of redundant
Foxboro protection racks is provid-

ed by distance and physical barri-
ers.
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Electrical isolation between safety and
nonsafety circuitry is provided by
qualified Class 1lE analog and digital
isolation devices. 1Isolation device
application, in control and instrumen-
tation circuits, is in accordance with
IEEE Std. 384-1981, Figure 1.

5.4.4.7 Capability for Test and Calibration

Capability for testing and calibration
of safety systems equipment will be
provided while retaining the capability
of the safety systems to accomplish
their safety functions during power
operation. This testing and calibra-
tion will duplicate, as closely as
practicable, performance of the safety
functiocn,

This modification allows test signal
injection of an appropriate magnitude
to verify reactor trip setpoints of
each redundant portion of the safety
system and Reactor Trip Logic verifica-
tion through the generation of “half’®
Reactor Trips. Verification of Reactor
Trip coincidence logic is also avail-
able.

5.4.4.8 Information Displays

Display information will be provided
for manually controlled actions for
which no automatic control is provided.
risplay information will provide accu-
rate, complete, and timely information
pertinent to safety system status.
Indication of bypass conditions will be

2TBS4P. 0T
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provided in the Control Room. Informa-

5.4.5

tion displays provided for manually

controlled protective actions will be
visible from the location of the con-

trols used to effect the actions.

Iransmitters

This plant design change will replace/add the
following Category 1, Class 1lE transmitters:

TRANSMITTER ESCRIPTION

PT-1201-1B
PT-1201-2B
PT-1201~-3B
PT-1201-4B

FT-1202-1
FT-1202-2
FT-1202-3
FT-1202-4

FT-1301-1B
FT-1301-2B
FT-1301-3B
FT-1301-4B
rTr-1301+1C
FT-1301-2C
FT-1301-3D
FT-1301-4D

FT-1201-1B
F1-1201-2B
FT-1201-3B
FT-1201-4B
FT-1201-1C
FT-1201-2C
FT-1201-3D
FT-1201-4D

LT-1301~1A
LT-1301-2A
LT-1301-3A
LT-1301-4A

2T8S84P. 07

#1
#2
#3
#4

#1
#2
#3
w4

#1
#2
#3
#4
#1
82
#3
#4

#1l
#2
L
#4
#1
#2
#3
#4

#1
#2
#3
®4

PRESSURE CHANNEL B
PRESSURE CHANNEL B
PRESSURE CHANNEL B
PRESSURE CHANNEL B

STEAM LINE BREAK
STEAM LINE BREAK
STEAM LINE BREAK
STEAM LINE BREAK

FEED
FEED
FEED
FEED
FEED
FEED
FEED
FEED

STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM

FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL
CHANNEL

NARROW RANGE LEVEL
NARROW RANGE LEVEL
NARROW RANGE LEVEL
NARROW RANGE LEVEL

ooOoNWEww

%gég
>
OOmOWw OVO00O00O0 COO00O00O0O0C

CHANNEL A

BANGE

0 to 1200 PSIG
0 to 1200 PSIG
0 to 1200 PSIG
0 to 1200 PSIG

-27 to 270 in,
~27 to 270 in.
-27 to 270 in.
=27 to 270 in.

te
to
to
to
to
to
to
to

to
to
to

528.

531
5§33

$29.

528

§31.

533

529.

573
573
573
573
573
573
573
5§73

to
to
to
to

74
.22
.56
51
.74
22
.56
51

.65
.65
.65
.65
.65
.65
.65
&5

17.8 in.
17.6 in.
17.6 in.
17 .6 in.

in.
in,
in.
in.
in.
in.
in.
in.

in.
in.
0.
in.
in.
in.
in.
in.
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LT-13v1-1C G #1 NARROW RANGE LEVEL CHANNEL C 82.3 to 17.6 in. H,0
LT-1301-2C §G #2 NARROW RANGE LEVEL CHANNEL C 82.3 to 17.6 in. H,0
LT-1301-3C SG #3 NARROW RANGE LEVEL CHANNEL C 82.3 to 17.6 in. H0
LT-1301-4C SG #4 NARROW RANGE LEVEL CHANNEL C 82.3 to 17.6 in. H)0
LT-1301-1D G #1 NARROW RANGE LEVEL CHANNEL D 8Z.3 to 17.6 in. H0
LT-1301-2D S8G #2 NARROW RANGE LEVEL CHANNEL D 82.3 to 17.6 ir. H,0
LT-1301-3D 8G #3 NARROW RANGE LEVEL CHANNEL D 82.3 to 17.6 in. H0
LT~1301-4D S8G #4 NARROW RANGE LEVEL CHANNEL D 82.3 to 17.6 in. K0

5.4.6 Indicators

This plant design change will replace/add the
following Category 1, Class 1E indicators:

ANDICATOR DESCRIPTION EANGE
FI1-1301-1B/FI-1301-1C SG #1 FEED FLOW CHANNEL B & C 0 to 2.5PPH X 10°
FI1-1301-2B/FI-1301-2C SG #2 FEED FLOW CHANNEL B & C 0 to 2.5PPH X 10*
FI-1301-3B/F1-1301-3D SG #3 FRED FLOW CHANNEL B & D 0 to 2.5PPH X 10¢
FI1-1301-4B/FI-1301-4D SG #4 FEED FLOW CHANNEL B & D 0 to 2.5PPH X 10°
FI-1201-1B/FI-1201-1C SG #1 STEAM FLOW CHANNEL B & C 0 to 2.5PPH X 10°¢
FI1-1201-2B/FI-1201-2C SG #2 STEAM FLOW CHANNEL B & C 0 to 2.5PPH X 10*
FI-1201-3B/FI1-1201-3D SG #3 STEAM FLOW CHANNEL B & D 0 to 2.5PPH X 10°
F1-1201-4B/F1-1201-4D SG #4 STEAM FLOW CHANNEL B & D 0 to 2.5PPH X 10°
LI-1301-1A SG #1 NARROW RANGE LEVEL CHANNEL A 0 to 100%
LI-1301-2A SG #2 NARROW RANGE LEVEL CHANNEL A 0 to 100%
LI-1301-3A SG #3 NARROW RANGE LEVEL CHANNEL A 0 to 100%
LI-1301-4A SG #4 NARROW RANGE LEVEL CHANNEL A 0 to 100%
L1-1301-1C 8G #1 NARROW RANGE LEVEL CHANNEL C 0 to 100%
LI-1301-2C SG #2 NARROW RANGE LEVEL CHANNEL C 0 to 100%
LI-1301-3C SG #3 NARROW RANGE LEVEL CHANNEL C 0 to 100%
LI-1301-4C SG #4 NARROW RANGE LEVEL CHANNEL C 0 to 100%
LI-1301-1D SG #1 NARROW RANGE LEVEL CHANNEL D 0 te 100%
LI-1301-2D 8G #2 NARROW RANGE LEVEL CHANNEL D 0 to 100%
L1-1301-3D SG #3 NARROW RANGE LEVEL CHANNEL D 0 to 100%
LI-1301~4D SG #4 NARROW RANGE LEVEL CHANNEL D 0 to 100%
PI-1201-1B/PI-1201-1C SG #1 PRESSURE CHANNEL B & C 0 to 1200 PSIG
PI-1201-2B/PI-1201-2C SG #2 PRESSURE CHANNEL B & C 0 to 1200 PSIG
PI-1201-3B/PI-1201-3D &G #3 PRESSURE CHANNEL B & D 0 to 1200 PSIG
PI-1201-4B/PI1-1201-4D SG #4 PRESSURE CHANNEL B & D 0 to 1200 PSIG
F1-1202-1 SG #1 STEAM LINE BREAK FLOW 0 te 150%
F1-1202-2 SG #2 STEAM LINE BREAK FLOW 0 to 150%

2TBSAP . 0TM
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F141200-3 $G #3 STEANM LINE BREAK FLOW 0 to 1508
$1-1202-4 5G #4 STEAM LINE [REAK FLOW 2 to 1508
L1-1302-1A/L1+1202-18 8G #1 WIDE RANGE LEVEL CHANNEL B & C 0 to 1008
L1-1302-2A/L1=1302-2B 8G €2 WIDE RANGE LEVEL CHANNEL B & C ( to 1008
{1-1302-3A/L1-1302-38 80 #3 WIDE RANGE LEVEL CHANNEL B & C 0 to 100%
L1-1302+84A/L1-1302-4F 5G #4 WIDE RANGE LEVEL CHANNEL B & C 0 to 1008
F1-1301-1 8G #1 AUXILIARY FEED FLOW 0 to 600 GIM
F1-1301-2 8G #1 AUXILIARY FEED FLOW 0 to 600 GPM
F1-1371+3 £G #1 AUXILIARY FEED FLOW 0 to 600 GPM
Fl-1301-4 8G #1 AUXILIARY FEED FLOW U te 600 GPM
5.4.7 Eecorders
This plant design change will repluce/add the
following non-gafety-related recorders:
RECQRDEF DESCRIPTION RANMGE

FR=1201~1/FR-1301-1
FR-1201~2/FR-1301-2
FR-1201-3/FR-1301-3
FR-1201-4,/FR-1301-4

LR-1301-1
LR-1301-2
LR-1301-3
LR-1301-4

Note

5.4.

Phy TR

8

5G #1 PTEAM/FEED FLOW 0 te 2.5PPH X 1V*
5G #2 STEAM/FEED FLOW 0 to 2,5PPH X 10°
85G #3 STEAM/FEED FLOW 0 to 2.5PPH X 10'
SG #4 STEAM/FEED FLOW 0 to 2.5PPH X 10*
§G #1 NARROW R'NGE LEVEL 0 vo 100%
8G #2 NARROW RALJE LEVEL 0 vo 1008
SG #3 NARROW RANGE LEVEL 0 to 100%
§G #4 NARROW RANJE LEVIL 0 to 100%

These recorde.s may not be utilized Lo provide
future Regulatory Guide 1.%7 indication (Type A)
as they are not gualified. Qualified units were
proposed to meet potential fu“ure needs, howev-
er, plant operators preferrea the design charac-
teristics of the above nongualified units.

This plant design change will réplece/add the
following non-safety-related A/M Stations:

’



Northeast Utllities Service Company

NUCLEAR ENGINEERING & OPERATIONS
PROJECT DESCRIPTION

i3
L
¢
¥
v
3
5
"4
s
¥
v
I

-




EDMEY2 REV B4

67 0,81 90-013
Northeast Utllities Service Company
NUCLEAR ENGINEERING & OPERATIONS
PROJECT DESCRIPTION
FREETYOT
RRAET

CONNECTICUT YANKEE
MODERNIZE FEEDWATER CONTROL

Also, the following Main Contrcl Board Annunciators
will be deleted:

EL17 STEAM LINE BREAK SIGNAL LOW
El1l9 $G LEVEL TRANSMITTER SIGNAL HI
F237 FEEDWATER 10 VDC FAILURE

G128 VITAL BUS INVERTER OFF

5.4.10 Computer Points

Existing analog and digital computer points will
be maintained. Bistable and signal inputs will
be provided by the new equipment. In addition,
the following computer points will be added:

ANALOG

§G #1 NARROW RANGE LEVEL CHANNEL A 0-100% 0-10.24V
6G #1 NARROW RANGE LEVEL CHANNEL C 0-100% 0-10.24V
$G #1 NARROW RANGE LEVEL CHANNEL D 0-100% 0-10.24V
§G #2 NARROW RANGE LEVEL CHANNEL A 0-100% 0-10.24V
SG #2 NARKOW RANGE LEVEL CHANNEL C 0-100% 0-10.24V
8G #2 NARROW RANGE LEVEL CHANNEL D 0-100% 0-10.24V
8G #3 NARROW RANGE LEVEL CHANNEL A 0-100% 0-10.24V
SG #3 NARROW RANGE LEVEL CHANNEL C 0-100% 0-10.24V
SG #3 NARROW RANGE LEVEL CHANNEL D 0-100% 0-10.24V
§G #4 NARROW RANGE LEVEL CHANNEL A 0-100% 0-10.24V
8G #4 NARROW RANGE LEVEL CHANNEL C 0-100% 0-10.24V
§G #4 NARROW RANGE LEVEL CHANNEL D 0-100% 0-10.24V
8G #1 FEEDWATER FLOW CHANNEL C 0-2.5PPH X 10* 0-80mv
§G #2 FEEDWATER FLOW CHANNEL C 0-2.5PPH X 10* 0-80mV
G #3 FEEDWATER FLOW CHANNEL D 0-2.5PPH X 10 0-80mV
£G #4 FEEDWATER FLOW CHANNEL D 0-2.5PPH X 10° 0-80mV
SG #1 STEAM FLOW CHANNEL B 0-2.5PPH X 10 0-80mV
G #2 STEAM FLOW CHANNEL B 0-2.5PPH X 10* 0-80mvV
8G #3 STEAM FLOW CHANNEL B 0-2.5PPH X 10 0-80mV
SG #4 STEAM FLOW CHANNEL B 0-2.5PPH X 10 0-80mvV
§G #1 STEAM FLOW CHANNEL C 0-2.5PPH X 10* 0-80mV
G #2 STEAM FLOW CHANNEL C 0-2.5PPH X 10* 0~80mV

ZTREAP OTM
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0-2.5pPH X 10° 0~ 8B0mvV
0+2 . 5PFH X 10° 0=-80mv

8G #3 STEAM FLOW CHANNEL
66 %4 STEAM FLOW CHANNEL

oo

$G #)1 PRESSURE CHANNEL B 0-1200 PS1G ¢=1.24V
8G #2 PRESSURE CHANNEL B 0-1200 PSIG 0«1.24V
SG #3 PRESSUKE CHANNEL B 0-1200 PEIC 0-1.24V
SG #4 PRESSURE CHANNEL B 0-1200 PSIG 0-1.24V
RIGITAL

§G #1 NR LEVEL CHANNEL A HIGH/NORMAL

G #1 NR LEVEL CHANNEL C HIGH/NORMAL

G #1 NR LEVEL CHANNEL D HIGH/NORMAL

5G #2 NR LEVEL CHANNEL A HIGH/NORMAL

G #2 NR LEVEL CHANNEL C HIGH/NORMAL

G #2 NR LEVEL CHANNEL D HIGH/NORMAL

5G #3 NR LEVEL CHANNEL A HIGH/NORMAL

S5G #3 NR LEVEL CHANNEL C HIGH/NORMAL

SG #3 NR LEVEL CHANNEL D HIGH/NORMAL

G #4 NR LEVEL CHANNEL A HIGH/NORMAL

G #4 NR LEVEL CHANNEL C HIGH/NORMAL

G #4 NR LEVEL CHANNEL D HIGH/NORMAL

G #1 NR LEVEL DEVIATION HIGH/NORMAL

$G #2 NR LEVEL DEVIATION HIGH/NORMAL

8G #3 MY LEVEL DEVIATION HIGH/NORMAL

8G #4 NR LEVEL DEVIATION HIGH/NORMAL

8G #1 STEAM FLOW DEVIATION HIGH/NORMAL
G #2 STEAM FLOW DEVIATION HIGH/NORMAL
8G #3 STEAM FLOW DEVIATION HIGH/NORMAL
G #4 STEAM FLOW DEVIATION HIGH/NORMAL

G #1 FEED FLOW DEVIATION HI1JH/NORMAL
6G #2 FEED FLOW DEVIATION HIGH/NORMAL
8G #3 FEED FLOW DEVIATION HIGH/NORMAL
SG #4 FEED FLOW DEVIATION HIGH/NORMAL

8G #1 XFER SWITCH STATUS ABNORM/NORMAL
SG #2 XFER SWITCH STATUS ABNORM/NORMAL
SG #3 XFER SWITCH STATUS ABNORM/NORMAL
SG #4 XFER SWITCH STATUS ABNORM/NORMAL

SG #1 FWCS CARD FAILURE

27654 OM
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8C 42 FWCS CARD FAILURE
G #3 PWCS CARD FAILURE
8G #4 FWCE CARD FAILURE

G #1 OVERFILL PROTECTION ACTUATED/NORMAL
8G #2 OVERFILL PROTECTION ACTUATED/NORMAL
GG #3 OVERFILL PROTECTION ACTUATED/NORMAL
G #4 OVERFILL PROTECTION ACTUATED/NORMAL

5.4.11

$.4.12

ATREAP 0N

SPEC 200 Micro Usade

The acceptability of Foxboro SPEC 200 Microe
equipment usage in safety systems of Nuclear
Power Generating Stations including software
validation and verification is documented in
Foxboro Test Reports QOAAEO]l, QOAAE(D3, QOAAE(4,
and QOAAEQS .,

In addition, interference testing has been per-
formed and is documented in Foxboro Test Report
No., 88-1033a. This testing includes EMI and RFI1
testing. NUSCO will also contract an indepen-
dent consultant to perform an evaluation
including testing to determine that the equip-
ment will be electromagnetically compatible with
che environment,

Equipment Power Sources

Power to the Foxboro rack eguipment will be
provided as follows:

Analog Rack LIF Vital A
Analog Rack 2F Vital B
Analog Rack 3F Vital €
Analog Rack 4F Vital D
Protection Rack 1R Vital A
Protection Rack 2R Vital B :

R T A P ae—— B e e e o e FLGPaR T Ty apne—
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Protection Rack 3R Vital C

Protection Rack 4R Vital D

Control Rack Fl/2 Semi-Vital

Control Rack F3/4 Semi~Vital

.5 Implementation FPlan
9:¢9.4d General

a)

b)

¢)

d)

JTRE4P 0T

R e e e » = 4 - ~ - ——

This plant design change will be installed
and tested prior to completion of the 1993
refueling outage. Precautions shall be
taken during implementation to ensure that
minimum channel operability requirements are
adhered to.

The majority of the work associated with
this change will be performed during the
outage, however, pre-outage work will be
necessary to assure conpletion within the
planned duration of the outage. Pre-outage
work will be controlled by PDCR Section 4,
Early Approval for Construction and the AWO
program.

All electrical work shall be performed in
accordance with NUSCO Specification
SP-EE-076, Standard Specification for Elec-
trical Installations as a guide. All in-
gtrumentation and instrument tubing shall be
installed per NUSCO Specification SP-EE-275;
Specification for Instrumentation Installa-
tion, Piping, and Tubing.

Any cables, portions of cables or wires left
abandoned in place shall be in accordance
with CY procedure ACP 1.0-3.5, ®Permanently
Lifted Leads.®
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a)

b)

e)

d)

@)

£)

NUSCO GENERATION CONSTRUCTION (or designee)
will prefabricate two transmitter racks and
eight seismic transmitter mounts,

NUSCO GENERATION CONSTRUCTION (or designee)
will install two transmitter racks in the
Turbine Building., Instrument tubing,
valving, conduit, and cabling will be in-
stalled to facilitate timely connecticn
during the outage.

NUSCO GENERATION CONSTRUCTION (or desigiee)
will seismically install two 2-bay second-
ary-side Reactor Protection cabinets (with
caps and skirts) behind the Main Control
Board.

NUSCO GENERATION CONSTRUCTION (or designee)
will seismically install conduit from each
secondary-side Reactor Protection cabinet to
the Main Control Board, the Reactor Trip
Logic Cabinets, and to the other secondary-
side Reactor Protection cabinet,

NUSCO GENERATION TEST (or designee) will
pull instrument cable in the new conduit
runs, Wires will be terminated in the new
cabinets and left coiled at the other end
for connections during the outage.

NUSCO GENERATION TEST (or designee) will
prefabricate Main Control Board mounting
plates to facilitate board equipment instal-
lation during the outage.

Qutage Construction
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a) NUSCO GENERATION TEST (or designee) will
determinate exieting wiring to the Fagan
Feedwater Contrel System and will protect
the wiring from damage.

b) CYAPCO 1&C will remove the old Hagan cabi-
nets and NUSCO GENERATION CONSTRUCTION (or
designee) will seismically (2-over-1l) in-
stall the new Foxboro cabinets in their
place.

¢) NUSCO GENERATION TEST (or designee) will
pull and terminate all new/existing cables
to/from the Main Control Board to/from the
Foxboro cabinets.

d) NUSCO GENERATION CONSTRUCTION (or designee)
will install eight seismic transmitter
mounts in the mid-level Containment QOuter
Anulus.

e€) NUSCO GENERATION CONSTRUCTION (or designee)
will install all associated instrument tub-
ing, valving, conduit, and cable to the new
transmitter locations.

f) NUSCO GENERATION CONSTRUCTION and/or CYAPCO
1&C (or their designees) will mount all
transmitters, connect all instrument tubing,
and terminate all transmitter wiring.

@) NUSCO GENERATION TEST (or designee) will
terminate wiring on both sides of the con-
tainment penetration assemblies.

h) NUSCO GENERATION TEST (or designee) will
mount new Main Control Board equipment in
place of the cbsolete equipment.

’
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i)

3)

k)

1)

m)

n)

o)

5.6 Test Plan

NUSCO GENERATION TEST (or designee) will
perform Main Control Board wiring changes
and egquipment removals/additions.

CYAPCO 1&C (or designee) will rearrange the
existing Reactor Trip Logic cabinets to
provide annunciation and computer points for
secondary-side inputs.

CYAPCO I&C (or designee) will install 1/P
converters and interface the new equipment
with the old final control elements.

NUSCO GENERATION TEST (or designee) will
determinate existing wiring to the Vital A
and B inverters and will protect the wiring
from damage.

NUSCO GENERATION CONSTRUCTION (or designee)
will remove the old Vital A and B inverters,
the abandoned Vital C and D inverters and
the ventilation hood and seismically install
two Class 1E 5 kVA inverters and back-up
transformers in Switchgear Room A.

NUSCO GENERATION CONSTRUCTION (or designee)
will seismically install conduit from each
inverter to the control room floor penetra-
tion and to existing cable tray,

NUSCC GENERATION TEST (or designee) will
pull and terminate all new/existing cables
to/from the inverters.

5.6.1 Construction Phage Testing

$.6.1.1 As-Built Verification

ITESAT O™
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Note:

the plant engineer depicting the
actual arrangements and all
as-built changes. Additionally,
NUSCO GENERATION TEST will perform
insulation resgistance tests per PMP
9.8-7 on all added power cables.

NUSCO GENERATION CONSTRUCTION will
verify the arrangement of all field
mounted equipment (transmitter
racks, transmitter mounts, instru-
ment tubing, and instrument
conduit). NUSCO GENERATION
CONSTRUCTION will deliver signed
as-built drawings to the Plant En-
gineer depicting actual equipment
arrangements and dimensions, as
well as, all as-built changes.

Signed as-built drawinge will be
turned over to the Plant Engineer
prior to preoperational testing of
the plant equipment .

5.6.1.2 Installation Documents Verification

a) All installation AWOs will be complete
and signed off by Generation Test, Gen~
eration Construction and Instrumenta-
tion and Controls. All associated QC
checks must be complete and satisfacto-~

ry.

b) The Project Engineer and Plant Engineer
will verify that the entire scope of
the project is complete and ready for
turnover and testing.

278345 .07
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¢) All Construction Phase NCRs will be
dispositioned %y the Project Engineer
and signed off through the Unit Super-
intendent prior to testing.

Note: The ahove three itemg apply to complete
and partial releases.

5.6.1.3 Pre-Installation Testing

a) Individual RPS component testing and
ingpection will be performed at the
Factory Acceptance Test per NUSCO Spec-
ification SP-EE-323.

b) The proper operation of transmitters,
recorders and indicators will be veri-
fied by bench calibrations performed by
CYAPCO I&C.

5.6.1.4 Installation Testing/Inspection

a) GENERATION TEST and CYAPCO I&C will
perform “Red-Line" Testing per CY
ACP 1.2-3.8, “Electrical Wiring Verifi-
cation Functional Testing and Scheme
Verification,® on their respective por-
tions of the modification. The Project
Engineer and the Plant Engineer will
verify that adequate overlap occurs
between GT and I&C prior to
energization of the RPS equipment.

b) Concrete anchor bolt and unistrut clip
installation will be performed per Gen-

eration Construction approved
procedures.,

5.6.2  Preoperational Testing '

TS .0
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6§.6.2.1 Power Supply Testing

CYAPCO I&C will test and adjust, as
required, each rack power supply to
verify manufacturer's specifications,
Individual nest power supplies will
then be tested and adjusted, as
regquired, to verify manufacturer's
specifications.

PMP 9.2-120 Foxboro SPEC 200 Multi-nest
Power Supply Testing.

5.6.2.2 Loop Calibration and Loop Functional
Testing

CYAPCO I&C Surveillance Procedures,
Preventive Maintenance Procedures and
Special Maintenance Procedures will be
revised and performed as preoperational
tests to verify the correct calibration
and functional operability of all
devices affected by this plant design
change. The calibration verification
test will prove that, with a known pre-
cision input, the instrument or channel
gives the required output. The func-
tional verification test will prove
that the tested eguipment is capable of
performing its design functions includ-
ing proper trip and alarm settings;
proper operation of permissive, prohib-
it, and bypass functions; and operabil-
ity of trip and bypass switches. The
following procedures will be revised,
as necessary, and performed:

SUR 5.2-4.5 Rack 1F/1R Periodic Surveillance
(Monthly)

2THE4P 07
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SUR
SUR
SUR
SUR
SUR
SUR
SUR

SUR

SUR

SUR

SUR

SUR

SUR

w2

m o o v O W

o o O O B s B

B W W

2-11

2-11

4~11

2=11.1A

. 2A

4=31.

3A

AA

1B

.2B

Rack 2F/2R Periodic Surveillance
(Monthly!

Rack 3F/3R Periodic Surveillance
(Monthly)

Rack 4F/4R Periodic sSurveillance
(Monthly)

fteam Generator #1 Narrow Range
Level Calibration (Refueling)

Steam Generator #2 Narrow Range
Level Calibration (Refueling)

Steam Generator #3 Narrow Range
Level Calibration (Refueling)

Steam Generator #4 Narrow Range
Level Calibration (Refueling)

Steam Generator #1 Train A Steam
Flow, Feedwater Flow and Steam
Generator Pressure Channel Calibra-
tion (Refueling)

Steam Generator #2 Train A Steam
Flow, Feedwater Flow and Steam
Generator Pressure Channel Calibra-
tion (Refueling)

Steam Generator #3 Train A Steam
Flow, Feedwater Flow and Steam
Generator Pressure Channel Calibra-
tion (Refueling)

Steam Generator #4 Train A Steam
Flow, Feedwater Flow and Steam
Generator Pressure Channel Calibra-
tion (Refueling)

Steam Generator #1 Train B Steam
Flow, Feedwater Flow and Steam
Generator Pressure Channel Calibra-
tion (Refueling)

Steam Generator #2 B Steam Flow,
Feedwater Flow and Steam Generator
Pressure Channel Calibration (Refu-
eling)

.
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ST 11.2-%X4 Feedwater Control System Failure
Mode Verification
CMP 8.2-26 Insertion and Restoration of Sig-
nals

5.6,.2.3 Inverter Testing

a) GENERATION TEST will perform Inverter
Phase 1 and Phase 11 tests.

b) GENERATION TEST will test molded case
circuit breakers in accordance with CY
procedure PMP 9.8-88, "Testing of Mold-
ed Case Circuit Breakers and Motor Cir-
cuit Protectors."

wr
-
.
&

Loss of Power Testing

This testing will be performed to
demonstrate redundancy and electrical inde-~
pendence. This testing will also verify
that all equipment affected by the loss of
power will fail to a safe state, The fol-
lowing test procedure will be written and

performed:
FMP 9.2-NEW.1 Loss of Nest Power Panel 1R
PMP 9. 2-NEW,2 Loss of Nest Power Panel 2R
PMP 9,2-NEW.3 Loss of Nest Power Panel 3R
PMP 9.2-NEW.4 Loss of Nest Power Panel 4R
5.6.2.5 Pressure Testing

CYAPCO OPERATIONS will perform & visual
check of all added or modified instrument
tubing.

5.6.3  Periodic Post-Installation Testing .

ZTESEF 070
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a) CYAPCO 1&C Surveillance Procedures will be
performed periodically, as required by Tech-
nical Specifications to verify operability
of the safety system,

§.7 2uality Ouestions

Does this plant design change involve systems, compo-
nentg or structures that are:

Yes NQ
QA Category 1 [x) [ )
Radwaste QA [ ) (%)
Fire Protection QA [x]) [ )
ATWS QA [ ] (%)
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