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SACRAMENTO MUNICIPAL UTILITY DISTRICT
SEP 00

GCA 87-554

RECEIVED

P. 0. Box 16830, Sacramento CA 95852 NBB0, (916) 452.3211
AN ELECTRIC SYSTEM SERVING THREGIONTYOF CALIFORNIA

RBYSEP 10 A 1 3p

U. S. Nuclear Regulatory Commission
Attn: J. B. Martin, Regional Administrator

Region V

Office of Inspection and Enforcement

1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

DOCKET NO. 50-312

RANCHO SECO NUCLEAR GENERATING STATION

LICENSE NO. DPR-54

SYSTEM FUNCTIONAL TESTING OVERVIEW

r Dear Mr. Martin:

As was discussed at our August 25, 1987 meeting, please find attached, the
following items for your information:

e Select System Integrated Test Matrix
e System Functional Test Overviews
o System Functional Testing Abstracts

These documents provide an overview of the system testing that is planned to
be performed for the restart of Rancho Seco.

The Select System Integrated Test Matri« provides a correlation between the
integrated tests and the select systems that will have all or a portion of
their functions tested by the integrated test. The System Functional Test
Overviews summarize the system functions (test requirement), component testing,
system integrated functional testing, and plant integrated functional testing.
Lastly, the System Functional Testing Abstracts provide a slightly more
detailed review of each of the select (System Status Report-SSR) systems which

will:
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GCA 87-554
J.B. Martin -2 -

e Define the system functions (from SSR).

o List those system functions that are affected by or affect other
systems.

e List those functions that require verification for restart.

o List those functions that do not require verification for Restart with
a justification.

* Provide a summary of the system functional tests to be performed with
a brief description of the test cbjectives.

If you have any questions please contact Mr. Jim Shetler of my staff at
(916) 452-3211, extension 4154.

Sincerely,

72//!/ 4
% Andogfini i

Chief Executive Officer,
Nuclear

Attachment

cc: F. J. Miraglia, NRR, Bethesda (w/atch)
A. D'Angelo, NRC, Rancho Seco ( “ )
G. Kalman, NRC, Bethesda RS
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ATTAC™ENT 2

WP3464B/D-00058

SYSTEM FUNCTIONAL TESTING ABSTRACT
120 VAC VITAL POMWEY SYSTEW

SYSTEM FUNCTIONS

The function of the 120 VAC vital power system is to provide rated
voltage and frequency under all operating condition: for essential
power, instrumentation and conirol loads. The following subfunctions
require testing prior to restart to ensure that 211 major functions are
verified:

1. Static inverters provide a regulated 120 VAC source for essential
power, instrument and control loads.

2. Static transfer switches provide an automatic transfer from the
rnormal to the alternate 120 VAC supply on loss of normal source.

3.  Manual Bypass Switch fsoulates the static inverters from the
alternate power source while directing alternate power to the loads.

4. Regulating transformers provide an alternate 120 VAC source for
essential power instrumentation and control loads.
FUNL™TONS COVERED BY OTHER SYSTEMS

1. Testiwa of the abnormal operation characteristics will be provided
by the Emeryoncy Diesel CGenerator System tests.

FUNCTIONS REQUIRING VERIFICATION
The followine functions of 120 VAL Vital Power System are considered

important to the safe operation of the plant and therefore require
testing prior to restart:

1. Static inverrers provide a regulated 120 VAC source for essential
power, instrumentation and control loads.

2. Static transfer switches provide an automatic transfer from the
normal to the alternate source on 1oss of normal source.

3.  Manu») Bypass switches isolate the static inverters from the
alternate powar source while directing alternate power tc the load:.

-l
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ATTACHMENT 2

4. Regulating transformers provide an alternate 120 VAC source for
essential power, instrumentation and control loads.
FUNCTIONS NOT REQUIRING VERIFICATION

1. System Component functions (C.1-4) will be tested during component
testing.

MMAKY OF N AL TESTING TO BE PERFORMED

1. Overall system operation will be verifiad during STP.961, "Loss of
Offsite Power Test,” and STP.1124, "120 VAC Vital and Non-Vital
Power System Functional Test."



09-01-87
WP34628
D-01518

SYSTEM FUNCTIONAL TESTING ABSTRACT
125VDC NON-VITAL POWER SYSTEM

A.  SYSTEM FUNCTIONS

The major function of the 125VDC Non-Vital Power System is to provide
reliable DC power to equipment required for normal plant operation.

: : ATTACHMENT 2
|
|

The following sub-functions require testing prior to restart to ensure
that the major function of the system has been verified:

1. Power supplied from battery chargers.
2. Power supplied from batteries.
3. Distribution protection.

4. System condition indication.

B. EUNCTION Y OTH

The system condition indications provided in the contrcl room are
covered by the Plant Annunciator System and the Flant Computer System

tests.
s FUNCTIONS REQUIRING VERIFICATION

1. Power supplied from battery chargers.

& Power supplied from batteries.

| 3. Distribution protection.

4, System condition indication.

D. FUNCTIONS NOT REQUIRING VERIFICATION

1 None
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E.  SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

b

STP.1127, "125 VDC Vvital and Norn-Vital Power System Functional
Test," verifies system sub-functions C.1-4.

STP.961, "Loss of Offsite Power Test," verifies operation of the
system during loss of offsite power.
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WP34678
D-01458

SYSTEM FUNCTIONAL TESTING ABSTRACT
125VDC VITAL POWER SYSTEM

SYSTEM FUNCTIONS

The major function of the 125VDC Vital Power System is to support safe
plant operation and safe shutdown by providing a continuous supply of DC
power for safety-related equipment under normal and abnormal operating
conditions.

The following sub-functions require testing prior to restart to ensure
that the major function of the system has been verified:

1. Power supplied from battery chargers.

2. Power supplied from batteries.

3. Distribution protection.

4, System condition indication.

FUNCTIONS COVERED BY OTHER SYSTEMS ‘
The system condition indications provided in the Control Room are
ggzggfd by the Plant Annunciator System and the Plant Computer System
FUNCTIONS R RIN

1. Power supplied from battery chargers.

2. Power supplied from batteries.

3. Distribution protection.

4, System condition indication (outside of cont.ol room).

FUNCTIONS NOT REQUIRING VERIFICATION
1. None
SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP.1127, "125 VDC Vital and Non-Vital Power System Functional
Test," verifies system subfunctions C.1-4.

2. STP.961, "Loss of Offsite Power Test," verifies operation of the
system during loss of offsite power.
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09/01/87
WP34498
0-00988

SYSTEM FUNCTIONAL TESTING ABSTRACT
480 VAC POWER SYSTEM
A. SYSTEM FUNCTIONS

The two major functions of the 480 Volt system are: 1) during normal
plant operation the 480 Volt system provides power to Nuclear Service
and Non-Nuclear Service 480 Volt loads; and 2) during abnormal
operation, the 480 Volt system provides power to Nuclear Service 480
Volt loads to promote safe plant operation.

The following sub-functions require testing prior to restart to ensure
that the two major functions of the system are verified:

1. Provide control of the 480V Switchgear buses by opening and closing
cn remote, local and automatic signal commands.

2. Provide protection for 480 Volt buses against electrical fault
and/or overload conditions.

3. Provide Control Room annunciation for overload, fault, and abnormal
voltage conditions by monitoring selected 480 Volt circuit breakers.

4. Convert 4,160 Volts to 480 Volts using the station service
transformers.

5. Provide isolation switctes for isolating Control Room circuitry, on

3A and 3A2 Switchaear, in accordance with 10CFRS0 Appendix R
requirements.

B. FUNCTION VER Y OTHER SYSTEM

1. During abnormal operation, the 480 Volt system provides power to
Nuclear Service 480 Volt loads to promote safe plant operation.

2. Nuring abnormal operation, the 480 volt system provides power to
wuclear Service 480 volt loads to promote safe plant operatioun.

a. Testing of the abnormal operation will be provided by the
Emergency Diesel Generator System Testing.

3. During a fire event in the Control Room, the system provides
isolation switches on the 3A and 3A2 switchgear to promote safe
shutdown of the plant.

a. Testing of the isolation switch on the 4A204 circuit breaker
will be done under the 4160 VAC system (See STP.978).
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FUNCTIONS REQUIRING VERIFICATION (Continued)
C. FUNCTIONS REQUIRING VERIFICATION

1. Provide control of the 480V Switchgear buses by opening and closing
480 Volt switchgear bus supply breakers on remote, local and
automatic signal commands.

2. Provide protection for 480 Volt buses against electrical fault
and/or overload conditions.

3. Provide Control Room annunciation for overload, fault, and abnormal

voltage conditions by monitoring selected 480 volt circuit breakers.

4. Convert 4,160 volts to 480 Volts using the station service

transformers.
FUNCTIONS NOT REQUIRING VERIFICATION
1. None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. Individual system subfunctions C.1-4 are tested by STP.1129,
“480 VAC System Functional Test."

2. Overall system function is tested by STP.961, "Loss of Offsite
Power Test."
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09-01-87
WP34378
D-00048

SYSTEM FUNCTIONAL TESTING ABSTRACT
4160V AC POWER SYSTEM

SYSTEM FUNCTIONS

The 4160V AC System provides electrical power from the 220KV switchyard
to the Nuclear Service and Auxiliary 4160V AC loads for the station.
This system, in conjunction with other systems, provides the required
power sources and equipment to ensure continued operation of essential
reactor and station auxiliary equipment under all conditions as
specified in the design basis.

The following subfunctions of the 4160V AC System require testing to
maintain a reliable source of power to the 4160V AC vital components,
promoting safe plant operation:

1. Automatic and manual control of breakers is provided for the
control of electrical power on 4160V switchgear.

2. Current and voltage indications are provided at the 4160V
switchgear to provide indication and alarms for operations.

3. Isolation switches are provided for isolating the Control Room
circuitry in accordance with Appendix R requirements during an
event requiring evacuation of the Control Room.

4. Undervoltage protective relays monitor 4160V supply to assure
Technical Specifications are met. Overvoltage alarms are also
provided on the Nuclear Service buses.

5. The Nuclear Service buses will unload upon loss of offsite power,
the diesel Generators will supply the buses and the loads will be
prioritized on the Nuclear Service buses.

6. The Nuclear Service Buses will unload upon SFAS initiation, the
diesel generators will start and the loads essential for safe plant
operation will be resequenced on the Nuclear Service buses.

P During an electrical fault or overload, protective relay circuitry
will trip the associated breaker on S4A, S4B, S4A2, S4B2, S4El,
S4E2, S4C and S40.
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FUNCTIONS COVERED BY OTHER SYSTEMS
1. None
NCT FICAT

No

1y

Verify that automatic and manual control of breakers is provided
for the control of electrical power on 4160V switchgear S4A, S4B,
S4A2, S4B2, S4E1, S4E2, S4C and S4D.

Verify that current and voltage indications are provided at the
4160V switchgear to provide indication and alarms for Operations on
S4A, S4B, S4A2, S4B2, S4E1, S4E2, S4C and S4D.

Verify that isolation switches are provided for isolating the
Control Room circuitry in accordance with Appendix R requirements
during an event requiring evacuation of the Control Room on S4A and
S4A2.

Verify that undervoltage protective relays monitor 4160V supply to
assure Technical Specifications are met. Overvoltage alarms are
also provided on S4A, S4B, S4A2, S4B2. ;
Verify that the Nuclear Service Buses will unload upon loss of
offsite power. The Diesel Generators will supply the buses and the
loads will be prioritized on S4A, S4B, S4A2 and S4B2.

Verify that the Nuclear Service Buses will unload upon SFAS
initiation. The diesel generators will start and the loads
essential for safe plant operation will be resequenced on S4A, S4B,
S4A2 and S4B2.

Verify that during an electrical fault or overload, protective
relay circuitry trips the associated breaker on S4A, S4B, S4A2,
S4B2, S4E1, S4E2, S4C and S4D.

None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED
1.

System functions C.1-4 and C.7 are tested in STP.1126, “4160 VAC
System Functional Test," which verifies operation of system
controls, logic and component functions.

System functions C.5 and C.6 will be tested by STP.961, "Loss of
Offsite Power Test."

.
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09/01/87

WP34488

0-00978
SYSTEM FUNCTIONAL TESTING ABSTRACT

6900 VAC SYSTEM

SYSTEM FUNCTIONS

The 6900 VAC system is designed for the four (4) each 10,000 horsepower
Reactor Coolant Pump (RCP) motors. This system is arranged into two bus
sections, each feeding two RCP motors. The following subfunctions
require testing prior to restart to ensure that the two major functions
of the system are verified.

: B3 The current and potential transformers provide signals to the
metering and relaying circuits.

g Four breakers provide control of the reactor coolant pumps by
opening and closing on demand and four breakers provide control of
the normal and alternate bus feeds.

3. The 6900 VAC busses provide reliable power to the reactor coolan't
pumps.

4. The system provides for bus protection on overcurrent and bus
differential as well as rapid transfer to the alternate bus feed on
bus undervoltage.

FUNCTIONS COVERED BY OTHER SYSTEMS

The 6900 VAC system boundary for each interfacing system is defined as
follows:

i 4160 VAC system

The system boundary is the AUX Transformer #1 side of the 6.9kv
breakers feeding buses 6A and 6B. Testing of the breakers and
associated control circuits are included. The transformer and
associated bus work is covered by the 4160 VAC system testing.

8. Main Generator System

The system boundary is the AUX Transformer #1 side of the 6.9%kv
breakers feeding buses 6A and 68B. Testing of the breakers and
essociated control circuits are included.

The transformer and associated bus work is covered by the Main
Generator System (MGS) testing.
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Reactor Coolant System

The system boundary is the load side of each 6900 VAC breaker.
Testing of the breakers is included. Testing of the breaker
control circuits is covered by the Reactor Coolant System (RCS)
testing.

FUNCTIONS REQUIRING VERIFICATION

- I

The potential and current transformers provide signals to the
metering and relaying circuits.

Four breakers provide control of the reactor coolant pumps by
opening and closing on demand and four breakers provide control of
the normal and alternate bus feeds.

The bus provides reliable power to the reactor coolant pumps. The
system provides for bus protection on overcurrent and bus
differential as well as rapid transfer to the alternate bus feed on
bus undervoltage.

FUNCTIONS NOT REQUIRING VERIFICATION ‘

|

None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1.

The system rapid transfer function will be tested by RT-E0S-009,
"6900 VAC Rapid Transfer Test," which will be performed in the cold
shutdown condition.

STP.1128, "6900 VAC System Functional Test," verifies overall
system functional performance.
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ATTACHMENT 3

08-31-87
WP34658
D-01518
SYSTEM FUNCTIONAL TESTING ABSTRACT
AUXTLTARY FEEOWATER SYSTEM
A SYSTEM FUNCTIONS

cooling water to the steam generators sufficient to remove core
decay heat after a reactor trip.

A Provide an alternate source of makeup water to the NSCW Surge Tanks.
3. Provide an alternate source of water from the site reservoir.

4., Allow pump testing via the AFW test line.

5. Limit AFW to OTSG flow to below the OTSG nozzle flow limit.

6. Provide automatic initiation of AFW to OTSG fill upon an EFIC ‘

1. The Auxiliary Feedwater System supplies an auxiliary source of
|
|
initiation. ‘
|
l

. Provide flow initiation to the 0TSGs within design response time.

8. Provide flow to the 0TSGs during a loss of off-site power.

B. FUNCTIONS COVERED BY OTHER SYSTEMS

1 Automatic EFIC initiation will be performed in the EFIC test
program.

- AFW control logic testing will be performed in the EFIC test
program.

b FUNCTIONS REQUIRING VERIFICATION

it Required flow to the 0TSGs using motor operation with the OTSGs at
atmospheric pressure and using motor and turbine operation with the
0TSGs at operating pressure.

Makeup to the NSCW system from AFW.

~2

8. Capability of the site reservoir suction source piping and valves
to provide adequate NPSH requirements for the AFW pumps.
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4, Capability of the AFW test line to provide flow indication for AfW
pump testing with the condenser at atmospheric pressure.

8. The AFW flow limiters limit flow with the OTSGs at atmospheric
pressure and at normal operating pressure.

. 199 None

E. SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

j P Functions A.2-8 will be verified during component testing.

- STP.1105, "AFW Cold Functional Test", will verify overall system
performance prior to plant heatup.

3. AFW system operarions during heatup and reactor operations will be

i
|
|
|
|
D. FUNCTIONS NOT REQUIRING VERIFICATION
tested as part of system integrated tests.
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ORAFT DATE
09-01-87
WP34598
0-01648

SYSTEM FUNCTIONAL TESTING ABSTRACT
AUXILIARY STEAM SYSTEM

SYSTEM FUNCTIONS

1a

Provide saturated steam at 250 psig by use of two auxiliary boilers
and/or main steam through a pressure reducing station.

Transport steam to loads to support required plant operations.

Control the flow of condensate to meet system operating
requirements.

Store and supply sufficient fuel oil to support auxiliary boiler
operations.

FUNCTIONS COVERED BY OTHER SYSTEMS

B8

None ‘

FUNCTIONS REQUIRING VERIFICATION

1

Provide saturated steam at 250 psig by use of the auxiliary boiler
and by main steam.

Transport steam to loads to support required plant operations.

Control the flow of condensate to meet system operating
requirements.

Store and supply sufficient fuel oil to support auxiliary boiler
operations.

FUNCTIONS NOT REQUIRING VERIFICATION

- g

None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1.

Functions A.1-4 will be individually tested during component
testing.

STP.1103, "Auxiliary Steam System Functional Test," will verify
system logic, controls and interlocks and normal and of f-normal
operation.
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WP34828/0-00608
SYSTEM FUNCTIONAL TESTING ABSTRACT

MAIN FEEDWATER SYSTEM

A. YSTEM FUNCTION

Provides feedwater flow to each steam generator following a reactor
trip for other than a loss of both main feed pumps.

Provides feedwater flow to each steam generator to prevent a
reactor trip at less than 20% reacto- power following a turbine

. trip.

Provides feedwater flow to each steam generator to prevent a
reactor trip following a loss of a single main feed pump.

Provides feedwater flow to each steam generator in the event of a
feedwater heater or feedwater heater train malfunction.

Isolates main feedwater from a steam generator affected by either a

postulated main steam line failure or high steam generator water
wheel.

Provides inputs to ARTS, NNI, and the Control Room for indication
and feedwater control.

Provides preheated feedwater to ea. h steam generator during
startup, normal and shutdown modes of operation.

Provides feedwater flow of 6.12 X 106 1bm/hr to each steam
generator.

Controls feedwater pressure to each steam generator.

B. FUNCTIONS COVERED BY OTHER SYSTEMS

3

The ability to provide feedwater flow to each steam generator
following a turbine trip will be verified by performing STP.210.05
“Turbine Mechanical Overspeed Trip Surveillance Test" during HPT
system functional testing (function 2).

STP.660 "ICS Tuning" will be performed during ICS system functional
testing and will aid in verifying functions 2 and 3.

The capability of isolating the MFW syster from a steam generator
will be demonstrated in STP.666 "EFIC Cold Functional Test" during
EFIC system functional testing as well as in Item E.I.

(function 5)

P g
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FUNCTIONS COVERED BY OTHER SYSTEMS (Continued)

Providing inputs to ARTS, NNI and the Control Room will be verified
by performing I.111 and SP.200.14 during RPS and NNI system
functional testing respectively (function 6).

Verification that feedwater can be supplied to each steam generator

at rated flowrate will be demonstrated utilizing 1.011 during NNI
System functional testing (function 8).

FUNCT R F
1. Verify that the system:

a. Provides feedwater flow to each steam generator following a
reactor trip for other than a loss of both main feed pumps.

Provides feedwater flow to each steam generator to prevent a
reactor trip following a 1oss of a single main feed pump.

Provides feedwater flow to each steam generator in the event
of a feedwater heater of feedwater heater train malfunctdon.

Isolates main feedwater from a steam generator affected by a

postulated main steam 1ine failure or high steam generator
water level,

Provides preheated feedwater to each steam generator during
startup, normal, and shutdown modes of operation.

Controls feedwater pressure to each steam generator.

FUNCTIONS NOT REQUIRING VERIFICATION

{5 None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. Individual system functions (A.1,.4,.7,.9) will be tested during
component testing.

STP.1097 “"Feedwater System Cold Functional Testing."

STP.1098 “"Feedwater System Hot Functional Testing."
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WP3463B/0-00058

SYSTEM FUNCTIONAL TESTING ABSTRACT
MAIN STEAM SYSTEM

A. SYSTEM _FUNCTIONS

B

10.

The primary purpose of the MSS is to provide for removal of Reactor
Cooling System (RCS) Heat which has been transferred to feedwater
in the steam generators. The majority of the steam generated ir
the steam generators provides the driving force for the
turbine/generator assembly, which produces the electrical output of
the plant.

Pressure relief for the Main Steam Headers and the Once-Through
Steam Generators (OTSGs).

Provide a steam supply to drive the Auxiliary Feedwater Pump P-318
Turbine.

Provide for OTSG Isolation in order to mitigate tube rupture and
steamline break accidents.

Supply steam to the High Pressure Turbine.
Supply steam to the Moisture Separator Reheaters (MSRs).

Supply steam to the Main Feedwater Pump Turbines and the Auxiliary
Steam System (ASC).

Supply steam to the second and fourth point feedwater heaters.

Provide a heat sink for the RCS during startup, shutdown, and
transient mitigation.

Serve as a pressure boundary for the secondary plant.

8. FUNCTIONS COVERED BY OTHER SYSTEMS

(i

The Atmospheric Dump Valve control logic is to be tested under the
EFIC system testing program.

The Turbine Bypass Valve control logic is to be tested under the
'CS system testing program.

The ability to supply steam to the Auxiliary Steam System will be
tested under the ASC system testing program.
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FUNCTIONS REQUIRING VERIFICATION

: i

Provide for removal of RCS heat to steam generator feedwater and
transfer generated steam to the main turbine generator.

FUNCTIONS NOT REQUIRING VERIFICATION

i

- X

Functions A.2,-3,-4 and -10 are verified during component testing.

The ability to supply steam to the High Pressure Turbine is
adequately demonstrated by normal plant operation. (Function A.5)

The ability to supply steam to the MSRs is adequately demonstrated
by normal plant operations. (Function A.6)

Steam supply to the Main Feedwater Pump Turbines is adequately
demonstrated by normal plant operations. (Function A.7)

Steam supply to the Main Feedwater Heaters is adequately
demonstrated by normal operations. (Function A.8)

Provision of a heat sink for the RCS during startup, shutdown, and
transient mitigation is demonstrated during normal plant operations
and integrated system testing. (Function A.9)

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

i

The following testing is scheduled to be performed.

a. STP.1018A, "Main Steam System Cold Functional Test," will
verify system functions, controls, interlocks and logic prior
to plent heatup.

b. STP.1018-B, Main Steam System Hot Functional Test," will

verify system functions and performance at hot shutdown
conditions prior to reactor startup.

Fage 2
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WP34818
0-00988

SYSTEM FUNCTIONAL TEST ABSTRACT
ONCE THROUGH STEAM GENERATORS

SYSTEM_FUNCTIONS

1. During normal power operation, the Once Through Steam Generators
serve to transfer heat from the Reactor Coolant System (RCS) to the
water supplied by the Feedwater System (FWS), producing superheated
steam which is distributed by the Main Steam System (MSS).
Following either a manual or an automatic inftiation of Auxiliary
Feedwater, the OTSGs transfer RCS heat to the Auxiliary Feedwater.
The OTSGs must provide decay heat removal and cooldown capability
by the transfer of heat to the Main or Auxiliary Feedwater System
by natural circulation.

FUNCTIONS VERIFIED BY OTHER SYSTEMS :

1. The Once Through Steam Generators (0TSGs) directly interface with
the following systems:

a. Verify that the prim.ry side of the steam generator (upper
head, tubes, lower head) just act as a barrier to the release
of radioactive material. Tnis function is verified with the
Main Steam Supply (MSS) System Testing.

b. Assure that the steam generator recirculation system provides
a means of recirculating the wet lay up water, of sampling
that water, and of adding chemicals as required in order to
maintain proper chemistry.
FUNCTIONS REQUIRING VERIFICATION

| None

The OTSGs function as components of the Reactor Coolant and Main
Steam Systems. Overall system functions are tested as part of
those systems' tests.
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FUNCTIONS NOT REQUIRING VERIFICATION

- None

SUMMARY OF TESTS TO BE PERFORMED
¥ None (See C.1)
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ATTACHMENT 4

WwP34718/0-01818

SYSTEM FUNCTIONAL TESTING ABSTRACT
EMERGENCY FEEDWATER INITIATION AND CONTROL

SYSTEM FUNCTIONS

Initiation of AFW for:

a) Safety Features Actuation System (SFAS).

b) Loss of all four Reactor Coolant Pumps.

¢) Loss of both MFW pumps at >20 percent power.
d) Manual Initiation and Control of AFW.

e) OTSG Level.

f) OTSG Pressure.

EFIC provides an automatic control signal to the AFW flow contral
valves to maintain OTSG level at the appropriate setpoints. *

EFIC sends close signals to the MFW main and startup flow control
valves, the MFW main block valve, and the OTSG MFW isclation valve
if the corresponding OTSG pressure falls below 600 psig or level
exceeds the main feedwater overfill setpoint (to be determined
after startup).

EFIC provides main steam overpressure protection by sending control
signals to the ADVs on each main steam line.

Based on OTSG pressure signals, EFIC provides the necessary signals
to isolate AFW flow.

EFIC provides H/A control of:
a) AFW flow control valves.

b) Atmospheric Oump valves (ADVs).
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SYSTEM FUNCTIONS (Continued)

EFIC System Bypass Features:
a) Maintenance Bypass.
b)  Shutdown Bypass
8. The EFIC system also provides analog and/or digital signals to:

a) Safety Parameter Display System (SPDS).

b) Interim Data Acquisition and Display System (IDADS).
9. EFIC is initiated when SFAS is manually/au*omatically initiated.
10. EFIC provides manual isolate switching for Appendix “R" isolation
of EFIC Control Room commands which transfers some controls to the

Remote Shutdown Pan 1.

11. EFIC provides rate of level increase control when filling the 0TSG
to the natural circulation or ECCS level setpoint.

B. FUNCTIONS COVERED BY OTHER SYSTEMS

{ § None

L. FUNCTIONS REQUIRING VERIFICATION |

: B8 Initiation of AFW for:
a) Safety Features Actuation System (SFAS).
b) Loss of all four Reactor Coolant Pumps.
¢) Loss of both MFW pumps at >20 percent power.
d) Manual Initiation and Control of AFW.
e) 0TSG Level.

OTSG Pressure.
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FUNCTIONS REQUIRING VERIFICATION (Continued)

10.

i 51 B

EFIC provides an automatic control signal to the AFW flow control
valves to maintain OTSG level at the appropriate setpoints.

EFIC sends close signals to the MFW main and startup flow control
valves, the MFW main block valve, and the OTSG MFW isolation valve
if the corresponding OTSG pressure falls below 600 psig or level
exceeds the main feedwater overfill setpoint (to be determined
after startup).

EFIC provides main steam overpressure protection by sending control
signals to the ADVs on each main steam line.

Based on OTSG pressure signals, EFIC provides the necessary signals
to isolate AFW flow.

EFIC provides H/A control of:

a) AFW flow control valves.

b) Atmospheric Cump valves (ADVs).

EFIC System Bypass Features:

a) Maintenance Bypass.

b)  Shutdown Bypass

The EFIC system also provides analog and/or digital signals to:
a) Safety Parameter Display System (SP0S).

b) Interim Data Acquisition and Display System (IDADS).

EFIC is initiated when SFAS is manually/automatically in.tiated.
EFIC provides manual isolate switching for Appendix "R" isolation
of EFIC Control Room commands which transfers some controls to the

Remote Shutdown Panel.

EFIC provides rate of level increase control when filling the OTSG
to the natural circulation or ECCS level setpoint.

D. FUNCTIONS NOT REQUIRING VERIFICATION

| 8

None

|
2 el SRR o ol i e i e SR e



. ATTACHMENT 4

4 SUMMARY OF SYSTEM FUNCTIONA. TESTING TO BE PERFORMED

] Individual system functions (A.1-11) are verified during component
testing.

8. STP.665, "EFIC Cabinet Functional Test," to functionally verify the
EFIC System internal logic and cabinet interconnections as
installed by ECN A-5415E.

3. STP.666, "EFIC Cold Functional Test," to functionally demonstrate
the or-.au.lity of the EFIC system including the interfacing and
ancillary systems which make up the MOD 1 design package.

4, STP.667, "EFIC Cnld Preoperational Test," to functionally
demonstrate the operability of the EFIC system controls and
indication under dynamic conditions at cold shutdown.

8. STP.668, "EFIC Post-Startup Test," to functionally demonstrate the
operability of the EFIC system controls and indications under
moderate and high decay heat conditions in conjunction with a
planned reactor shutdown.

6. STP.1113, "EFIC Hot Functional Test," to functionally demonstrate

the operability of the EFIC system controls and indications under
dynamic conditions of hct shutdown.

PAGE 11 OF 23




ATTACHMENT 4

09-01-87
WP-34528
D-00988

SYSTEM FUNCTIONAL TESTING ABSTRACT
INTEGRATED CONTROL SYSTEM (ICS)

A. SYSTEM FUNCTIONS
1. The Integrated Control System (ICS) coordinates the reactor, steam

generator, feedwater and turbine controls for stable operation of
the plant. The ICS also provides control actions to runback and
limit the plant load dimand whenever a condition exists which
limits generating capacity, or requires an orderly shutdown.
The functions of the ICS can be divided into the five subsystems
within the ICS, and functions related to ICS power. The five
subsystems are:
a. Unit load demand subsystem (master control)
b. Integrated master subsystem (turbine control)
c. Steam generator/feedwater subsystem
d. Reactor control subsystem

e. Borate control subsystem

B. FUN F
1. None
E FUNCTION T

1. The testing recommended to verify functions of the Integrated
Control System (ICS) that are important to safe plant operations
(per STP.778 and STP.664) are:

a. The Unit Load Demand subsystem shall be tested to verify
manual and tracking operation, runbacks, load change rates,
and load demand limits.

b. The Integrating Master subsystem shall be tested to verify
that it provides manual/automatic controls for steam/reactor
demand and turbine bypass valves.

i

PAGE 12 OF 23
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The Steam Generator/Feedwater subsystem shall be tested to
verify manual/automatic control for feedwater demand, steam
generator BTU 1imits, min. and max. steam generator level,
cross-1imit, re-ratio feedwater on loss of reactor coolant
pumps.

Reactor Control subsystem shall be tested to verify
manual/auto control for reactor demand, reactor power limits,
cross-1imits, Neutron Power Blocks Restart of Reactor Coolant
Pump, Neutron Error Blocks Transfer of Rod Control to
Automatic and Asymmetric Rod Condition Blocks Rod Withdrawal.

The Borate Control subsystem shall be tested to verify
Annunciation of Rod Position Error and Operation of the Feed
and Bleed Permissive.

Verify Loss of NNI/ICS Power, Control Actions are provided to
place the plant in safe condition.

NOTE: STP.660 "Integrated Control System Tuning at Power"
will be performed during power escalation. The objective is
to verify the ICS provides the best load respoase to load
demands during steady state and transient conditions.

D. FUNCTIONS NOT REQUIRING VERIFICAITON

1. None
E. SUMMARY QOF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED
1.  7ie testing detailed on Attachments 1 through 3 is scheduled to be
performed:
a. STP.778, "Integrated Control System Functional Test", verifies

the Integrated Control System (ICS) can perform the functions
necessary to control the Reactor, the Once-Through Steam
Generators, and the Turbine over the plant's full range of
power, by simulating inputs to the ICS and observing the
system's reactions.

STP.664, "Loss of ICS/NNI Power", demonstrates that on a loss
of ICS/NNI power, the plant can be controlled in a Hot
Shutdown condition,

STP.660, "Integrated Control System Tuning at Power", verifies
the integrated Control System (ICS) provides the load response
to the unit load demand during .teady-state and transient
conditions by inducing transients, adjusting tuning
parameters, observing power escalation, and verifying the
calibration of the feedforward function generators.

¥, M
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09-01-87
WP34458
D-01458

SYSTEM FUNCTIONAL TESTING ADSTRACT
NON-NUCLEAR INSTRUMENTATION SYSTEM

SYSTEM FUNCTIONS

1. The Non-Nuclear Instrumentation (NNI) provides input signals of
process variables for the reactor protection, system regulating,
and auxiliary system.

2. Provides inputs to the Integrated Control System (ICS) for critical
control functions.

3.  The NNI System provides measurements used to indicate, record,
alarm, provide for control and interlock functions based on the
following five basic process variables.

a. Pressure

b. Temperature
£y Flow

d. Level

e. Component position.

4. The NNI provides indications of measurement and control of process
variables necessary for proper system operation.

a. Reactor Coolant System
b. Secondary Plant System
¢. Makeup and Purification System
d. Core Flood System
e. Decay Heat Removal System
5. Provides inputs to the Annunciator Systems.

6. Provides the operator with a variety of indication channel
selections.

Py, 5
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ATTACHMENT &

R T Y

The NNI supports a number of operational and safety interlocks to
permit or to prevent equipment operation under predetermined
process conditions. The contacts associated with the interlocks
are tested during NNI testing ensuring loop continuity and proper
setpoints. The NNI System directly interfaces with the following
systems:

a. Reactor Coolant System

h. Makeup and Purification System

¢. Decay Heat Removal System

d. Secondary Plant System (OTSG, MFW, Turbine)

e. Core Flood System

Y. Integrated Control System

g. Annunciator System 3
The NNI System interfaces indirectly with the Safety Features
Actuation System (SFAS) and the RPS. The temperature, pressure,
and flow signals are used in these systems and are then sent to the
NNI System.

The systems required to support the NNI System are the Vital
Electrical Distribution System and the Non-Vital Electrical
Distribution System.

Instrument loop calibrations will pe performed on all instrument

loops associated with the NNI System. The interlocks described in
the functional description will be tested.

FUNCTIONS REQUIRING VERIFICATION

Y
2

3
4.

Provides indications for many parameters in the Control Room.
Provides input to the ICS System.

Provides inputs to the Annunciator System.

Suppcrts a number of operational and safety interlocks.

Provides the operator with a variety of redundant interfaces whiLh
are mainly selector type switches.



ATTACHMENT 4

0.  FUNCTIONS NOT REQUIRING VERIFICATION

! g None

E. SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP.1115 - NNI Functional test, to facilitate and document the
system testing required to verify that the NNI system is capable of
performing its design function.
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WP34688/D01848
SYSTEM FUNCTION’L TESTING ABSTRACT
RADIATION MONITORING SYSTEM

A.  SYSTEM FUNCTIONS

i

The Radiation Monitoring System measures, indicates, annunciates,
and records the radiation level at selected areas within and on the
perimeter of the plant verifying compliance with 10CFR20 and
40CFR190 limits, and detecting abnormal conditions within the
plant:

a. Provide indication of area radiation levels and process
activity levels.

b. Provide alarm and annunciator actuation for abnormal
indication.

c. Terminate or redirect flow of activity in process streams on
alarm actuation.

d. Collect grab samples for particulate and iodine in gaseous
effluents during an emergency.

B. FUNCTION F THER SYST

I

Radiation Monitoring System inputs to SPDS will be tested as part
of the PCS system under STP 789 (Functions la. and b.).

Control Room Emergency HVAC actuation will be tested as part of the
CR/TSC HVAC System (SP.485A and B).

C. FUNCTIONS REQUIRING VERIFICATION

)4

Provide indication of area radiation levels and process activity
levels.

Provide alarm and annunciator actuation for abnormal indication.

Terminate or redirect flow of activity in process streams on alarm
annunciation.

Collect grab samples for particulate and iodine in gaseous
effluents during an emergency using RT-RDM-001.



D. FUNCT
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NS NOT R RIN RIFICAT
The following will not be tested:

a. R-15021 Gland Sea)l Exhaust Monitor (this monitor is tagged out
and will be removed under ECN R-1380.)

b. R-15018 Spent Fuel Coolant Monitor (This monitor is tagged out
and will be replaced under ECN R-1420).

Individual system functions will be tested during component testing.

E. SUMMARY Of SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1,

STP.1112, “Functional Test of Radiation Monitoring System" will be
performed to verify proper indication of radiation or activity
level for all installed radiation monitors, proper alarm and
annunciator actuation for all installed radiation monitors, that
control functions are performed (termination of process activity
flow) on alarm signal, and the ability :» collect grab samples of
gaseous effluents during an emergency.



A.

ATTACHMENT 4

09-01-87
WP34428
D-01518

SYSTEM FUNCTIONAL TESTING ABSTRACT
REACTOR PROTECTION SYSTEM

SYSTEM FUNCTIONS

1. The Reactor Protection System (RPS) fulfills the following safety |
design basis functions by tripping the Control Rod Drive (CRD) |
breakers when system monitored parameters exceed their Limiting |
Safety System Settings:

a. To protect the Reactor Coolant System (RCS) against an
over-pressurization condition.

b. To protect the reactor core against fuel rod cladding damage
caused by a departure from nucleate boiling.

¢. Yo mitigate the consequences (i.e., challenging the EMOV) of a
Turbine Trip or Main Feedwater Pump (MFP) Trip.

FUNCTIONS VERIF

1. To protect the Reactor Coolant System (RCS) against an
over-pressurization condition.

a. The portions of the instrument channels which supply the RCS
pressure signal to the EMOV and Pressurizer Heater control
logic and are outside the RPS cabinet are tested as part of
the Non-Nuclear Instrumentation (NNI) System.

FUNCTIONS REQUIRING VERIFICATION

1. To protect the Reactor Coolant System (RCS) against an
over-pressurization condition.

2. To protect the reactor core against fuel rod cladding damage caused
by a departure from nucleate boiling.

3. To mitigate the consequences (i.e., challenging the EMOV) of a
Turbine Trip or Main Feedwater Pump (MFP) Trip.

FUNCTIONS NOT REQUIRING VERIFICATION

| None
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SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

5

STP.790, “RPS Module Removal Interlock Verification," functionally
verifies operability of the critical module interlocks in the RPS
cabinets.

STP.1111, "RPS Functional Testing," facilitates the system testing
required to verify that the RPS is capable of performing its design
function of tripping the Control Rod Drive (CRD) breakers when
system monitored parameters exceed their Limiting Safety System
Setting.

STP.795, "RPS Time Response Test," verifies the time response of
each RPS Channel.

RT-RCS.002, "Refueling Outage Reactor Coolant Pump Failure
(Undercurrent) Relay Test,"

a. Verifies that the Reactor Coolant Pump (RCP) failure (motor
undercurrent) relays provide pump trip inputs to the RPS,

b. That the RCP failure (motor undercurrent) relays provide pump
trip inputs to the Integrated Control System (ICS) and, .

c. That the RCP/Safety Injecticn and Makeup/Component Cooling
Water valve interlocks by checking that the auxiliary relays
637XA, XB, XC and XD will energize only if all four RCP motors
are not running.

2
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09-01-87
WP-34430
D-01518B

SYSTEM FUNCTIONAL TESTING ABSTRACT
SAFETY FEATURES ACTUATION SYSTEMS

A.  SYSTEM FUNCTION

1. The plant Safety Features Actuation System (SFAS) monitors Reactor
Coolant System (RCS) pressure and Reactor Building (RB) pressure in
order to detect a 1oss in RCS pressure boundary integrity or loss
of coolant accident (LOCA). The SFAS initiates actuation signals
to the following safety features systems to minimize the severity
and mitigate the consequences of a LOCA:

a. Emergency Core Cooling to ensure fuel integrity.

b. Reactor Building Cooling, Isolation and spray systems to
ensure RB integrity, reduce the driving force for building
leakage and remove fission products from the RB atmosphere.

c. Emergency Diesel Generators to provide redundant power sources
to the nuclear service buses.

2. Provides actuation or indication on moduie withdrawal.
3. Bypass SFAS actuation on low RCS pressure.

8. Provides RCS pressure signals to various plant equipment.

B. FUNCTIONS COVERED BY OTHER SYSTEMS

1. The Safety Features Actuation System directly interfaces with the
following systems:

High Pressure Injection

Low Pressure Injection

Core Flood

Reactor Building Emergency Cooling
Nuclear Service Raw Water

Nuclear Service Cooling Water
Auxiliary Feedwater (EFIC Initiate)
Reactor Building Spray

-R/TSC Emergencv HVAC

NSEB Emergency KVAC

Emergency Diesel Generators
Reactor Plant Sampling

—_—XCd =TI HO® QOO
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B. FUNCT R Y OT T (Continued)

Purification and Letdown
Seal Inject and Makeup
Reactor Building Purge
Borated Water

o0 >3

2. The Safety Features Actuation System provides RCS pressure signals
to the following systems:

a. Non-Nuclear Instrumentation
1. EMOV interlock
2. CFT outlet valve interlock
3. Control Room wide range recorder
b. Reactor Coolant System - Tsat Calculators
¢. Decay Heat System - Drop Line Valve Interlock
d. Various Plant Meters
1. Technical Support Center

2. Control Room -~ boron panel

C.  FUNCTIONS REQUIRING VERIFICATION

1. Monitor Reactor Coolant System (RCS) pressure and Reactor Building
(RB) pressure.

2. Process the pressure signals and actuate safety features components
as required.

3. Initiate Nuclear Service Bus unloading.

4. Provide RCS pressure signals to various plant equipment.
5. Bypass SFAS actuation on iow RCS pressure.

6. Provide system status indications.

= Provide actuation or indication on module withdrawal.
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B. FUNCTIONS REQUIRING VERIFICATION (Continued)

8. Provide the capability to manually initiate individual digital
charnels.

9. Provide the capability for manual control of safety features
components following an SFAS actuation.

D. FUNCTIONS NOT R R VERIFICATION
1. Functions A.2-4 will be tested during Component Testing

E. SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP-1110, "SFAS Functional Testing," facilitates the system testing
required to verify that the SFS is capable of performing its design
functions.



€130 1 dOvd

INALSAS dNAMVIN ANV NOILDJUACNI "1IVAS
NHLSAS LNVIOOD dOLOVHH
WALSAS NMOAdLAT ANV NOILLVOIdIdNd

WNALSAS TVAONAY LVHH AVDHd

¥ NOILOA4dS

-,,éﬁr_(.ﬁﬂ

WIS
SOd
S1d

SHA

—r— — g

/wlA H,FIF ﬁ f\\ij

S INFRHOVLLY




JOVd

10 ¢

el

i
AVMNIONA ATLNISEND Si HSIN NOUDNS ”
aMNS 3HL 40 SISATUYNY ONIMIINIONS Nv T '
‘IWOD 3HL 40 ONIGVOINN Q3NIN03d S L ONIIDOD Wa3L ONOTY L ;
i
NOLVII4iLSNe Q31S31 1ON SNOILONNS t
= i
] =l
1
i
i i 1
i i #—~<0Z1 1
| i £0Z1 B8ZO0Z" VYZOT't 1 i
i i (1 [ S
: " g S38MQ3008d ¥IHIO :
i ! |
i i |
i | i
) ! I <
I i i
| | i
| ! GOC0U'dS YOL0O oS i
1 Ei€00°dS ViEDO'dS i
“ P ] e e  jo—1——
: .
— M — “ i600'dS 8L00dS : b
| “ S3MN03I00Hd IDNYTUIASNE “
1
t 1 i
ol R S S : h !
- e & -
| e _ EORC R : &
§ o aat e G .E.I.Iw.ll guoo._aﬂtdawnu..&llf!, !
SOED A LB 3 THSC 9aS IS TENOLONNS : :
¢1MOg 3LIS43O 40 5507 ¢ ! MOC NG SR SHO * “ ”
i }
i ¥L0i diS TSOL diS “
i i 1S0L°diS OSDL diS o}
e i ! 6rDL ¢iS @vDiL'diS “
1 i BEL0L diS VECOL disS i
" i }——] cv0idiS  L10U7dIS K7
' : LLOL &is ROOL duS 1
i i i
i ; S3INNQAITOed
: ' 1834 WID3dS 3 M
i i
} i i
i i
' i |
1 i i
! i i
i [

WHIS3L TeNOILONNA

J3AeHD 31N ANV Id

ONILS 3L TTYNDILONNG
A31VYNMOILAN! W3ILSAS

OMILS31 LMN3NCIWOD

| NOILYIOST INIWNIVINGD

, W3ILiSAS ONIOO2
7004 3NE 0L aOVEe

ArADN3Y
iV3H AY23Q TWNJON

OHANOD NONOE
Wa3l N0 S30IN0¥d

SOy 34L 4O ONINGCOD
Wy3L ONCT S3IAACHC

SO8 3IHL Oi NCUOITN
3JENSS3IndE MO SIAVOEe

$Ou I MO LY
IVENTS OGNy AvD30 SIAONGe

INSAZIMIND3IY 1S34

g i ot T o |
e SE MV Neir le

TYNOILONN A

INHWHOVLLY

S



AHMNON

NOUW SISO
<FH—{ wnaonN ONRING WIS OL

i
1
i
i
!
i
N N SNOUDINNA
SRR TS s e mireiei s e s “ H3LvM SN3INVYN 30AQH8
i
i
i
_ i
: : STORGN INIEIHN
: “ KF I NGISOMMOD GNY N3IDO¥QAH
. 6101 i P zqu:z.uw.ozou
g 83084 NV
S Lo T

S389N3a300¥d ¥3IHIO

A9vd

i
| i
| j
: - Tl'l SON MOM4
i i SILENGWI IAOHNIY -
! i A
Lo H ' l.ll.uu
@ ) 1 =
= e . “ : S S =
| ! ! vZi 10T ds I LT SOOI O =
— | . vZOo LOZ dS 3t i | -
& _ (960 ais s | ; g B X+ £0'TOT'dS ¥4 00T dS P [T YN N Houveiaoneo =
e S t Gi0C0T'dS WIZHOO'dS ! Q'dv DINOS SOM 3AVINeIN z
| sait Shee Giumaae M.A i (S5 DEOLMS 183 e VIOEOZ4S 9800 dS b4 i =
- % ¥ | :
_ *OR0 @i 1S3 b= TENRCILOINNS FGUSAS Ld = <+ 1 ! (¥,
_ NAMOG NN SD 20 SSCY e | 1 (0SD) SBO: ais i unuzgguootﬁs 1
ﬂ—xt AS3L : 1 1S31 DGO MALSAS Sd -~ i i MOLINOW NOLLWQWM
Bsoia il s nced i ’ I K—— a3tTwisn oNISN
t i “ “ " 93N4 OF Vs SL33i30
! i "
i 1
K} AUCLIOANI SO (rus =ums
" “ " NOUDNIPNOD N SIAVINC3s
t ! 940 1°diS G¥OL'dlS !
! “ (L0 'dLS €01 diUS |
i cLo i disS O£01 IS hG—i—rl NS S SViS
! i <3 ! , NG NOLLYIOS!
w “ SIENC3IO0UL " < LMINNIVINGD S3CIAOad
i - 1S31 "wid3dS .
” “ " LHVGNNOB
. 03 3§NSS3ud
“ : . SO8 S301ACHd
i H i
i i {
OMNILS3L TUNOILINGN S - ONILSTIL TYNOILINNA : ! 3
O3LeHOILIN! AN A ; CiZ3ivdOIINI PI3LSAS i SMILS3L IN3NOJGWOD IN3N3EING3Y 1S31

MIIAYTAO LSIL T¥YNOILONNA Sd




£l 40 % A9V

{oNN NOM3 G3/M303IM NOLGIIX3) 'NOUSIND
NS AUTIEY TYNOILONNG SI3HL 1¥HL HONS

QI ivaOiN3130 AWM SIATVA IHL LVHL 103d4SNS
Ol NOSY3d ON Si 343M1 "ONILS3L StHlL 804
Q3ACW3Y 38 1SNW gv3H 13SS3A g010V3d 3HL

HM¥3IM ONV 3Nl A8 G3.0343%

ATINYDILNNDIS LON S HOHMM NOLLONNY JAISSYd

@ S1S3L 1) 3SNHVOIB NJSIA 3AVS FHL JO SSSN
NV iV 3ONO O3Na0O4N3c 38 AINO O33N 1S3L SiHL

NOLLYD!LHASHT

S3IATWA LN3A HOLOV3EY T

NOUYINOMIZD TvENL?N
WOMS H3ISSNVEL Lv3IH L

O3US3L LON SNOULONNI

[

IR0 alS didd
i Sieo
[ vy T 03

}
{
:
t
L

W0 415 1S
83IN0a N /8N 30 SSQOe

(O8H) CBOL diS

SOUIY3Y =
‘@8 AS3L

L£O0° 1A 8go
S40M NO Sun

bl & e P

wyilS3a VN
GRAVEOILINI

ONILS3L TYNOILONNS
Q3LVHO3ANI WILSAS

OlLONNS
LNY Id

<G— {£D0°ADIOVED dS
S3ENAa300&d UZ:.....OCL
vETY &S Z0°90T dS
LO'ZOT dS 60°807 <S5
i octge | oecoss
r
F—— S s 4100 4%
SLO0 &% GO0 «=

L1901l 4lS

S3I3N0G300CAuS
1831 D34S

.- —— - - —— ", - - —— - —— - -

OMILS31 AN3NOGNGD

\LLO LS 06ZO dis
£SZO LS 2920 Gis
<3+— c/01-dis Zyol-als KH—

I

I 0L 63CMONNOIGYE 30
33VT 39 U O uIideve

30T 3rd NOus
3 A¥3IMH S3ACN3Y WALSIS
ANYI00D §010V3H 3HU

.---___--ﬁ_-_T---_m__-__-
I

IMNINIHIGO3IN 1S31

- / e N A e S
M N0 151

IVNOILONNA

NN

.U (\*

G INAKHOVLLV




R R W'vbw\.(l& SR S S s S T =m R -
M { o 1
| IANON |
| i
: i
H i SHMMVYL QOC14 3WOD
i —— i _ ¥14 T4 3TAONd
! NOLLTDILSNe g31S31 1ON SNCILIONNA i
i o S— t e
' —
!
: NMOGI00D d04
I i t <3 | ArddS MIZIENSS3¥d
i { i I LvNE3LTY 30IACHd
i ¥ - i
! 1 i
- ! ! —
1 | i
i | YZZ¥O'dS  BTO LOT dS i LHYONNOSE
| i 1 EO LOZ a8 <O £0Z &S 1 K} IMNSS3¥d SOH 30IA0HD
= \ i NZOSOZ <& (TO SOT oS )
o R " : TOCOTAS  MTO EOT a% =
& | . | . lmSE el | s
« H P 13 % —
k. | i Y10 £0T dS »1 00T &6 i o
7 Vi i | 1 VOIS =
_ i i e i [ svis NO NOLVIOS! =
=1 i ! i ININNIVINDD 300U =
i ! 1 H =
s g g 1 . I i |
: i i . 1 i .
- 9180 oS iS3L | .
| 3ive I CveSIN - | { R i i v
i 990 cUS 1%L ¢ St st SEEw ¥ 1 i TYNDIS SV4S NO SOM Ol
| WO cen Ak 40 DS e | . i (QSD) Z80: aiS 163 o i F—— H3ivm G3IVHOE 301odag
| »wwwo%h» Saivuoai - i el WHOUONAS FOISAS S <+ () : :
! loeT dis 1530 ; }OSD) 1804 41S ASAU i t
_uutoautﬂto..oﬁno..o. i 00T FQISAS WIS o " “
! t ’
L - ; ! i NOUWDIHENT GNY
) i ONTIO0D MOS *dOu
{ l +SOLdis D01 diS I 0. nOUDIT™ WIS 300N
) i SZELC MW omono.&.w i
i f e ¥ YRRy LG4l
i i A 1 A-‘TIIA
: g WUMDM!UN& ¢ SOMINO
2
_, ' I G  usnasd GNv Innion
w " “ Ca BO% Ci <NV FONON
: | |
! ! i
i i
1
' 1
i i
1 —
MHLSIL WNOLLONN S ' ONILSIL TVNOILONNS ! !
A3ivHD3IN AN Id O3LvHO3 1N WIZ3LSAS ORNILSIL ININOIINOD AM3N3SIND3Y 1S31
AA Tk % K TR A B l)_ It LT —/ e i Al EE"
W - 3 Ve IR T § AR bS }= e
2t B BT AV e TR I_IUMLI v i L__zb_lr/\w Lﬁ et ﬁ SR




ATTACHMENT 5

09-01-87
WP34798
D-00608

SYSTEM FUNCTIONAL TESTING ABLTRACT
DECAY HEAT REMOVAL SYSTEM

SYSTEM FUNCTIONS

The Decay Heat Removal System (DHS) provides the following safety and
non-safety functions:

1. Low Pressure Injection (ECCS) to the Reactor Coolant System
2. Long Term Cooling of the Reactor Coolant System

3. Long Term Boron Control

4, NormalADecay Heat Removal

5. Backup to Fuel Pool Cooling

6. Containment Isolation

FUNCTIONS VERIFIED BY OTHER SYSTEMS

1. The Decay Heat System directly interfaces with the following
systems:

a. Safety Features Actuation System (SFAS)
b. Emergency Diesel Generator System

c. Borated Water System

FUNCTIONS REQUIRING VERIFICATION
| B A1l functions listed in "A."

FUNCTIONS NOT _REQUIRING VERIFICATION

1. Long Term Cooling of the RCS will not be tested since an adequate
test of this function requires discharge into an unloaded, uncapped
reactor vessel. An engineering analysis of the Reactor Building
Sump Suction NPSH is being performed.
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. MMARY OF FUN PERFORM

1. STP.1087, “Decay Heat System Logic Functional Test," will verify
the operation of the controls, interlocks and indirations for the
system functions.

2. STP.1088, "DHS Cold Functional Test," will verify the performance
of the Decay Heat System functions prior to heatup.




ATTACHMENT 5

08/31/81 |
WP34538 |
D-00038

SYSTEM FUNCTIONAL TEST ABSTRACT |
PURIFICATION AND LETDOWN SYSTEM |
l

|
& The functions of the Purification and Letdown System (PLS) that are ‘
important 10 safety are as follows.

a. Provide RCS pressure boundary.
\. Provide contairment isolation on SFAS signal.
c. Regulate (in conjunction with SIM) RCS inventory.

d. Regulate boric acid concentration in RCS to accommodate
reactivity changes in core.

e. Detect failed fuel using installed Radiation Monitor.

. Remove impurities from RCS.

inhibiting chemicals in the RCS.

h. Provide makeup water to SIM during normal onevration

B. FUNCTIONS COVERED BY OTHER SYSTEMS

1. Detection of failed fuel using the installed Radiation Monitor will
be performed by RDM.

2. Regulation of PLS inventory s covered by testing im RCS, SIM and
PLS.

9 Centainment isolation provided by SFAS actuation is covered in 58S

g FUNCTIONS REQUIRING VERIFICATION

. Provide RCS pressure boundary.
2. Provide containment isolaticn on SFAS signal.
;. Remove impurities from the RS,

|
1
|
|
g. Maintain pruper concentration of hydrogen and corrosion
l
\
4
i
\
i
|
1
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FUNCTIONS REQUIRING VERIFICATION (Continued)

4. Regulate poric acid concentration in the RCS to accommodate
reactivity vhanges in the core.

5. Maintain pruper concentration of hydrogen and corrosion inhibitive
chemicals in the RCS.

6. Provide makeup water to SIM during normal operation.

D. FUNCTIONS NOT REQUIRING VERIFICATION

1. None.,

£.  SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

¥ STP.1089, “PLS Logic Functional Test," will test system logic,
controls and interlocks for the functions listed in Section C.

2. STP.1090, "PLS Cold Functional Test," will test the overall
performance of the system. 4

3. STP.1093, “"NSSS Integrated Functional Test," which will verify |
integrated operation of the PLS, SIM and RCS.




ATTACHEYENT S

08-29-87
WP-34728
D-00548

SYSTEM FUNCTIONAL TESTING ABSTRACT
REACTOR COOLANT SYSTEM

A.  SYSTEM FUNCTIONS

1.

The Reactor Coolant System removes heat from the core. The
following subfunctions require verification:

a. The Reactor Coolant System circulates reactor coolant for heat
removal during steady state operation and for any anticipated
transient.

b. The RCS shall remove decay heat from the core via redundant
h¢at removal paths.

o Provide a reflocdable volume to cool the reactor core
following a LOCA.

The RCS pressure boundary is a barrier to the release of ‘
radionuclides to the Reactor Building atmosphere and to the
secondary fluid in the steam ganerators. The following
subfunctions require verification:

a. Provide overpressure protection for the pressure boundary at
normal operating conditions and at low temperatures (Reactor
Vessel Brittle Fracture Limits).

b. Leakage rate 1imits and detection.

¢. Coolant activity level 1imits.

d. Containment isolation.

Reactor Coolant serves as a neutron moderator and as a solvent for
acid used in chemical shim reactivity control.

B. FUNCTIONS VERIFIED BY OTHER SYSTEMS

1s

Reactor Cooiant System inventory control will be verified in SIM,
PLS, DHS and CFS Testing.

Decay Heat Removal via redundant heat removal paths will be
verified in DHS testing.
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C. FUNCTIONS REQUIRING VERIFICATION

1. The Reactor Coolant System removes heat from the core.

2. The RCS pressure boundary is a barrier to the release of
radionuclides to the reactor building atmosphere and to the
secondary fluid in the steam generators.

. Coolant serves as a neutron moderator and as a solvent for boric
acid used in chemical shim reactivity control.

D. FUNCT NOT RING VERIFICATION
B A R_FUNCTIONS NOT VER

a. Heat transfer from natural circulation. (Function A.1.a)

Basis: Heat transfer from natural circulation is a function
of steam generator thermal center. This test has not
been tested specifically at SMUD, however, it needs to
be performed only once at an NSS of the same design
because it tests a passive function which is not
significantly affected by time and wear. The
subfunctions that are required for proper natural
circulation are Emergency Pressurizer Heater, Operable
Vent Paths (High Point), and Hot Leg Level
Indication. These subfunctions will be discussed in
their proper sections.

b. Reactor vessel internal vent valves. (Function A.1.c)

Basis: SP.203.10, "Refueling Interval Reactor Internal Vent
Valves Surveillance and Inspection Test," exercises
the internal vent valves every refueiing by applying a
force of 400 1bs vertically upward on an exercise
lug. This demonstrates the vent valves will be open
when exnosed to the pressure differential expected
during a cold leg break. The reactor vessel head must
be removed for testing. There is no reason to suspect
that the valves have deteriorated such that their
functionality is in question. Relief from the test
requirement has been requested since the head will not
be removed this outage. Proposed Amendment 145 would
waive head removal until May 1989. A favorable
response has been verbally indicated from the NRC.

Individual system functions are verified during component testing.
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A F_SY F A T T PERFORM

STP.1085, "Reactor Coolant System Logic Functional Test", will test
RCS controls, interlocks and indications prior to plant heatup.

STP.1086, “"Reactor Coolant System Cold Functional Test", will
verify overall RCS performance prior to plant heatup.

STP.1093, “NSSS Integrated Functional Testing," will verify
integrated operation of the RCS, SIM and PLS systems.
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09-01-87
WP-34858
D-00548

SYSTEM FUNCTIONAL TESTING ABSTRACT
SEAL INJECTION AND MAKEUP SYSTEM

SYSTEM _FUNCTIONS

P

Provide makeup to RCS for volume and chemistry control.

2. Provide seal injection to RCPs for cooling and lubrication.

3. Provide injection of borated water to RCS for emergency core
cooling on SFAS signal.

4. Provide containment isolation on SFAS signal.

5. Provide RCS pressure boundary.

6. Provide alternate pressurizer spray for cooldown and mitigation of
boron precipitation.

7. Provide fill for Core Flood Tanks. ‘

FUNCTION R Y Y

1. STP.773, RCP Seal Injection and Seal Return Isolation Valves
Interlock Functional Test, part of function 2 and is covered by PLS.

2. SP.203.01A/B, SF/S Digital Channel 1A/B Refueling Test, is part of

functions 3 and 4, covered by SFS.

FUNCTIONS REQUIRING VERIFICATION

I

A1l functions listed in section A will be verified prior to Startup.

FUNCTIONS NOT REQUIRING VERIFICATION

P

None

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1.

STP.1091, "SIM Logic Functional Test," will test controls,
interlocks and indications for system functions.

STP.1092, "SIM Cold Functional Test," will test overall system
performance.

STP.1093, "NSSS Integrated Functional Test," which will test
integrated operation of the SIM, PLS and RCS systems.
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ATTACHMENT 6

WP34768/D-00418

SYSTEM FUNCTIONAL TESTING ABSTRACT
COMPONENT COOLING WATER SYSTEM

A.  SYSTEM FUNCTIONS

¥4

Heat sink provision for components that are required for safe plant
operation.

2. CCW containment isolation.

3. Interlock from RCP; to CCW containment isolation valves.

4, CCW surge tank level indication.

5. CCW flow and pressure signals used for interlocks and annunciators.

6. Control Room indication for C(# system flow, pressure and
temperature.

7. CCW system barrier between the RCS and the PCH. )

B. FUNCTION Ki Y OTH YSTEM

1. CCW Containment Isolation Valves are included in SP.422A, and will
undergo the LLRT with the PBS System (function 2).

2. SP.205.07C includes all remotely operated Reactor Building
Isolation Valves, and will be inspected and stroked with the PBS
System, (function 2).

3. Leakage into the CCW System from the RCS System will be detected by

performing SP.200.03 and 200.07, covered in the RDM system
(function 7).

C. FUNCTIONS REQUIRING VERIFICATION
P

Verify that a heat sink is provided for components which are
required to function continuously during plant operation.

CCH Containment isolation valves shall be operable (SFV-46014,
SFV-46203 and SFV-46204) .

Valve interlock from RCP to CCW containment isolation.
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o FUNCTIONS REQUIRING VERIFICATION (Continued)
4. Accurate surge tank level indication, automatic makeup control.

5. CCHW flow and pressure signals used for interlocks and annunciators
operate.

6. Control Room indication for CCW System flow, pressure and
temperatu~e must be operable.

7. The CCW System is a barrier between the potentially radioactive
Reactor Coolant System (RCS) and the Plant Cooling Water System
(PCHW) .
D. FUNCTIONS NOT REQUIRING VERIFICATION

1. Individual System functions (C.1-7) will be tested during component

testing.
£.  SUMMARY OF SYSTEM FUNCTIONAL TESTS TO BE PERFORMED

1. STP.1106, "CCW System Cold Functional Test," will verify system
interlocks, controls and performance prior to plant heatup. «

2. STP.1053, "Component Cooling Water Component Flow Verification,"
will verify that flow rates to all CCW components are adequate.
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09-01-87
WP-34748
D-01748

SYSTEM FUNCTIONAL TESTING ABSTRACT
EMERGENCY D'ESEL GENERATOR SYSTEM

A. SYSTEM FUNCTION

1. The Emergency Diesel Generator system provides an auto fast start
standby electrical power suppiy for the Nuclear Service Buses. The
emergency diesel generators and support systems can be maintained
in a standby condition such that on a Safety Features Actuation
Signal (SFAS) or Loss of Offsite Power (LOOP) initiation signal,
the diesel generator can come up to speed and voltage within
10 seconds.

B. FUNCTIONS COVERED BY OTHER SYSTEMS

The Emergency Diesel Generator System directly interfaces with the,
following systems. g

1. Nuclear Service Raw Water System
2. Fire Protection System

3. Instrument Air System

4, Diesel fuel oil system

5. Safety Features Actuation System
6. Plant Annunciator System

: Plant Computer System

8. 125 VDC (battery) system

9. 480 VAC Nuclear Service system
10. 4160 VAC Nuclear Service system
11. 220 KV system

wle
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C.  EUNCTIONS REQUIRING VERIFICATION

1. SFAS initiation causes the diesels to automatically start and
accelerate to speed and voltage.

2. Nuclear Service buses remain energized with offsite power on a SFAS
initiation and SFAS automatic load sequencing circuitry operates
properly.

3. On a Loss of Offsite Power in conjunction with a simulated SFAS
initiation, the Nuclear Service busses are de-energized by proper
operation of the load shedding circuitry and the diesel generators
load through the sequencing circuitry.

4. A1) automatic diesel generator output breaker trips, except ground
overcurrent and generator differential, are automatically blocked
with an SFAS initiation signal.

5. On a LOOP and SFAS, Diesel Room COp actuation, fuel oil transfer
pump and ventilation fan trip automatic blocking relays are
energized.

6. Diesel Generator system, support and interfacing system controls
and instrumentation function properly. ’

D. EUNCTIONS NOT REQUIRING VERIFICATION

None

E.  SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP.961 "Loss of Offsite Power," (LOOP) will verify required

functions of the Emergency Diesel Generator Systems for both the
Bruce GM and TDI units.

2. STP.100SA and B, "TDI Diesel Generator Preoperational Test," will
test the logic, controls, interlocks, starting reliabiiity and
operation of the TDI Diesel Generators.
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wP34808/0-00608

SYSTEM FUNCTIONAL TESTING ABSTRACT
FIRE PROTECTION SYSTEM

A. SYSTEM FUNCTIONS

The Fire Protection System includes active, passive and administrative
features to reduce the likelihoed of fire occurrence; prompt detection
and extinguishment of fires if they do occur; ability to maintain safe
shut down if a fire occurs; and prevent the release of a significant
amount of racioactive material if a fire occurs.

The Active Fire Protection System features are as follows:

B Automatic water suppression systems supplied by (2) 100% fi.c Dumps
and an underground main header.

2. Manual su~nression provided by fire extinguishers and fire hose
standpipe: ‘or use by the plant Fire Brigade.

3. Automatic gas suppression systems consisting ¢f low pressure (0?2
and Halon 1301 total flooding systems.

4. Automatic fire detection is provided by heat detectors, smoke
detectors, flame detectors and duct smoke detectors.

8. The station Automatic Fire Alarm system provides the required
b interfaces between detection systems and suppression system
actuation and annunciation to the Main Control Room. System
supervision is also provided by the Alarm system.
The Passive Fire Protection System features are as follows:

% Rated fire doors in fire barrier walls between redundant safety
related cables and equipment.

1 Rated fire dampers in fire barrier walls between redundant safety
related cables and equipment.

3. Rated penetration seals in fire barrier walls between redundant
safety related cables and equipmen:.

4, 1 hour and 3 hour rated fire wrap protecting redundant safety
related cable trays and conduits.

B. FUNCTIONS VERIFIED BY OTHER SYSTEMS

None

-
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FUNCTIONS REQUIRING VERIFICATION

P

The Active Fire Protection System features described in Section A
(above) are verified on a system or component basis by functional
operation of the equipment per approved Surveillance Procedures and
Fire Protection Inspection Procedures. Past Modification testing
will utilize existing approved procedures where practicable, or
special test procedures as necessary.

The Passive Fire Protection System features described in Section A
(above) are verified acceptable by visual inspection and/or
functional test as applicable per approved Surveillance Procedures.

FUNCTIONS NOT REQUIRING VERIFICATION

;

fFire Protection system features are all subject to periodic
testing. In addition, modifications affecting fire protection of a
certain zone have been tested on a zone basis. No overall system
functional test is plannod, due to the nature of the tvstem
configuration (zones and individual components).

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

; £

The Fire Protection System is verified and/or tested per approved
procedures as required by Technical Specifications.
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WP34778/D-00418

SYSTEM FUNCTIONAL TESTING ABSTRACT
INSTRUMENT AIR SYSTEM

SYSTEM FUNCTIONS

1. Emergency Diesel Driven Air Compressor (DDAC) and support equipment
provide a full capacity backup source of instrument quality air.

2. Component Level Bottle Backup Air Supply automatically provides
instrument quality air for critical valves upon a loss or
degradation of instrument air pressure.

3. Upon closure of the priority valve (PV-90508), all air delivered
from the plant air compressors is directed to the IAS. This occurs
when low header pressure is detected.

4. Normal Air Compressor Safeguards/Auto-Start operate.

FUNCTION \ TH YSTEM .
| None

FUNCTIONS R RIN RIFICATION

1. Emergency Diesel Driven Air Compressor

2. Component Level Bottle Backup Air Supply to Critical Valves
3. IAS to SAS Priority Valve Operation

4. Normal Air Compressor Auto-Start

FUNCTIONS NOT REQUIRING VERIFICATION

1. Individual component functions are verified during component
testing.

SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

g STP.1107, "IAS Functional Test," will verify overall operation
system functions prior to and during plant heatup.
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09-01-87
WP34698
D-01458

SYSTEM FUNCTIONAL TEST ABSTRACT
NUCLEAR SERVICE RAW WATER SYSTEM

SYSTEM _FUNCTIONS

Y

During normal plant shutdown and emergency conditions, the NRW
system provides a heat sink for the DHR System, via the NSW
system. This is accomplished by supplying 15000 gpm of NRW to the
tube side of the NSW Heat Exchanger. The system also provides the
required flows to the following components:

a. NSHW Heat Exchangers.

b. Emergency Diesel Generators.

¢. HPI and MU Pumps.

d. Decay Heat Removal Pumps.

e. Emergency Pump Room Air Coolers.

FUNCTIONS VERIFIED BY OTHER SYSTEMS

i

None

FUNCTIONS REQUIRING VERIFICATION

34

The following specific functions performed by the NRW system during
both normal shutdown and emergency conditions, require verification
for safe plant operation.

a. Required flowrates are provided by the NRW system, loops A and
B to the components cooled by this system.

FUNCTIONS NOT REQUIRING VERIFICATION

1,

None
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SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP.1031 A/B, "Nuclear Service Raw Water (NRW) Component Flow
Verification," verifies required flow to each component served by
the NRW system.

2. STP.1108, "NRW Cold Functional Test," verifies overall system
performance prior to heatup.
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WP3470B/0-01818

SYSTEM FUNCTIONAL TEST ABSTRACT
NUCLEAR SERVICE COOLING WATER

SYSTEM FUNCTION

1. Provide required flows to compunents of the NSW System including:
a. NSW Pumps,
b. RB Emergency Coolers,
c. Decay Heat Coolers.

2. Start on SFAS initiation signal.

3. Contain primary coolant in the event of leakage into the NSHW.

FUNCTIONS VERIFIED BY OTHER SYSTEMS

1. Actuation of all SFAS devices on SFAS digital channels 1A and 1B
will be verified during StS testing.

2. Functional tect of unloading and loading of Nuclear Service Bus A,
A2, B and Diesel Generators A & B start for SFAS conditions and
loss of voltage conditions will be performed during EGS
Surveillance Testing.

FUNCTIONS REQUIRING VERIFICATION

1.  Provide required flows to components of the NSW system.

2. System integrity is verified by periodic surveillance and
maintenance testing.

FUNCTIONS NOT REQUIRING VERIFICATION

¥ None
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SUMMARY QOF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

1. STP.1032, "Nuclear Service Cooling Water (NSW) Component Flow
Verification," will verify required flows to components of the NSHW
System.

2. STP.1109, "“NSW Cold Functional Test," will verify system
performance prior to plant heatup.
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09-01-87
WP34868
D-00548

SYSTEM FUNCTIONAL TESTING ABSTRACT
REACTOR SAMPLING SYSTEM

SYSTEM_FUNCTION
1.

The normal RSS is used to collect fluid samples from the Reactor
Coolant System and auxiliary systems for analysis under normal and
abnormal conditions. The normal RSS collects fluid samples from
the following locations:

a.

b.

h.

B

Core Flood Tanks

Pressurizer

Purification demineralizer outlet
Letdown cooler outlet

Makeup tank

Decay heat removal cooler outlet
Miscellaneous «“ter hold-up tank
Letdown filter sutlet

Makeup filter outlet

The Post Accident Sampling System (PASS), a subsystem of the RSS,
is used to collect and analyze samples from the reactor coolant
system, decay heat removal system, and the Reactor Building
atmosphere following an accident.

FUNCTIONS COVERED BY OTHER SYSTEMS

}a

The Reactor Sampling System directly interfaces with the following

systems:

a. Reactor Coolant System

b. Pressurizer Relief Tank

c. Haste Gas System

d. Purification and Letdown System

ol




ATTACHMENT 6

B. FUNCTIONS COVERED BY OTHER SYSTEMS (Continued)

e. Decay Heat Removal System

g. Heating and Ventilation System
h. Plant Air System

i. Compcnent Cooling Water System
j. Demineralized Water System

k. Reactor Coolant Drain System

1. 480 VAC vital Electrical Distribution System

g FUNCTIONS REQUIRING VERIFICATION
1. Post Accident Sampling System

f. Core Flood System
|
|
|
|
|

a. Collection and analysis of a Reactor Building atmospheres

sample. ;
0. Collection and analysis of a Reactor Coolant System sample.

t. Collection and analysis of a Decay Heat Removal System sample.

D. FUNCTIONS NOT REQUIRING VERIFICATION

1. Normal Reactor Sampling System functions
a. The normal functions are part of the original system design,
are all manual functions, and are used on a routine basis.
E. SUMMARY OF SYSTEM FUNCTIONAL TESTING T PERFORM

1. STP.430, "Post Accident Sampling System (PASS) Decay Heat System
Sample Functional Test"

2. STP.432, “Post Accident Sampling System Gaseous Functional Test"
3, STP.433, "Post Accident Sampling System RCS Sample Functional Test"

4. STP.793, "Hvdrogen Monitoring and Post-Accident Sampling System
Heat Tracing Functional Test"
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ATTACHMENT 7

08-31-87
WP34788
D-00038

SYSTcM FUNCTIONAL TESTING ABSTRACT
CONTROL ROOM/TECHNICAL SUPPORT CENTER

SYSTEM FUNCTIONS

Bt

The Control Room/Technical Support Center (CR/TSC) essential air
conditioning system is designed to provide a suitable environment
for equipment and to enhance station operator comfort and safety.
The CR/TSC essential air conditioning system is comprised of two
100% capacity redundant trains, with the following functions:

a. Isolate the CR/TSC during a radiological event.
b. Isolate the CR/TSC during a toxic event.

i Provide cooling for the CR/TSC during radiological, toxic gas.
CR high temperature or loss of offsite power events.

d. Pressurizatior of CR/TSC to prevent infiltration of
contaminated air.

e. Provide fresh, filtered, conditioned supply air for CR/TSC
during radiological or loss of offsite power events.

FUNCTIONS VERIFIED BY OTHER SYSTEMS

SFAS start of the units on loss of offsite power.

FUNCTIONS REQUIRING VERIFICATION

. A

~

Control Room/Technical Support Center isolation during a
radiological event.

Control Room/Technical Support Center isolation during a toxic
event.

Cooling for the CR/TSC during radiological, toxic gas, CR high
temperature or loss of offsite power events.

Pressurizing of CR/TSC tu prevent infiltration of contaminated air
during rrdiological events by pressurizing Control Room relative to
outside atmosphere.
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Provide fresh, filtered, conditioned supply air for CR/TSC during
radiological and loss of power events by maintaining a flow of 3200
CFM through the essential filtration units.

D. FUNCTIONS NOT REQUIRING VERIFICATION

|2

Individual component functions are tested during component testing.

€. SUMMARY OF SYSTEM FUNCTIONAL TESTING TO BE PERFORMED

%

STP.1059, "CR/TSC Refrigeration Operational Verification (Train A)"
and STP.1061, "CR/TSC Refrigeration Operational Verification (Train
B)", verify provision of ventilation and cooling for radiological,
toxic gas, Control Room High Temperature or Loss of Offsite Power
conditions.

STP.1104, “"CR/TSC HVAC Composite Functional Test", verifies system
functional performance, interlocks, controls and abnormal
operations.

STP.961A/B, "Loss of uffsite Power", will alto test the units in an
emergency operation mode. ;i

-2~

PAGE 6 OF 9



ATTACHMENT 7

08/31/87
WP34838
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SYSTEM FUNCTIONAL TESTING ABSTRACT
NUCLEAR SERVICE ELECTRICAL BUILDING HVAC
SYSTEM _FUNCTIONS
The Nuclear Service Electrical Building (NSEB) Heating, Ventilating and
Air Conditioning (HVAC) Systems, both normal and essential, are designed
to:

Provide a suitable environment for the electrical equipment and
operators during normal and abnormal conditions.

Provide required environment and battery room exhaust for the NSEB.

N VERIF THER SY
& Instrument Air
2. 480 VAC

3. Interim Data Acquisition And Display (IDADS)

FUNCTIONS REQUIRING VERIFICATION
1. Heating, ventilating and air conditioning in NSEB.

FUNCTIONS NOT R R ATION

; None

SUMMARY OF SYSTEM FUNCTIONAL TESTS TO BE PERFORMED

1. STP.1066 and STP.1067, "Operational Verification of the
Refrigeration System for the Nuclear Service Electrical Building
(NSEB) Essential HVAC System, Train A & B," to functionally verify

operability of the refrigeration system when energizing Train A or

B of the NSEB Essential HVAC System.

2. STP.1096, "Functional Test of the Nuclear Services Electrical
Building HVAC System," to verify overal! system performance in both
normal and off-normal operating modes.
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WP3475B/D-01448

SYSTEM FUNCTIONAL TESTING ABSTRACT
REACTOR BUILDING VENTILATION SYSTEM

SYSTEM FUNCTIONS

P

Provide sufficient heat removal capability to maintain
environmental control, human comfort and equipment protection
during plant operation.

Provide sufficient heat removal capability to maintain the
post-accident reactor building pressure below the design value.

Air filtration and circulation.
Reactor building purge.
Monitor and 1imit the hydrogen concentration.

Provide post accident filtering of 1norganic radioactive iodine and
organic methyl ifodine in the combined air-stream form.

FUNCTIONS COVERED BY OTHER SYSTEMS

¥

SP.422A "Refueling Internal Local Component Leak Rate Testing"

(function of the Reactor Building purge valves) is covered by the
PBS System.

FUNCTIONS R RIN A

.

The following functions need verification to assure a safe
operating plant.

a. The emergency cooling system circulates the Reactor Building

air and provides for removal of heat released during accident
conditions.

b. The RB ventilation system provides air circulation, filtration
and cooling for normal operations.

¢. The hydrogen recombiners maintain hydrogen concentrations
below 4.0 percent of the Reactor Building total air volume.

d. Reactor Building purge system provides outside air circulation

while providing control of radioactive particulate and gaseous
releases.

)
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. FUNCTIONS NOT REQUIRING VERIFICATION

1. Filter efficiency is verified by individual component testing
(SP.271.03A/B, “RB Emergency Filter System Loop A and B").

2. Purge functions are verified by SP.621, "RB Purge Exhaust Filter
System.*"

E.  SUMMARY OF SYSTEM FUNCTIOMAL TESTING TO BE PERFORMED

1. STP.1099, "Reactor Building Emergency Ventilation Functional Test":

a. To demonstrate control logic/interlocks response to varying
conditions in both manual and automatic modes.

b. To verify design flow capacity through the cooling coils of
each AS00 (A-D) unit.

c. Tn verify delta T's across cooling coils.
2. STP.1100, "Reactor Building Normal Ventilation Functional Test":

a. To demonstrate and verify temperature distribution during normal
operation of the plant.



