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1.0 SIMULATOR INFORMATION

1.1 General

This report is being submitted as the initial certification report for the
Virgil C. Summer Simulator. The Virgil C. Summer Simulator is the plant
specific simulator for the Virgil C, Summer Nuclear Station, a
Westinghouse 3-Loop Pressurized Water Reactor rated at 27/S MWT. The

facility is ownect by the South Carolina Electric & Gas Company and the
South Carolina Public Service Authority, but operated solely by South
Carolina Electric & Gas Company. The c!mulator.was constructed by the.
Westinghouse Electric Corporation and was first utilized for training in ]
February 1984.

Over the years, actual plant modifications were evaluated as to their
"

impact on the simulator, and changes to the simulation system were
made as deemed necessary. Consequently, the simulator has been
maintained as an effective, accurate training and examination tool. !

Commencing in 1990, a major simulator upgrade effort was undertaken
and successfully completed in February 1991; the following features were
incorporated as part of the upgrade:

* The SIMARC-4 package (Reactor Core, Reactor Coolant System and-

Steam Generator models)

Improved Reactor Coolant System and Steam Generator Models:*

the reacter' coolant system and steam generator models solve
multinode, two- phase, non-equilibrium thermodynamics
conservation equations for two components (water and non-
condensible gas). Separate equations are solved for mass (of each

component and phase), for mornentum, for energy (enthalpy of
each region), and for pressure (volume). This allows for realistic
simulation of normal and off normal conditions including mid-loop
operations where the vessel has been partially drained. The reactor
core model has been upgraded to provide a more realistic time
varying calculation of the three dimensional power and

temperature conditions in the reactor core. The time dependent

.

1
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effects of xenon and samarium are treated in greater dutail. TheO ability to adjust the kinetics response of the reactor to match design ,

1

and/or plant data has been made simpler and easier. The SIMARC

models also included the addition of plant components which were
not previously simulated, allowing greater range. of operability in |

l
training.

1

e The interactive Model Builder (IMB): the IMB was used to construct
five new fluid models which replaced the existing models as part of
the upgrade. These models are the Condensate and Main
Feedwater System (CFW), the Chemical and Volume Control System

(CVCS), the Component Cooling Water System (CCW), the Residual

Heat Removal System (RHR), and the Safety injection System (SIS).

These models include plant modifications not heretofore
incorporated into the simulation system, as well as improved
solution techniques yielding models of higher order fidelity. SCE&G
is in the process of reviewing the remaining twelve simulator fluid
models for future upgrade using the IMB system,

in addition, the IMB allows for the standardization of software
thermal hydraulic models, provides more accurate documentation
for these models, and produces the models in a structured program
format. Finally, the IMB generated models have "Flexi Leaks"
capability. "Flexi Leaks" permit the instructor to move system leak
locations to any model node. Since model nodes occur at nearly all
key locations in a system, an instructor is essentially unlimited in his

choice of leak locations. "Flexi Leaks" generate leaks which can
represent true pipe shear with fluid exiting from both pipe ends.

The Replacement Handler Package (RHP): the RHP includes Pump*

Handlers, Controller Handlers, Control Valve Handlers, Valve'
Handlers, Bistable Handlers, Transmitter Handlers, and Heat
Exchanger Handlers. The benefits of these new handlers are three-

fold. First, these new handlers include a variety of global failure
options. These failures include one or more types of failures
associated with each component simulated. This significantlyi

,

l

-la-
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O increases the number of abnormai or malfunction conditions which
O the instructor may initiate for training Second, the handlers have

been improved to provide a more accurate dynamic response of the

components being simulated. Third, the initialization techniques
employed by these handlers have been improved to allow for an
easier and more thorough initialization procedure, resulting in a
more accurate handler database,

* A Computerized Configuration Managemant System; a computer
based Configuration Management System provides the capability
of a single entry database. The hardware and all relevant software
have been provided as part of this package.

Generator and Transformer Electrical Relay Board Hardware and*

Software: the hardware and software required to simulate the
Generator and Transformer Electrical Relay Board

O

,
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1.2 Control Room Comparison'

1.2,1 Control Room Physical Arrangement

The Virgil C. Summer Simulator physical arrangement closely duplicates

the Virgil C. Summer Nuclear Station Control Room. The physical layout

includes an artificial vertical column near the center of the control ,

room in the same location as found in the plant control room.
Emphasis is placed on maintaining the simulator appearance as close to

the plant control room as possible in the area where normal, abnormal,
and emergency operations of the plant would be conducted. The
differences reported below have been evaluated not to have an impact
upon training. Appendix 1 Indicates the simulator control room areas
that are controlled with regard to physical arrangement and
environment.

Differences

1. A Simulator Instructor Booth is behind and above the incore
Panels in the controlled area.

2. The Tagging desk (including partitions, desks, chairs, an_d a
computer terminal) is not included in the simulator controlled
crea.

3. Uncontrolled areas of the simulator are as indicated in Appendix
1. Generally, the uncontrolled area is behind the Main Control

; Board panels with the exceptions of the Heating, Ventilat ~n, and-
_

Air Conditioning (HVAC) Panel;' Generator and Transformer
Electrical Relay Board; and Rod Disconnect Box. Also, the backs of

the main control boards and the generator and relay board are
uncovered for ease of maintenance and cooling.

O
2-
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1.2.2 Panels and Equipment

All major panels and equipment in the plant control room are present,

in the simulator control room with the following exceptions which are
considered to have no impact on . training or are.not needed for
training.

1. Integrated Plant Computer System (IPCS) terminallocated on the
north wall of the plant's control room (to be added at a later date)'

2. IPCS color copier (to be added at a later date)

:

[ 3. Nuclear Instrumentation Channel (NIS), NI-0033, spare NIS channel
I which is only statically simulated and net required for training. -

f 4. Generator and Trar3former Electrical Relay Board .is statically
simulated except for the following elements used for training: ,

.
d

a. 86TTR Lockout Relay

: J b. TS 412 Underfrequency Protection Switch
; c. Relay DC Power (Blue) lights.

;

5. Three (3) meteorological recorders normally mounted on back of
i main control board.
:

!
j 6. The simulator phone system does not have all of the capabilities
! of the plant phone system (such as speed dialing) but is adequate
I - to support training needs and emergency plan drills and exercises.

:

7. Integrated Fire and Security (IFS) line printer and stand.
t

8. Environmental temperature monitor line printer.
,

1 :

] 9. Digital Metal Impact Monitor System (DMIMS) printer is statically
'

<

simulated.

: O
4

2
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10. The Control Room Supervisor's desk and Shift Engineer's desk
each contain two CRTs which are connected to the Simulatoi

f'' Integrated Plant Computer System at the simulator. Currently,
the Plant Control Room contains one CRT on each desk driven
from the integrated Plant Computer System and one CRT on ea:h
desk which is driven from the Technical Support Center Computer.

As soon as the Bypassed and Inoperable Status Indication (BISI) is

approved for use on the integrated Plant Computer System, the
Plant Control Room will be modified to be consistent with the
Simulator Control Room,

11. The following difference, have also been noted on IST 9.1,
Simulator Control Board Audit, Attachment I, Simulator Control
Room Audit. These differences do not have an impact on training,

Panel 6106,6107, item 2 Simulator missing lower scale
Panel 6109, item 2 - Simulator has red band on scale
Panel 6109, item 5 - Simulator should have third scale
Panel 6111, item 6 - on FCV " MAN" is manual
Panel 6111, item 14 " Push to Reset SG Blwdn isol Viv"

O' should be raised
Panel 6112, item 4 - t. eft for channel select should be " "

Panel 6115, Item 10 - Alignment for Turbine Trip not

correct
Panel NI-44(2), item 1 Simulator has different timer scaler

than plant-

Panel RMS-3(5), Item 2 - Plain bezel on Switch in Simulator
Control Room

Panel RMS-3(5), item 3 - Switch has black gravoply with

numbers (Simulator)
Panel RMS 3(5), Item 5 - Same as item 2, RMS-3(5)

Panel RMS-3(5), item 6 - Same as item 3, RMS-3(5)

Panel RMS-3(5), item 8 - Same as item 2, RMS-3(5)

Panel RMS-3(5), Item 9 - Same as item 3, RMS-3(5)

Panel RMS-2(5), Item 2 - Plain bezel on Switch in Simulator
Control Room

Panel RMS 2(5), item 3 - Simulator has black gravoply with
numbers on edge

4
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Panel RMS 2(S), item 5 -Same asitem 2,RMS 2(5)

Panel RMS 2(5), item 6 - Same as item 3, RMS 2(5)-

Panel RMS 2(5), item 8 Same asitem 2,RMS 2(5)

Panel RMS 2(5), item 9 Same as item 3, RMS 2(S)

Panel RMS 1(3), item 1-10. Meter scale has 102,103,104 instead

of 100,1K,10K
Panel FS 1(1), item 2 - Gaitronics phone -station - Not in

Simulator
Panel FS 1(1), Item 6 - FS Printer #LA 75 Companion Printer -

Not in Simulator

Panel FS-1(4), _ ltem 7 FS Computer Printer 5tand - Not in
~

Simulator 1

PanelCCM 1(1), item 1 - Okidata, microline printer - Not in |

Simulator

1.2.3 Systems

All systems necessary to support operator training have been modeled
on the simulator; The following is a list of systems which are either -
partially modeled-or are not required.to support control room
operations.

BR Boron Recycle (P)=

Control Room Evacuation (outside CR) -CE =

Demin Water (P)DN =

HR Removal Post Accident (P)HR =

Hydrogen (P)HY =

MI Miscellaneous Instruments (P)=

Nuclear Blowdown (P)NB =

Nuclear Plant Drains (P)ND =

Nitrogen (P)NG =

Off site Warning (P)OW =

Sump Drains (P)SD =

Nuclear sampling (P)-SS =

Technical SupportTX =

VL Local Ventilation (P)=

Waste Gas (P)| WG =

Condensate Demin'(P)-WI =

-S-
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Waste Liquid (P)WL =

(P) = Partially modeled

1.2.4 Simulator Control Room Environment
The following simulator environmental differences are from IST-9.1,
Simulator Control Room Audit. Appendix 1 defines the areas that the
audit shall cover. Within the controlled area, emphasis is placed on
maintaining the simulator control room like the plant control room.

i 1. Extra ceiling light to south of MCB
I 2. Two (2) upright cabinets in southwest corner

3. One (1) file cabinet below light box
4. Fire door in southwest corner
S. Insulated box above door
6. Printer facing wrong direction
7. Large electrical connector box on wall

8. Electrical connection box for printer
9. Electrical connection box

O 10. Plastic holders for forms
11. Wooden box for name plates
12. Boxing cover for fire door
13. No thermostat in simulator
14. No Radiation monitor in simulator
15. Different type of lights
16. No thermostat in simulator

17. Three (3) cameras in simulatc'-

| 18. Lighting is different
19. Ceiling tiles are different
20. Simulator does not have access point

i 21. Doors are different

| 22. Simulator does not have phone
'

23. Simulator does not have doors to restrooms
24. No offices behind control board in simulator
25. Simulator does not have door in east wall

O
6-
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26. Ceiling has different size ceiling egg crates

1.2.5 Simulator integrated Plant Computer System (SIPCS) Software, Point,
and Display Differences

1. Appendix 2 of Section 1.2 contains the list of points which.are
" statically". presented by the simulator,- and are available- for-
display on the SIPCS All points are assigned a value from the
simulator, whether or not it is dynamically _modeled, so that the
SIPCS will have a value to display.-Tha SIPLS database points are

periodically updated to match t.ie plant in accordance with
simulator update requirements. All points listed in Appendix 2
have static (constant) values displayed.

2, The displays are updated to match the plant in accordance with
simulator update requirements. All displays on the SIPCS contain
the letters "SIM" in the lower right corner of the screen. Displays
on the IPCS contain the letters "PLNT" in the lower right corner.
This is a necessary-human factors requirement since terminals in

'

,

the TSC and EOF may be driven from either the SIPCS or the IPCS.

(During periodic test drills, terminals in the TSC and EOF are driven

by the simulator. During an actual. emergency, these terminals
would be driven by the plant IPCS.) In addition, for any displays

| which provide indication of voltage input for a point on the IPCS,.
that voltage is labeled 'NA for SIM' on the SIPCS.

3. The SIPCS gets its input data as engineering values from the
simulator while the IPCS acquires data-from a data acquisition
subsystem as voltages. Only one data acquisition error quality on
the SIPCS is simulated'while the plant uses several different
qualities so that data acquisition problems may be resolved more
quickly.

4. All reports from the SIPCS are labeled to indicate that they are
simulator generated reports. Justification for the difference is a
human factors concern.

O
7-
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5. The IPCS has six different scan classes ranging from 0.1 to 60
seconds per scan. The 0.1 second per scan class is not available for

the SIPCS, leaving five possible scan classe,.

6. The simulator unique functions of reset, freeze, and run were
added to Applications E vecutive of the SIPCS. Some minor
modifications to other software were also necessary to support
these simulator commands.

7. All communications with the Main Control Board are processed
via the simulator computer instead of directly controlled by the
SIPCS. This includes control board annunciators and pen
recorders.

.

O

O
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Appendix 2..
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STATICAI LY MODELED'

1 FNSPOlb,TS

POINTID VALUE TYPE * DESCRIPTION INSTRUMENT

T5764A CCONA5 Al THRUST BRG FRONT PLA TE5764A

F4845A CCON00 Al NB SP RESIN SLUICE P FT4845

F4811A CCONAS Al NB DEMIN TO PLANT 01 FT4811

L4753A CCON50 Al NUCLEAR BLOWOOWN TAN LT4753

L4843A CCONA0 Al SPENT RESIN STORAGE LT4843

T3371A CCONAS Al FPT A ACTIVE THRUST TE3371

T3372A CCC"' A0 Al FPT B ACTIVE THRUST TE3372

T3373A CCON/ 5 Al FPT C ACTIVE THRUST TE3373

T3374A CZON45 Al FPT A INACTIVE THRUS TE3374
T3375A CCONA0 Al FPT B INACTIVE THRUS TE3375

T3376A CCONAS Al FPT C INACTIVE THRUS TE3376

T3377A- CCON460 Al FPT A HP STOP - 'CHE TE3377

T3378A CCON460 Al FPT B HP STOP VV CHE TE33781

T3379A CCON460 Al FPT C HP STOP VV CHE TE3379
T3384A C ONA5 Al FPT A OIL TEMP AT LP - TE3384
T3385A CCONA0 Al FPT B Olt TEMP AT LP TE3385
T3386A CCONAS Al - FPT C OIL TEMP AT LP TE3386
T3387A CCONAS Al FPT A THRUST BRG DRA TE3387
T3388A CCONAS Al FPT B THRUST BRG DRA TE3388
T3389A CCONA0 Al FPT C THRUST BRG DRA TE3389
T3391A CCONAS Al FPT A HP JOURN BRG D --TE3391

T3392A CCONAS Al FPT B HP JOURN BRG D - TE3392

_O
T3393A CCONAS Al FPT C HP JOURN BRG D TE3393
T3441A CCONAS Al FW PUMP A INBD BRG T - TE3441
T3442A CCONAS Al PN DUMP A OUTBD BRG TE3442
T3443A CCONAS Al FW PUMP A OUTER FACE . TE3443-
T3491A CCONAS Al- FW PUMP A INNER FACE ' TE3444-
T3451A CCONAS Al- FW PUMP B INBD BRG T TE3451
T3452A CCONA5 Al FW PUMP B OUTBD BRG TE3452.
T3453A CCONAS Al FW PUMP B OUTER FACE - TE3453
T3494A CCONA5 Al FW PUMP B INNER FACE - TE3454
T3461A CCONA5 Al - FW PUMP C INBD BRG T - TE3461
T3462A CCONAS: -Al- FW PUMP C 00TBD BRG TE3462
T3463A CCONAS Al - FW PUMP C OUTER FACE fE3463
T3497A CCONAS 'Al - FW PUMP C INNER FACE TE3464
T3595A CCON50 Al EMtR FW PUMP A MTR I TE3595
T3596A CCON50 Al EMER FW PUMP A MTR O TE3596
T3597A CCON50 Al EMER FW PUMP A MTR S TE3597 4

T3605A CCON50 Al EMER FW PUMP B MTR I TE3605
T3606A CCON50 Al EMER FW PUMP B MTR O TE3606
T3607A CCON50 Al -- EMER FW PUMP B MTR S TE3607
T4561A CCONA5 Al SERV WTR PP A MTR IN TE4561
T4562A CCONAS Al - SERV WTR PP A MTR OU TE4562
T4563A CCONA0 Al SERV W TR PP A MTR TH TE4563|

T4564A- CCONA0 Al SERV WTR PP A MTR ST TE4564
T4571A CCONAS Al SERV WTR PP B MTR IN TE4571-
T4572A CCONAS Al SERV WTR PP B MTR OU TE4572
T4573A CCONA0 Al SERV WTR PP B MTR TH TE4573

O T4574A CCONA0 Al SERV WTR PP B MTR ST - TE4574
T4581A CCONA0 Al SERV WTR PP C MTR IN TE4581

.
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- - Page 2 of 7 !

STATICALLY MODELED
SIPCS POINTS

POINTID VALUE TYPE * DESCRIPTION INSTRUMENT

T4582A CCONA0 ' Al SERV WTR PP C MTR OU TE4582

T4583A CCONA0 Al SERV WTR PP C MTR TH TE4583

T4584A CCONSO Al SERV WTR PP C MTR ST TE4584

T5763A CCONAS Al THRUST BRG FRONT PLA TE5763A
T5738A CCONAS Al THRUST BRG REARPLA TE5763B

'

T5737A CCONAS Al THRUST BRG REARPLA TE57648

T5766A CCON460 Al 1ST STAGE SHELL LWR TE5766A
T5739A CCON460 Al 1ST STAGE SHELL LWR TE5766B

T5767A CCON460 Al MN TB CNTRL VV2 IN TE5767A
T5740A CCON460 Al MN TB CNTRL VV2 OU TE5767B

T5768A CCON273 Al MN TURBINESEAL STE TE5768
T5775A CCONA0 Al MAIN TURBINE HYDRALL TE5775

Y8412A CCON36 Al T.G. BUSHING COOLANT TE5837
T7004A CCON50 Al COMP CLG PUMP A INBD TE7004
T7005A CCON50 Al COMP CLG PUMP A OUTB TE7005
T7006A CCONA0 Al COMP CLG PUMP A MTR TE7006-
T7007A CCONA5 Al COMP CLG PUMP A MTR TE7007
T7008A CCONA0 Al COMP CLG PUMP A MTR TE7008
T7014A CCON50 Al COMP CLG PUMP B INBD TE7014
T7015A CCON50 Al COMP CLG PUMP B OUTB TE7015

! T7016A CCON50 Al COMP CLG PUMP B MTR TE7016
T7017A CCON50 Al COMP CLG PUMP B MTR TE7017
T7018A CCON50 Al COMP CLG PUMP B MTR TE7018.

; T7024A CCON50 Al COMP CLG PUMP C INBD TE7024
. T7025A CCON50 Al COMP CLG PUMP C OUTB TE7025

! T7026A CCON50 Al COMP CLG PUMP C MTR TE7026
T7027A CCON50 Al COMP CLG PUMP C MTR TE7027
T7028A CCON50 Al COMP CLG PUMP C MTR TE7028
T7381A CCON50 Al REAC BLD SP PP AINB TE7381;

T7382A CCONSO Al REAC BLD SP PP A OUT TE7382
T7384A CCONSO Al ' REAC BLD SP PP A MTR TE7384
T7385A CCON50 Al REAC BLD SP PP A MTR TE7385
T7386A CCON50 Al REAC BLD SP PP A MTR TE7386-,

j T7391A CCON50 Al RCAC BLD SP PP B INB TE7391
4 T7392A CCON50 Al REAC BLD SP PP B OUT TE7392

T7394A CCON50 Al REAC BLD SP PP B MTR TE7394.
T7395A CCON50 Al REAC BLD SP PP B MTR TE7395
T7396A CCON50 Al REAC BLD SP PP B MTR TE7396
T7557A CCONAS ' Al CHG/SI PP A MTR INBD TE7557
T7558A CCONA5 Al CHG/St PP A MTR OUTB TE7558
T7559A CCON50 Al CHG/51 PP A MTR STAT TE7559
T7567A CCONA0 Al CHG/SI PP B MTR INBD TE7567
T7568A CCONAC Al CHG/SI PP B MTR OUTB TE7568
T7569A CCON50 Al CHG/SI PP B MTR STAT TE7569
T7577A CCONA0 Al CHG/SI PP C MTR INBD TE7577
T7578A CCONA0 Al CHG/SI PP C MTR OUTB TE7578
T7579A CCON50 Al CHG/St PP C MTR STAT TE7579
Y8101A CCON50 Al TB CHILLER OUTLET WA TE9154
L1026 CCON50 Al WASTE HOLDUP TANK LE LT1001

O L1027 CCON50 Al CHEMICAL DRAIN TNK L LT1002
L1030 CCON50 Al LAUNDRY AND HOT SH T LT1010
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STATICALLY MODELED

SIPCS POINTS

F OINT ID VALUE TYPE * DESCRIPTION INSTRUMENT

L1031 CCON50 Al WASTE EVAP COND TNK LT1012

L1032 CCONSO Al FLOOR DRAIN TNK LEV LT1077

L1033 CCONSO Al WMT #1 LEVEL ILT01082

L1034 CCON50 Al WMT #2 LEVEL ILT01803

P1014 CCON10 Al GAS DECAY TANK 1 PF E PT1036

P1015 CCON10 Al GAS DECAY TANK 2 PSE PT1037

P1016 CCON10 Al GAS DECAY TANK 3 PREP T1038

P1017 CCON10 Al GAS DECAY TANK 4 PREP T1039

P1018 CCON10 Al GAS DECAY TANK S PREP T1052

P1019 CCON10 Al GAS DECAY TANK 6 PREP T1053

P1020 CCON10 Al GAS DECAY TANK 7 PREP T1054

P1021 CCON10 Al GAS DECAY TANK 8 PREP T10SS

DC01110H CCON10 Al DALCAL VOLTS HIGH CH
DC01110L -CCON I O Al DALCAL VOLTS LOW CH A
DC01120H CCON10 Al DALCAL VOLTS HIGH CH

DC01120L -CCON 10 Al DALCAL VOLTS LOW CHA
DC01130H CCON10 Al DALCAL VOLTS HIGH CH
DC01130L CCON10 Al DALCAL VOLTS LOW CHA
DC011C0H CCON10 Al DALCAL VOLTS HIGH CH
DC011 COL -CCON 10 Al DALCAL VOLTS LOW CH A
DC01230H CCON10 Al DALCAL VOLTS HIGH CH
DC01230L CCON IO Al DALCAL VOLTS LOW CHA
DC01240H CCON10 Al DALCAL VOLTS HIGH CH,

' DC01240L -CCON 10 Al DALCAL VOLTS LOW CHA

| ( DC01250H CCON10 Al DALCAL VOLTS HIGH CH
'

DC01250L CCON10 Al DALCAL VOLTS LOW CHA
DC012C0H CCON10 Al DALCAL VOLTS HIGH CH
DC012 COL CCON10 Al DALCAL VOLTS LOW CHA

| DC03310H CCON10 Al DALCAL VOLTS HIGH CH
DC03310L CCON10 Al DALCAL VOLTS LOW CHA
DC03320H CCON10 Al DALCAL VOLTS HIGH CH
DC03320L -CCON 10 Al DALCAL VOLTS LOW CHA
DC03330H CCON10 Al DALCAL VOLTS HIGH CH
DC03330L -CCON 10 Al DALCAL VOLTS LOW CHA
DC03340H CCONIO Al DALCAL VOLTS HIGH CH
DC03340L CCON10 Al DALCAL VOLTS LOW CHA
DC20180H CCON10 Al DALCAL VOLTS HIGH CH
DC2B180L -CCON 10 Al DALCAL VOLTS LOW CHA
DC2B280H CCON10 Al DALCAL VOLTS HIGH CH

|

DC2B2BOL -CCO N I ^ Al DALCAL VOLTS LOW CHA
DC3311H CCON Al DALCAL VOLTS HIGH CH

'

DC3311L -CCON . Al DALCAL VOLTS LOW CHA
DC381A0H CCONu Al DALCAL VOLTS HIGH CH
DC381AOL CCON10 Al DALCAL VOLTS LOW CHA
DC3B2A0H CCON10 Al DALCAL VOLTS HIGH CH
DC382AOL CCON10 Al DALCAL VOLTS LOW CH A
Y1803D JTRUE DI MAIN STM ATMOSPHERIC MNsrM oVMPATMOS

Y21000 JTRUE Di MSR A RS HI LOAD VAL MSR A HILOADVLV
Y21010 JTRUE DI MSR B RS HI LOAD VAL MSR B-HILOADVLV
Y2102D JTRUE Di MSR A RS LO LOAD VAL MSR-A LOLOADVLV

O Y2103D JTRUE DI MSR B RS LO LOAD VAL MSR 8 LOLOADVLV

-- , . . . - _ . --
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STATICALLY MODELED

SjPCS POINTS

POINTID VALUE TYPE * DESCRIPTION INSTRUMENT

Y21520 JTRUE DI EHC FLUlO RESERVOIR EHC FLUIDHIGH

Y21530 JTRUE 01 ' EHC FLUID RESERVOIR EHC FLUIDLOW

Y22000 - JTRUE- DI MN TB CONTROL VLVS O TB CNTiVLVDMOO
Y22080 JTRUE DI MAIN TURD THR BRG WE TB TH8B AGWEAR
Y2212D JTRUE DI MN TB VAC TRIP SYS B TB VACBELLOW

Y2213D JTRU E ' 01 EHC LOSS OF NEG 22 V EHC LOSS 22V

Y22140 JTRUE DI EHC LCSS OF POS 30 V EHC LOSS 30V

Y2501D JTRUE DI EHC LOSS OF 24 VOC EHC LOSS 24V

Y2502D J7 RUE DI EHC SPEED SIGNALS LO TBTR EHCSPEED

Y250SD JTRUE Di MOIS SEP HIGH LEVEL BTR MSHILV

Y25120 JTRUE 01 MAIN TURB BACKUP OVE - TSTR BACKUPSPD

Y2727D JTRUE 01 GEN EMER SEAL OIL PP TB SEALOILAUTO

Y3241D JTRUE Di FPT A ACTIVE THRUST - TPP0022A PS2D

Y32420 JTRUE Di FPT A INACTIVE THRUST PP0022A PS120
Y32430 JTRUE Di FPT B ACTIVE THRUST TPP00228 PS2D

Y3244D JTRUE Di FPT B INACTIVE THRUS - TPP00228 PS12D
Y324SO JTRUE Di FPT C ACTIVE THRUST TPP0022C PS2D

Y32460 JTRUE Di FPT C INACTIVE H9US TPP0022C PS120 -
Y32710 JTRUE Di FPT A LP STOP VALVE TPP0022A LSI
Y3272D JTRUE Di FPT B LP STOP VALVE TPP00228 LS1
Y32730 ,TRUE 01 FPT C i P STOP VALVE TPP0022C LSI
Y3274D JTRUE Di FPT A LP STOP VALVE TPP0022A LS
Y32750 JTRUE Di FPT B LP STOP V%VE - PP00228 LS9
Y3276D JTRUE DI: FPT C LP STOP VALVE - TPP0022C LS9

. Y32770- JTRUE DI -FPT A HP STOP VALVE TPP0022A LS2
Y3278D JTRUE Di FPT B HP STOP VALVE TPP0022B LS2
Y32790 JTRUE Di FPT C HP STOP VALVE . TPP0022C LS2 -
Y9998D - JTRUE DI HALF SHELL CIRCULI B IPCS CIRCBRKRS'
0D1032 JTRUE DI EMRG TO 7200V IDA BK DAE1000 2
0 01002 JTRUE DI 480V BUS 1DA1 BKR IN - DAF1000 2
DD1004 JTRUE DI 480V BUS 1DA2 BKR IN DAF10012
DD1030 JTRUE Di NORM TO 7200V IDA BK DAN 1000-2
001033 JTRUE DI EMRG TO 7200V IDB BK DBE1000 2
DD1008 JTRUE DI 480V BUS 1081 BKRIN = DBF1000 2
DD1010 JTRUE DI 480V BUS 1082 BKR IN DBF10012
001031 JTRUE Di NORM TO 7200V IDB BK DB N 1000-2 .
001012 JTRUE DI- ' DC CNTL PWR TO 7200V DCL1000A 1
DD1013 JTRUE DI_ _ DC CNTL PWR TO 7200V DCL10008-1
001014 JTRUE 01 DC CNTL PWR TO 480V DCL2000A 1
001015 JTRUE DI DC CNTL PWR TO 480V . DCL2000B 1
0 01019 JTRUE DI DG A LOCAL CONTROL 5- DGA 3
DD1020 JTRUE 01 - DG A READY FOR AUTO 9GA 4 - -

D01018 JTRUE DI DG A LOCAL TNFR SW I DGASi

| DD1017 JTRUE DI . DG A TO 7200V 10A BK DGA1000-2
'

0 01024 JTRUE 01 DG B LOCAL CONTROL 5 - DGB 3
DD1025 JTRUE DI ")G B READY FOR AUTO DGB 4
0 01023 JTRUE- DI DG B LOCAL TNFR SW I DGBS
001022 JTRUE Di DG B TO 7200V 10B BK - -DGB1000 2

~

ED1001 JTRUE DI 7200V IDA TO 1EA BKR EAF1000-2,

ED1003 JTRUE DI 7200V IDB TO 1EB BK.i, iiBF1000 2

O ED1005 JTRUE 01 480V BUS 1EA1 BKR IN EF1000 2

- - _ _ _ _ . . _ _ _ . _ _ _ , . . _ . - _ . _ _ _ . _ . _ _ _ _ _ - . _ , _ . _ , _ . , _ _ _ , _ . _ - . . _ . . .
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STATICALLY MODELED-
SIPCS POINTS

POINT ID - VALUE TYPE * DESCRIPTION - INSTRUMENT

ED1007 JTRUE DI 480V BUS 1EB1 BKR IN EF10012
AD1073 JTRUE 01 RHR HX BYP FLOW CNTL 'FCV0605A 1
AD1074 JTRUE Di RHR HX BYP FLOW CNTL FCV06058-1

AD1091 JTRUE Di FW BYPASS CONT VLV IFV3321 1

AD1092 JTRUE Di FW BYPASS CONT VLV IFV3331 1

AD1093 JTRUE Di FW BYPASS CONT VLV - IFV3341 1

AD9500 JTRUE Di LETDOWN Drv ERT TO RH LCV115A 2

PD1000 JTRUE DI PRESSURIZER PWR RELI PCV0444B

PD1001 JTRUE DI PRESSURIZER PWR RELI PCV0445A''

PO1002 JTRUE DI PRES $URIZER PWR RELI -PCV04458

TD1000 JTRUE D1 1DA1/1DA2 FOR BKR IN . TF 1000-2

TD1001 JTRUE D1 1D81/1082 FDR BKR IN TF10012
*

TD1002 JTRUE D1 1EA1 FOR BKR IN TEST. TF1002 2

TD1003 JTRUE DI- 1EB1 FDR BKR IN TEST TF1003 2

XO1025 -JTRUE Di RB CLG FAN tM BKR I XFN0064A 2
XD1028 JTRUE Di RB CLG FAN 648 BKR I XFN00648 2
XD1030 JTRUE DI RB CLG FAN 65A BKR I XFN0065A 2
XD1033 JTRUE DI RB CLG FAN 65B BKR I XFN006SB 2 '
XD1036 JTRUE DI CHILLER A BKRIN TES XHX0001 A 2
XD1039 JTRUE DI CHILLER 8 BKR IN TES XHX00018 2
XD1042 JTRUE DI CHILLER C TR A BKR ' kriX0001C 2
XD1149 JTRUE Di CHILLER C TR B BKR i XHX0001C 7
Y74030 JTRUE DI SPENT FUEL PURIFICAI XPP0014
Y35010 2 JTRUE Di MDEFW PUMP A BKR IN XPP0021 A 2

O Y35020-2 JTRUE 01 MDEFW PUMP B BKR IN XPP00218 2
Y0600D 2 JTRUE Di RHR PUMP A BKR IN TE XPP0031 A 2
YO6010 2 JTRUE Di RHR PUMP B BKR IN TE XPP00318 2

' Y73510 2 JTRUE: 01 RB SPRAY PUMP A BKR = XPP0038A 2

| Y7352D 2 JTRUE Di RB SPRAY PUMP B BKR XPP00388 2
l Y4704D 2 JTRUE DI SWBP A BKR IN TEST XPP0045A 2

Y4705D 2 JTRUE DI SWBP B BKR IN TEST XPP00458 2
XD1108 JTRUE DI CHW PUMP A BKR IN TE XPP0048A 2
XD1111 JTRUE Di CHW PUMP B BKR IN TE XPP00488 2
XD1114 J TRUE 01 CHW PUMP C TR A BKR XPP0048C 2
XD1151 JTRUE DI CHW PUMP C TR 8 BKR XPP0048C-7
MD1035 JTRUE -DI COND STOR TANK OUT B - XVG10071-
Y20050 JTRUE Di MN TB STOP VALVE 1 F XVG2809A-SVOS
Y2006D JTRUE Di MN TB STOP VALVE 2 F XVG28098-SVOS
Y20070 JTRUE DI- MN TB STOP VALVE 3 F XVG2809C-SVOS '
Y20080 JTRUE - DI MN TB STOP VALVE 4 F XVG28090 SVOS
Y20090 JTRUE DI MN TB CO*4 TROL VALVE -XVG2822A C
Y20100 JTRUE - Di MN TB CONTROL VALVE XVG28228 C
Y20110 JTRUE DI M '4 PB CONTROL VALVE XVG2822C-C
Y20120 JTRU F. 01 MN TB CONTROL VALVE XVG2822D C
Y2014D JTRUE DI MN TB INTERMED STP V .XVM1462A ISVCS -
Y20220 JTRUE - DI MN TB INTERCEPT VALV XVM1462A IVCS
Y20150 JTRUE 01 MN TB INTERMED STP V - XVM14628 ISVCS
Y2023D JTRUE Di MN TB INTERCEPT VALV XVM14628 IVCS
Y2013D JTRUE Di MN TB INTERMED STP V XVM1463A-ISVCS .
Y20210 JTRUE - DI MN TB INTERCEPT VALV XVM1463A lVCS

.O Y2016D JTRUE DI MN TB INTERMED STP V - XVM14638 ISVCS

-
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STATICALLY MODELED
SIPCS POINTS

POINTID VALUE TYPE * DESCRIPTION !NSTRUMENT

Y20240 JTRUE DI MN TB INTERCEPT VALV XVM14638 IVCS-
Y1803DSE JTRUE SO MAIN STM ATMOSPHERIC MNSTMOUMPATMOSSE

Y2501DSE JTRUE -SO EHC LOSS OF 24 VDC EHC LOSS 24VSE

Y2502DSE JTRUE SO- EHC SPEED SIGNALS LO TBTR EHCSPEEDSE

Y25050SE JTRUE SO MOIS SEP HIGH LEVEL TBTR MSMILVSE
,

DD1012SE JTRUE- 50 DC CNTL PWR TO 7200V DCL1000A 155 -'

DD10135E JTRUE SO DC CNTL PWR TO 7200V DCL10008 IST
DD1014SE JTRUE SO DC CNTL PWR TO 480V DCL2000A 15E
DD101SSE JTRUE SO DC CNTL PWR TO 480V DCL2000815E
PD1000SE JTRUE SO PRESSURIZER PWR RELI PCV0444BSE

PD100lSE JTRUE SO PRESSURIZER PWR RELI PCV0445ASE
PD1002SE JTRUE SO PRESSUR12ER PWR RELI PCV044SBSE

YO3370 JFALSE DI UNIT ON LINE TIE UNIT ON LINE
Y22020 JFALSE Cl EHC LOAD LIMIT SET A EHC LOADLIMMAX
Y25180 JFALSE Di LP HTR Hl HI LEVEL T TBTR LPHTRHIHll-
HD1000 JFALSE Di RHR HX FLOW CNTL HCV0603A 1
HD1001 JFALSE Di RHR HX FLOW CNTL HCV060381
AD9011 JFALSE Di LETOOWN DIVERT TO VC LCV115A 1

| LD1010 JFALSE D! RHR PUMP ROOM SUMP LS1966
LD1012 JFALSE DI RHR PUMP ROOM SUMP B LS7702
LD1011 JFALSE DI AUX BLDG SUMP LS7742
XD1000 JFALSE Di OUTSIDE AIR INTAKE I XDP0003A 1
XD1001 JFALSE DI OUTSIDE Alp INTAKE I XDP0003B i-.

XD1002 JFALSE Di OUTSIDE AllilNTAKE I XDP0004A 1O XD1003 JFALSE DI OUTSIDE AIR INTAKE I- XDP0004B 1
XD1004 JFALSE DI CR TO EQ ROOM iSOL = XDP0021 A 1
XD1005 JFALSE Di CR TO EQ ROOM ISOL XDP002181
XD1006 JFALSE Di CR NORM AIR RETURN I XDP0022A 1
XD1007 JFALSE - DI CR NORM AIR RETURN I XDP002281
XD1008 JFALSE DI CR EMRG AIR UNITINL XDP0023A 1
XD1009 JFALSE 01 CR EMRG AIR UNITINL - XDP002381
XD1010 JFALSE DI CR EMRG AIR UNIT OUT 'XDP0024A 1
XD1011 J F A'.S E DI CR EMRG AIR UNIT OUT - XDP002481
XD1012 JFALSE Di RB CLG FILTER BYP l$ XDP0110A-1

*

XD1013 JFALSE 01 - RB CLG FILTER BYP IS XDP011081
XD1014 JFALSE Di RB CLG FILTER BYP IS XDP0111 A 1-
XD1015 JFALSE Di RB CLG FILTER BYP 15 XDP011181
XD1016 JFALSE DI EQ ROOM RELIEF AIR E XDP0133A 1
XD1017 JFALSE DI EQ ROOM RELIEF AIR E XDP013381

| XD1018 JFALSE DI EQ ROOM RELIEF AIR E XDP0234A 1

| XD1019 JFALSE DI EQ ROOM RELIEF AIR E - XDP023481
;- XD9015 JFALSE DI CR SUPPLY INLET ISOL XDP0239A 1 -

| XD9016 JFALSE DI CR SUPPLY INLET ISOL XDP023981.
: MD1036 JFALSE DI COND STOR TANK OUT XVB1010-1 =

| Y20180- JFALSE DI 'AN TB INTRMD STP VLV XVM1462A45VOS
Y20260 JFALSE DI MN TB INTRCPT VALVE XVM1462A IVOS

i Y2019D JFAL5E DI - MN TB INTRMD STP VLV XVM14628 ISVOS
i Y2027D JFALSE Di MN TB INTRCPT VALVE XVM14628 IVOS

Y2017D JFALSE Di MN TB INTRMD STP VLV ~ XVM1463A ISVOS
. Y202SD JFALSE Di MN TB INTRCPT VALVE XVM1463A IVOS

| Y2020D JFALSE Di MN TB INTRMD STP VLV XVM1463845VOS

i

4.
t

i
-
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STATICALLY MODELED
StPCS POINTS

POINTID VALUE TYPE * DESCRIPTION INSTRUMENT

Y202BD JFALSE DI MN TB INTRCPT VALVE XVM14638 IVOS
YO1980 JFALSE DI BORON METER INVAllO BM lNVAllD
YO337DSE JFALSE SO UNIT ON LINE TIE UNIT ON LINESE
Y2512DSE JFALSE SO MAIN TURB BACKUP OVE TBTR BACKUPSPOSE
Y25180SE JFALSE 50 LP HTR HI HI LEVEL T TBTRLPHTHIHILSE

* Point Types
Al- Analog input
D1 - Digital input
50-Sequence of Eventsinput(Digital)

.

I

O

O
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1.3 Instructor Intedace
1.3.1 Initial Condb. ions (ICs)

The Virgil C. Summer Simulator has the capacity for 78 Initialization
Conditions (IC),.of which 20 are protected from being changed by
the use of an access code. Four Beginning of Life (BOL) ICs are
available. They range from Hot Standby to 100% power. Thirteen
Middle of Life (MOL) ICs range from Mid loop Operation to 100%
power. The three End of Life (EOL)ICs range from Hot Standby to
100%. Twenty ICs, not included in the 78, are used for Backtrack
and Replay, which are saved every five minutes. Fifty nine ICs may

be used at the instructor's discretion. A list of the initial Conditions
can be found in Appendix 1.

1.3.2 Malfunctions

The simulator is capable of simulating, in real time, abnormal and
emergency events by inserting malfunctions. There are many
malfunctions from which to choose. The degree of severity of the

O malfunction depends on the adjustable rate initiated by the
instructor. The simulator malfunctions may be initiated with
variable rates (with or without delay), by conditional response or by
remote activation using a wirr.. ass, hand-held keypad. The
malfunctions may be conveniently inserted and terminated. Also,t

several malfunctions may be initiated simultaneously, sequentially,
or both. No matter which malfunctions are used or how they are
initiated, the operator will not know that a problem exists except by
indication on the control board. The malfunctions required by
ANSI /ANS 3.5-1985 and supported by the Virgil C. Summer Simulator
are listed in Appendix 2.

1.3.3 Controls Provided for items Outside Control Room (LOAs)
The instructor has several means of providing controls that are
required to operate items outside the control room. The majority of
the actions performed outside the control roon; are accomplished

I by Local Operator Actions (LOA). Other control functions are the

override and global handler features. By using these functions, the

9
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|

i instructor can perform all Local Operator Actions (LOAs) that are
required by the Emergency Operating Procedures, Abnormalr

Operafng Procedures and General Operating Procedures except the

! actions taken at the Control Room Evacuation Panel, if a plant or
procedure change is made that requires a remote function which is

i not modeled, a Simulator Discrepancy Report is initiated, and the
modeling is updated to accomplish the function. Appendix 3 is a '

listing of LocalOperator Actions.

1.3.4 Additional Special Instructor / Training Featom

1.3.4.1 Freeze The simulator is capable of freezing simulation at

j any point without affecti',g the end state.
,

1.3.4.2 Simulator Speed The speed of the simulation may be
varied from zero to twice normal.<

~

1.3.4.3 Backtrack The backtrack function stores temporary
snapshots at 5 minute intervals while the simulator is'

'
- running, allowing the . instructor the capability of

stopping and going back (up to 100 minutes) to a
previous point during the training evolution.

1.3.4.4 Replay _This, feature allows the_ instructor to repeat
exactly (in a semi dynamic mode) all of the control board
indications in the same sequence for the most recent
operatior- (up to- 100 minutes) nerformed on the
simulator,

1.3.4.5 Snapshot The instructor can store any present condition,
in which simulation is frozen, to be recalled and used at a

later. time without any change in simulation.

1.3.4.6 Override - This allows the instructor to selectively
override any of the switches / controllers, indicators, status-

lights, or annunciators used for control room indication.

,

10-
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_

O 1.3.4.7 Parameter Monitoring This selection allows the
instructor tv monitor selected parameters. The -

parameter will update automatically at the selected
frequency displaying the variable and its current value.

|

| 1.3.4.8 Graphic Trending - This selection allows the instructor to
graphically monitor trends of up to four variables versus

| time using vector graphics. !

1.3.4.9 X Y Plot This enables the instructor to generate a
i pictorial display of any selected variable with respect to

any other variable..

; 1.3.4.10 Global Component Failures These failures include one or

more types of failures associated with each component
simulated. This increases significantly the number of

-

abnormal or malfunction conditions which the instructor

| may initiate for training. Global failure capabilities are:

|
.

'

Pumps

Lossof Power

Sheared Shaft .

Bearing failure to'a variable extent

Fail to auto start
Trip on instructor command

Valves

Leakage to a variable extent

Fall as is

Fail to a specified position (MOVs and AOVs)

Fail open or close (solenoid valves)

Fall due to loss of motive or control power

Heat exchangers

Heat transfer fouling to a variable extent

11-
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O Controllers
Fail to a selected position

Fail as is

Transducers

Fali to a selected value

Fail a is

Bistables

Actuated
Inhibited
Fail as is

1.3.4.11 "Flexi Leaks" This feature permits the instructor to
move system leak locations to any upgraded model node.

An instructor is essentially unlimited in his choice of leak
locations. Up to three leaks per system can be inserted at

v any given time.

1.3.5 Simulator Operating Limits

An interface in the model coding for all affected models in the simulator is
installed on the instructor station to notify the instructor that a simulator
operating limit which is probable and which could significantly impact
training has been exceeded.

Appendix 4 lists the Operating Limit Alarms that have been programmed
into the simulator. When any of-the limits are exceeded, a message
identifying the limit (exactly as shown in the Appendix) will appear on the
instructor console CRT. If more limits are subsequently exceeded, those
messages will also appear on the CRT.

! The primary objective of the operating limits alarm function is to provide a
clear indication to the simulator instructor that further progress in the
current operational evolution may result in negative training due to
unrealistic simulation.

12-
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O' The limits are a combination of modellimits and design limits. Modellimits
are limitations of the simulation codes which will, if exceeded, result in
unrealistic simulation. These limits have been obtained from the modelers.
The design limits were selected from safety related systems, systems which
support safety related systems, or non safety related systems whose failed
components could either damage safety related systems or mcur severe
financial loss. Design limits were not considered if any of the following
criteria were applicable:

to reach the limit would require two or more inaporopriate actions to*

be completed without instructor intervention,

to reach the limit would require three or more failures or inappropriateo

actions to be completed,

a simulated automatic response (which the instructor cannot or ise

unlikely to override via a system override or malfunction) will prevent
G reaching the limit.

the system, component, etc., affecting the limit is not modeled,*
1

the limit cannot be reached by using functions available to the*

instructor.

Hence, the design limits selected are probable and they could have a,

significant impact on training.

Finally, the decision of whether or not to continue the training scenario once
an operating limit has been exceeded rests entirely on the instructor and his

training objectives. The Nuclear Operations Education and Training group
sets up and evaluates training scenarios for inappropriate simulation prior to
conducting the actual training. This practice will continue and is, in fact, the
best method for avoiding negative training due to non realistic simulation.

O.
V
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1.3.6 Monitoring Capabilities

The simulator is capable of monitoring up to 40 critical parameters with at

least a 0.5 second resolution. Hard copy data is available, but the printing of
data will slow simulation to an extent which is dependent on the print
frequericy and number of data points selected. In. plant computer printers
located in the Control Room are driven by a separate computer and do not
affect the simulation programs. The instructor system printer is not required
during examinations or operator training.

O

O
14-
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Page 1 of 1

AVAILABLE INITI AL CONDITION (IC) SETS

IC-1 - MOL, Cold Shutdown, Secondary Plant Shutdown

MOL, Mode 5, Going to Mode 4,30 min. Prior to BubbleIC-2 -

MOL, Mode 4, Going to Mode 5, Ready to Collapse BubbleIC 3 -

MOL, Mode 3, Going to Mode 4, Prior to RHRIC 4 -

IC 5 MOL, Xe Free, Sm Peaked, Ready to Startup, MSIVS Shut-

MOL,10 3% Power, Xe Free,5m Peaked, MSIVS ShutIC-6 -

MOL,2% Power, Xe Free, Fw & Rev Flush, Turbine WarmingIC 7 -

MOL,2% Power, Xe Free, Turbine Warming Complete Ready toIC 8 -

Startup

MOL,15% Power, Ready to Startup GeneratorIC 9 -

MOL,100% Power, Equilibrium Xe,I & SmIC 10 -

IC 11 - MOL,75% Power, Equilibrium Xe,I & Sm

IC 12 - MOL,50% Power, Equilibrium Xe,I & Sm

IC-13 MOL,25% Power, Equilibrium Xe,I & Sm

O
-

IC 14 - BOL,100% Power, Equilibrium Xe,8 A Sm

BOL, Xe Free, Sm Peaked, Ready to StartupIC 15 -

IC-16 BOL,75% Power, Equilibrium Xe,I & Sm-

IC 17 EOL,100% Power, Equilibrium Xe,I & Sm-

IC 18 EOL, Xe Free, Sm Peaked, Ready to Startup-

EOL,50% Power, After 3% per Min. Ramp Down from 100% Power(C 19 -

IC 20 - MOL, Mid Loop Operations,4" above Mid Loop, Manways Removed

IC 21 71 Instructor Snaps

IC-72 78 Simulator Operations Specialists Snaps

Used with the: Sir.ip functionIC-79 -

Used v th the Replay functionIC 80 -

IC 81 - 100 Backup / Replay Snaps

O
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Appendix 2
Page l of 3

- REQUIRED MALFUNCTIONS
,

AUX 1 - Loss of Instrument Air to All Headers

AUX-4 - Service Water Pump Trip (Loss of Service Water System)

Component Cooling Water Pump Trip (Loss of CCW System)CCW-7 -

CND 1 - Loss of Condenser Vacuum

CND 2A Hotwell Level Controller Failure (LC-3001) Hi

CRF-1 - Rods Fail to Move

CRF-4 - Dronped Rod

Ejected RodCRF 5 -

Uncontrolled Rod MotionCRF 6 -

CRF 7 Stuck Rod

CVC 7 - Loss of Normal Letdown

CVC-12 - Leak in Charging Line

CVC-13 - Letdown Line Leak Outside Containment

EPS-1 - Station Blackout

EPS 3 - Loss of Emergency Auxiliary Transformer

Loss of Service BussEPS 4 -

EPS 5 - Loss of ESF Buss

Diesel Generator A FailureEPS6 -

Loss of 125VDC Bus 1HAEPS 7 -

EPS9 - Loss of Unit Auxiliary Wansformer

EPS 11 - Loss of 120VAC Instrument Bus APN 5901

EPS-12 - Generator Breaker Trips Without Turbine Trip

EPS-18 - Failute of ESF Transformer

FWM-1 - Main Feedwater Pump Trip

FWM-3 - Emergency Feedwater Pump Trip

FWM 8 - Feedline Break inside Containment

O

1
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Appendix 2
Page 2 of 3 .

REQUIRED M ALFUNCTIONS-

FWM 15A FW Control Valve Position Failure (Open)

FWM 16A FW Break Between FE 496 and FW lsol Valve 1611

M55 3 Steamline Break inside Containment

M55 4 - Steamline Break Outside Containment

M55-5 - Steam Dump Control Failure (Low)

Main Steam isolation Valve FailureM55 6 -

Steam Generator Safety Valve FailureM5510 -

Power Range Control Channel Failure
'

NIS-3 -

Steam Generator Control FailurePCS 3 -

Safety injection Failure (Inadvertent Initiation)PCS 5 -

PCS 9 Reactor Trip Breaker Fails-

PC5 14 - Inadvertent Main Steam Isolation

PRS 1 - Pressurizer Pressure Control Channel Failure (HI)

Relief Valve Failure (Interlock not Functional)PRS 4 -

Pressurizer Pressure Channel Failure (Protection)PRS 5 -

Safety Valve f ailurePRS 7 -

Steam Generator Tube LeakRCS2 -

Reactor Coolant Pump TripRCS3 -

Reactor Coolant Pump Locked RotorRCS4 -

RCS-5 Large LOCA in Cold leg-

Reactor Coolant System LeakRCS6 -

RCS 8 - Reactor Coolant System RTD Failure

RCS Median Signal (Tavg or AT) Selector FailureRCS9 -

RCS 10 Reactor Coolant System Fuel Leak-

RCS 15 - Reactor Coolant System Flow Transmitter Failure

Variable RCS Boron ConcentrationRCS 18 -

O RHR-1 Residual Heat Removal Pump Trip-

V
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REQUIRED MALFUNCTIONS~

Reactor Building Spray Pump Failure -RHR 7 -

Inadvertent Turbine TripTUR 1 -

,

a
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LOCAL OPERATOR ACTION (LOA) LISTING

AUX 1 SERVICE WATER PUMP C DISCONNECT SWITCH

AUX 2 CHILLED WATER PUMP C DISCONNECT SWITCH

AUX 3 SW PMP C 150LTRAIN A

AUX 4 SW PMP C ISOL TRAIN B

AUX 5 HVAC CHILLER CISOLTRAIN A

AUX 6 HVAC CHILLER C 150L TRAIN B

AUX 7 LOA DOWNSTREAM OF HV8961

AUX 8 PRESS REG FROM N2 SUPPLY

AUX 9 HYDRO TEST PUMP DISCHARGE VALVE

AUX 10 ACCUM N2 HEADER VALVE

AUX 11 150L VALVE TO RCs HL 1

AUX 12 ISOL VALVE TO RCS HL 2

AUX 13 ISOL VALVE TO RCS HL 3

AUX 14 ISOL VALVE TO RCS HL 1

AUX 15 150L VALVE TO RCS HL 2

AUX 16 150L VALVE TO RCS HL 3

AUX 17 150L VALVE TO RCS CL 3

AUX 18 150L VALVE TO RCS CL 2

AUX 19 150L VALVE TO RCS CL 1

AUX 20 ISOL VALVE TO RCS CL 3

AUX 21 iSOL VALVE TO RCS CL 2

AUX 22 150L VALVE TO RCS CL 1

AUX 23 ACCUld A D9AIN TO RCDT

AUX 24 ACCUM B DRAIN TO RCDT

AUX 25 ACCUM C DRAIN TO RCDT

AUX 26 BIT NETWORK BYPASS VALVE

AUX 27 TEST LINE 150L HEADER A

AUX 28 TEST LINE ISOL HEADER B
'

AUX 29 SPRAY PUMP COMMON TEST VALVE

AUX 30 NAOH TANK OUTLET

AUX 31 NAOH TANK DRAIN LINE

AUX 32 NAOH TANK FILL LINE

AUX 33 DSG CLR A ISO

AUX 34 DSG CLR B 150

|
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LOCAL OPER ATOR ACTION (LOA) LISTING

AUX 35 SW TO CCW HX A 150

AUX 36 SW TO CCW HX B 150

AUX 37 HVAC CHLR A 150

AUX 38 HVAC CHLR B 150

AUX 39 SW BST PMP A SUCT

AUX 40 SW BST PMP B SUCT

AUX 41 HVAC CHLR C 150 A (3129A/B)

AUX 42 HVAC CHLR C 150 B (3129C/D)

AUX 43 HYDRO TEST PUMP SUPPLY BREAKER

AUX 44 KITCHEN / TOILET EXH DMPR 245A

AUX 45 KITCHEN / TOILET EXH DMPR 245B

AUX 46 DEMIN WATER SYSTEM VACUUM DEGASIFIER CONTROL SWITCH

AUX 47 NSFP32A SUCT ISOL VLV

AUX 48 CROSS TIE ISOL VLV

AUX 49 NSFP32B SUCT ISOL VLV

AUX 50 SFP HX 1B DISCH ISOL VLV

AUX 51 SFP PMP 328 RTN TO SF POOL

AUX 52 SFP TO RWST ISOL VLV

AUX 53 SFP TO RWST ISOL VLV

AUX 54 RB UNIT SELECTOR SW

AUX 55 RB AIR COMP TR A MODE SEL SW

AUX 56 RB AIR COMP TR B MODE SEL SW

AUX 57 SS 9356A LOCAL CONTR0L SWITCH

AUX 58 SS 9356B LOCAL CONTROL SWITCH

AUX 59 55 9357 LOCAL CONTROL SWITCH

AUX 60 55 9364B LOCAL CONTROL SWITCH

AUX 61 SS-9364C LOCAL CONTROL SWITCH

AUX 62 55 9365B LOCAL CONTROL SWITCH'

AUX 63 SS-9365C LOCAL CONTROL SWITCH

i AUX 64 559387 LOCAL CONTROL SWITCH

AUY65 55 9339 LOCAL CONTROL SWITCH

AUX 66 55 9341 LOCAL CONTROL SWITCH

AUX 67 SS 9398A LOCAL CONTROL SWITCH

AUX 68 55-93988 LOCAL CONTROL SWITCH

. . _ _ _ _ .- . _- . _, _--
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LOCAL OPERATOR ACTION (LOA) USTING

AUX 69 SS-9398C LOCAL CONTROL SWITCH

AUX 70 FIRE PROTECTION SYSTEM MOTOR PUMP OFF
,

AUX 71 FIRE PROTECTION SYSTEM DIESEL PUMP OFF

AUX 72 SPENT FUEL POOL PUMP A SWITCH

AUX 73 SPENT FUEL POOL PUMP B 5 WITCH

AUX 74 CELL SWITCH Or SERVICE WATER PUMP A

AUX 75 CELL SWITCH OF SERVICE WATER PUMP B

AUX 76 CELL SWITCH OF SERVICE WATER PUMP C TRAIN A

AUX 77 CliLL SWITCH OF SERVICE WATER PUMP C TRAIN B

AUX 78 HVAC ANNUNCIATOR / HORN ENABLE

AUX 79 RESET CONTROL RELAYS OF RB AIR COMPRESSOR AC/4A

AUX 80 RESET CONTROL RELAYS OF RB AIR COMPRESSOR AC/4B

AUX 81 RESET CONTROL RELAYS OF INSTRUMENT AIR COMPRESSOR AC/3A

| AUX 82 RESET CONTROL RELAYS OF INSTRUMENT AIR COMPRESSOR AC/3B

j AUX 83 RESET CONTROL RELAYS OF SUPPLEMENT AIR COMPRESSOR AC/12

AUX 84 VALVE lA 2633, CONNECTS SUPPLEMENT AIR TO INSTRUMENT AIR

OI AUX 85 SW PUMP A BKR MANUALTRIP-
AUX 86 SW PUMP B BKR MANUALTRIP

AUX 87 SW PUMP CTR A BKR- MANUALTRIP

AUX 88 SW PUMP C TR B BKR MANUAL TRIP

AUX 89 SPRAY PUMP A BKR MANUALTRIP

AUX 90 SPRAY PUMP B BKR - MANUAL TRIP

AUX 91 HVAC CHLR PUMP A BREAKER STATUS

AUX 92- HVAC CHLR PUMP B BREAKER STATUS

AUX 93 HVAC CHLR PUMP C A BREAKER STATUS

AUX 94 HVAC CHLR PUMP C 8 BREAKER STATUS.

AUX 95 HVAC CHLR A BREAKER STATUS ~

, AUX 96 HVAC CHLR B BREAKER STATUS

AUX 97 HVAC CHLR C A BREAKER STATUS

AUX 98 HVAC CHLR C 8 BREAKER STATUS

AUX 99 HVAC CHLR A RESET

AUX 100 HVAC CHLR B RESET

AUX 101 HVAC CHLR C RESET

_

AUX 102 RBCU INLET VLV 3108A BREAKER STATUS' _

._ ___ - -_ - _ _ _ _ _ _
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p LOCAL OPERATOR ACTION (LOA) LISTING
Y

AUX 103 RBCU INLET VLV 3108B BREAKER STATUS

AUX 104 RBCU INLET VLV 3108C BREAKER STATUS

AUX 105 RBCU INLET VLV 3108D BREAKER STATUS

AUX 106 RBLU OUTLET VLV 3109A BREAKER STATUS

AUX 107 RBCU OUTLET VLV 3109B BREAKER STATUS

AUX 108 RBCU OUTLET VLV 3109C BREAKER STATUS

AUX 109 RBCU OUTLET VLV 3109D BRE AKER STATUS

AUX 110 DIESEL AIR CMPR TO lA SUPPLY VALVE XVG 2670

AUX 111 CELL SWITCH FOR CRDM LAN 67A

AUX 112 CELL SWITCH FOR CRDM FAN 678

AUX 113 VAI.VE STEM LEAKOFF ANNUN RESET SWITCH

CCW1 CCW PUMP C DISCONNECT SWITCH

CCW2 CC SRG TK A SIDE DRN

CCW3 CC HX A DISCH ISO VLV

CCW4 CC HX B DISCH ISO VLV

CCWS CC HX A INLET ISO VLV

Os CCW6 CC HX 0 INLET ISO VLV

CCW7 CC FROM RHR HX A 150 VLV

CCW8 CC FROM RHR HX B 150 VLV

CCW9 CC PP C SUCT LP B 150 VLV

CCW10 CC PP C SUCT LP A ISO VLV

CCW11 CC PP C DISCH LP B 150 VLV

CCW12 CC PP C DISCH LP A ISO VLV

CCW13 CC TO LTON HX 150 VLV

CCW14 CC TO SL WTR HX 150 VLV

CCW15 CC V7096 CCW SRG TNK VENT VLV

CCW16 CC V9557 DEMIN WTR TO CCW SRG TK

CCW17 CC 9547A CCW MKUP TO SRG TK

CCW18 CC-95478 CCW MKUP TO SRG TK

CCW19 CC-9624A CCW TO SFP HX A

CCW20 CC-9624B CCW TO SFP HX B

CCW21 CC 9621 A CCW TO WST GAS CMPSR A

CCW22 CC 9621B CCW TO WST GAS CMPSR B-

CCW23 CC 9661 A CCWTO H2 CAT RECOMB A

mime
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j LOCAL OPERATOR ACTION (LOA) LISTING

.

'

CCW24 CC 9661B CCW TO H2 CAT RECOMB B
i CCW25 CC 9615 LTDN HX OUTLET 150

CCW26 CC 9620 SLWTR HX OUTLET ISO

CCW27 CC 9597A CCW BST PP A DISCH

CCW28 CC 95978 CCW BST PP B DISCH

CCW29 CC 9597C CCW BST PP C DISCH

CCW30 CC 9590A CCW TO RCP A THERM BARR

CCW31 CC 95908 CCWTO RCP B THERM BARR
'

CCW32 CC 9590C CCW TO RCP C THERM B ARR

CCW33 CC 9586A CCWTO RCP A UPPER BRG

CCW34 CC 9586B CCW TO RCP B UPPER BRG
i

CCW35 CC 9586C CCW TO RCP C UPPER BRG

CCW36 CC 9587A CCWTO RCP A LOWER BRG

CCW37 CC 95878 CCW TO RCP B LOWER BRG ,

CCW38 CC 9587C CCW TO RCP C LOWER BRG

! - CCW39 CC 9501 A CCW PP A DISCH 150
i CCW40 CC 9501B CCW PP B DISCH ISO

_.

CCW41 CC 9501C CCW PP C DISCH ISO

: CCW42 CELL SWITCH OF CCW PUMP A

| CCW43 CELL SWITCH OF CCW PUMP B

| CCW44 CELL SWITCH OF CCW PUMP C TRAIN A

| CCW45 CELL SWITCH OF CCW PUMP C TRAIN B

| CCW46 CCW PUMP A BKR-MANUAL TRIP

| CCW47 CCW PUMP B BKR - MANUAL TRIP

; CCW48 CCW PUMP CTR A BKR MANUALTRIP
'

CCW49 --CCW PUMP C TR B BKR - MANUAL TRIP-

CCW50 CCW PUMP A MANUAL SPEED SELECTOR SWITCH

CCW51 CCW PUMP B MANU AL SPEED SELECTOR SWITCH . -

CCW52 CCW PUMP C MANUAL SPEED SELECTOR SWITCH -

CND1 CW - LP CND CW INLET ISOL. VLV 806A

CND2 CW - LP CND CW INLET ISOL VLV 8068 -

CND3 CW- AUX CND A CWISOL VLV 820A '
CND4 CW- AUX CND B CWISOL VLV 8208

CNDS- CW AUX CND C CW ISOL VLV 820C -

-. , , . - . , . - - , _ . , ~
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LOCAL OPERATOR ACTION (LOA) LISTING

O
CND6 CW BYPASS OCBP LINE ISOL.VLV 863

CND7 CW H2 COOLER DISCH. ISOL.VLV 869B

CND8 CW H2 COOLER TCV BYPASS ISOL. VLV 4265B
'

CND9 CW LUBE Oil COOLER TCV BYPASS ISOL. VLV 881

CND10 CW MAIN CNDSR INLET WATERBOX DRAIN VLV 171 A

CND11 CW MAIN CNDSR INLET WATERBOX DRAIN VLV 1718

CND12 CW - M AIN CNDSR OUTLET WATERBOX DRAIN VLV 172 A

CND13 CW - MAIN CNDSR OUTLET WA*SRBOX DRAIN VLV 1728-

CND14 CW MAIN CNDSR INLET' /ATLABCX DRAIN VLV 173A

CND15 CW MAIN CNDSR INLET WATES00X DRAIN VLV 173B

CND16 CW - M AIN CNDSR OUTLEruATERBOX DRAIN VLV 174 A

CND17 CW - M AIN CNDSR OUTLET WATERBOX DRAIN VLV 174B

CND18 CW - M AIN CNDSR INLET WATERBOX VENT VLV 162

CND19 CW MAIN CNDSR INLET WATERBOX VENT VLV 163

CND20 CW - M AIN CNDSR OUTLET WATERBOX VENT VLV 164 ,

CND21 CW - M AIN CNDSR OUTLET WATERBOX VENT VLV 165
,

- CND22 CW - M AIN CNDSR INLET WATERBOX VENT VLV 175

CND23 CW MAIN CNDSR INLET WATERBOX VENT VLV 176

CND24 CW - M AIN CNDSR OUTLET WATERBOX VENT VLV 166

CND25 CW - M AIN CNDSR OUTLET W.ATERBOX VENT VLV 167

CND26 CW CW VLV 807A SWITCH POSITION

CND27 C'N - CW VLV 807B SWITCH POSITION
! CND28 COND PP A DISCH VLV XVB 614A HAND SWITCH

j CND29 COND PP B DISCH VLV XVB-6148 HAND SWITCH

CND30 - COND PP C DISCH VLV XVB 614C HAND SWITCH

CND31 CC V 631 CST FILL VLV ISOL VLV

CND32 CC V 633 CST FILL VLV BYPASS VLV

CND33 CC V 650 COND HOTWELL NORM MU ISOL VLV.
'

CND34 CC V 652 COND HOTWELL NORM MU BYPASS VLV

|_ CND35 CC V 653 COND HOTWELL EMER MU ISOL VLV

CND36 CC V 655 COND HOTWELL EMER MU BYPASS VLV

j CND37 CONDENSER AIR INLEAKAGE RATE (SCFM)

CND38 COND POLISHING SYS HIGH DP RESET PB

CND39 COND POLISHING SYS BYPASS VALVE SWITCH POSITION

; ,

j-.

!
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4

LOCAL OPER ATOR ACTION (LOA) LISTIN_GG

CND40 COND POUSHING FLOW CONTROL STATION A DEMAND

CND41 COND POUSHING FLOW CONTROL STATION B DEMAND

CND42 COND POLISHING FLOW CONTROL STATION C DEM AND:

i CND43 AUX.COND. VACUUM BREAKERS AR 123 A/B/C

CND44 COND TO S/G BD TC 3062A AUTO MANUAL MODE SELECTOR

CND45 CONDTO S/G BDTC 3062B AUTO MANUAL MODE SELECTOR

CND46 COND TO S/G BD TC 3062C AUTO MANUAL MODE SELECTOR

CND47 COND TO S/G BD TV 3062A MANUAL POSITION:

CND48 COND TO S/G BD TV 3062B MANUAL POSITION

CND49 COND TO S/G BD TV 3062C MANUAL POSITION

CND50 OPEN CYCLE BOOSTER PUMP A BKR MANUALTRIP-4

CND51 OPEN CYCLE BOOSTER PUMP B BKR MANUALTRIP

CND52 CONDENSATE PUMP A BKR MANUALTRIP

CND53 CONDENSATE PUMP B BKR MANUALTRIP

CND54 CONDENSATE PUMP C BKR MANUALTRIP
'

CND55 CIRCWATER PUMP A BKR MANUALTRIP

| CND56 CIRC WATER PUMP B BKR - MANUAL TRIP

CND57 CIRCWATER PUMP C BKR MANUALTRIP

CVC1 V 8403 FV 122 BYPASS VALVE '

CVC2 V 84028 FV 122 ISOL VALVE

CVC3 V 8441 EMERGENCY DlLUTION;

CVC4 V 8439 MAKEUPTO PUMPS

CVC5 V 8432 RWST + MAKEUPISOL
! CVC6 V 8434 - RWST + MAKEUP ISOL -

CVC7 V 8419 - VCT DRAIN

CVC8 V8376 N2 SUPPLYISOL
,

'

CVC9 V 7921 - N2 SUPPLY ISOL

CVC10 V 8410 H2 SUPPLYISOL

CVC11 V 8323A BA TANK SUCTION ISOL

CVC12 V 8323B BA TANK SUCTION ISOL

CVC13 V 8320A MINIFLOWISOL

CVC14 V 83208 MINIFLOWISOL

CVC15 V 8321 A EXTRA RECIRC ISOL

CVC16- V 8321B EXTRA RECIRC ISOL

. - _- .- - - - - - - -
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LOCAL OPERATOR ACTION (LOA) LISTING

O
CVC17 V 8301 A BRS CROSSTIE VALVE

CVC18 V 83010 BRS CROSSTIE VALVE

CVC19 V 8311 A BATCHING CROSSTIE VALVE

CVC20 V 83118 BATCHING CROSSTIE VALVE

CVC21 V 8315A PUMP DISCH ISOL

CVC22 V 8315B PUMP DISCH ISOL

CVC23 V 8569 BRS BA REFILL ISOL

CVC24 V 8308 B ATCHING TANK ISOL

CVC25 V 8302 MAKEUPTO BATCH TANK

CVC26 V 8408A PV 145 ISOLATION

CVC27 V 8409. PV 145 BYPASS

CVC28 V 8516 CATION DEMIN ISOL

CVC29 V 8524A MIXED DEMIN ISOL

CVC30 V 8524B MIXED DEMIN ISOL

CVC31 V 8514 CATION DEMIN BYPASS

CVC32 V 8384A SW IN) FILTER A ISOL

O\ CVC33 V 83848 SW INJ FILTER 8 ISOL

CVC34 V 8484 SW RTN TO CHG PUMPS

CVC35 V 8482 SW RTN TO VCT

CVC36 SYSTEM LEAK RATE TO CONTAINMENT

CVC37 V 8389 HV 186 BYPASS VALVE

CVC38 V 8369A SEAL INJECTION THROTTLE VALVE

CVC39 V 83698 - SEAL INJECTION THROTTLE VALVE

CVC40 V 8369C - SE AL INJECTION THROTTLE VALVE

CVC41 CHARGING PUMP m suPFLY BRKR

CVC42 CHARGING PUMP B SUPPLY BRKR

CVC43 CHARGING PUMP C SUPPLY BRKR TRAIN A

CVC44 CHARGING PUMP C SUPPLY BKR TRAIN 8

CVC45 CHARGING PUMP C DISCONNECT SWITCH

CVC46 PCV 1092 LOW VCT PRESSURE CLOSURE RESET

CVC47 HCV 1094 VCT TO GWPS FLOW SETPOINT

CVC48 CHARGING PUMP A BKR- MANUAL TRIP

CVC49 CHARGING PUMP B BKR - MANUAL TRIP

CVC50 CHARGING PUMP C TR A BKR MANUALTRIP
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LOCAL OPERATOR ACilON(LOA) LISTING

Oi

CVC51 CHARGING PUMP C TR B BKR MANUAL TRIP -

CVC52 CHARGING SYS LEAK TO WEST PENETRATION AREA

CVC53 ISOLATION VALVE 7010D BTRS DEMIN D

CVC54 VENT CHARGING PUMP A AFTER CAVITATION

CVC55 VENT CHARGING PUMP B AFTER CAVITATION

CVC56 VENT CHARGING PUMP C AFTER CAVITATION

CVC57 V8430 BA BLENDERINLETISOLATION

CRF1 P/A CONVERTER

CRF2 MANUAL ROD SPEED SET POINT

CRF3 MG SET A BREAKER STATUS

j CRF4 MG SET B BREAKER STATUS

i EPS1 EPS BREAKER 0/C TRIP RESET

EPS2 MAIN GEN MASTER RESET

EPS3 7.2KV BUS A DISCONNECT SWITCH

EPS4 7.2KV BUS B DISCONNECT SWITCH-

EPS5 7.2KV BUS C DISCONNECT SWITCHO!
FPS 6 7.2KV BUS DB DISCONNECT SWITCH

EPS7 ES XFMR 1 DISCONNECT

EPS8 ES XFMR 2 DISCONNECT BREAKER

EPS9 LOCAL BREAKER A13C

EPS10 LOCAL BREAKER C14C,

EPS11 SELECT TRAIN FOR MCC 1EC1X

EPS12 SELECT TRAIN FOR BATT CGR 1 A/1B

EPS13 OPERATE MCC 1 A1X ATU,

EPS14 OPERATE MCC 1 A4X ATU

EPS15 OPERATE MCC 1 A4Y ATU

EPS16 OF ERATE MCC 181X ATU

EPS17 OPERATE MCC 1C1X ATU

EPS18 BATT CGR 1 A INPUT BREAKER;

EPS19 BATT CGR 1B INPUT BREAKER
; EPS20 BATT CSR 1X INPUT BREAKER

EPS21 BATT CGR 1 A OUTPUT BREAKER -,

.
|
;

-EPS22 b ATT CGR 18 OUTPUT BREAKER -

CPS 2.i BATT CGR 1X OUTPUT BREAKER

s ,

|
E , _ ~ _ . , . . . _ _ _ - - . . . . , _ . _ , . _ , . . _ _ _ . . . _ . . . . _ _ _ . , _ _ - . . . . _ . _ . _ . . . . . _ . . _ _ _ , - . - _ . . _ _ . __
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LOCAL OPER ATOR ACTION (LOA) LISTING

EPS24 B ATT CGR 1X/2X INPUT BRE AKER

EPS25 B ATT CGR 1X/2X OUTPUT BREAKER

EPS26 B ATT 1 A OUTPUT BREAKER

EPS27 BATT 18 OUTPUT BRE AKER

EPS28 B ATT 1X OUTPUT BREAKER

EPS29 480V MCC 1 A2X

EPS30 480V MCC 1 A3X LOCAL BRE AKER

EPS31 480V MCC 1 A3Y LOCAL BREAKER

EPS32 480V MCC 181Y LOCAL BREAKER

EPS33 480V MCC 1B2X LOCAL BREAKER

EPS34 480V MCC 183X LOCAL BREAKER

EPS35 480V MCC 183Y LOCAL BRE AKER

EPS36 480V MCC 184X LOCAL BREAKER

EPS37 480V MCC 1C2X LOCAL BREAKER

EPS38 480V MCC 1C3X LOCAL BRE AKER

EPS39 480V. MCC 1C3Y LOCAL BRE AKERO EPS40 480V MCC 1C4X LOCAL BRE AKER

EPS41 480V MCC 1DA2X LOCAL BRE AKER

EPS42 480V MCC 1DA2Y LOCAL BREAKER

EPS43 480V MCC 1DA22 LOCAL BREAKER

EPS44 480V MCC 1DB2X LOCAL BREAKER

EPS45 480V MCC 1DR2Y LOCAL BREAKER

EPS46 480V MCC 1DB22 LOCAL BREAKER

EPS47 480V MCC 1EA1X LOCAL BRE AKER

EPS48 480V MCC 1EB1X LOCAL BREAKER

EPS49 480V MCC 1EC1X LOCAL BREAKER

EPS50 120VAC BUS 1FA

EPSS1 120VAC BUS 1FB

EPS52 120VAC BUS 1FX

EPS53 125VDC BUS 1HA1

EPS54 125VDC BUS 1HA2

EPS55 125VDC BUS 1HA3

EPSS6 125VDC BUS 1HB1

EPS57 125VDC BUS 1HB2

|
1

,. . . . , . . . . - - . . .. . - - - . . . . . . -
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|
| LOC AL OPE R ATOR ACTION (LO A) LISTING

i
'

EPS58 125VDC BUS 1HB3

EPS59 125VDC BUS 1HX1

EPS60 125VDC BUS 1HX2

EPS61 125VDC BUS 1HX3

EPS62 INVERTER 1 AC/DCINPUT BREAKER

EPS63 INVERTER 2 AC/DCINPUT BREAKER

EPS64 INVERTER 3 AC/DC INPUT BREAKER

EPS65 INVERTER 4 AC/DC INPUT BREAKER
,

EPS66 INVERTER 5 AC/DC INPUT BREAKER

EP567 INVERTER 6 AC/DC INPUT BREAKER

EPS68 INVERTER 7 AC/DCINPUT BREAKER

EPS69 INVERTER 8 AC/DC INPUT BREAKER

EPS70 INVERTER 7 TERM BLOCK

EPS71 INVERTER 8 TERM BLOCK

EP572 120VAC VITAL INST SOURCE SELECT # 1

p EPS73 120VAC VITAL INST SOURCE SELECT #2

O EPS74 120VAC VITAL INST SOURCE SELECT #3!

EP575 120VAC VITAL INST SOURCE SELECT #4

EP576 120VAC VITAL INST SOURCE SELECT #5

EP577 120VAC VITAL INST SOURCE SELECT #6

EPS78 120VAC VITAL INST SOURCE SELECT #7

EPS79 120VAC VITAL INST SOURCE SELECT #8

EPS80 SWD BUS TRIP RESET

EP581 SWD BKR 8852 SCPSA #1

EP582 SWD BKR 8842 PINELAND #1

EP583 SWD BKR 8832 DENNY TERRACE #2

EP584 SWD BKR 8792 DENNY TERRACE #1

EP585 SWD BKR 8772 PARR #2

EPS86 SWD BKR 8942 FAIRFIELD #1

EPS87 SWD BKR 8912 FAIRFIELD #2

EPS88 SWD BKR 8742 PARR #1

EP589 SWD BKR 8732 GRANITEVit LE

EP590 SWD BKR 8722 SCPSA # 2

EP591 SWD BKR 8822 BUS 13 TIE

. - _ _. . _ _ _
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LOCAL OPERATOR ACTION (LOA) LISTING

i

| EPS92 SWD 11SKV LINE

EPS93 DG A GOV CNTRL PWR BLOWN Fl!SE INDICATOR

EPS94 DG A LOCAL MODE
'

EPS95 DG A LOCAL TEST START SW

; EPS96 DG A LOCAL TESTSTOP SW

! EPS97 DG A LOCAL EMER START SW

EPS98 DG A LOCAL EMER START RESET PB

EPS99 DG A LOCAL SPEED RAISE SW

I EPS100 DG A LOCAL SPEED LOWER SW

EPS101 DG A LOCALVOLTAGE RAISE SW
I EPS102 DG A LOCAL VOLTAGE LOWER SW

EPS103 DG A LOCAL V0LT REG MAN MODE SW
'

EPS104 DG A LOCAL FIELD RAISE SW

EPS105 DG A LOCAL FIELD LOWER SW

EPS106 DG A LOCAL ENG SHTON RESET SW
'

EPS107 DG A LOCAL GEN SHTDN RESET SW
'

EPS108 DG A LOCAL EXCITER SHTDN SW

EPS109 DG A LOCAL EXCITER SHTDN RESET SW
,

| EPS110 DG A LOCAL MANUAL FIELD FLASH SW

EPS111 CLOSE DG A BKR TO BUS DA (LOCAL)

| EPS112 TRIP DG A BKR TO BUS DA (LOCAL)

EPS113 DG B GOV CNTRL PWR BLOWN FUSE INDICATOR

EPS114 DG B LOCAL MODE

EPS115 DG B LOCAL TEST START SW

EPS116 DG B LOCAL TEST STOP SW
'

EPS117 DG B LOCAL EMER START SW

EPS118 DG B LOCAL EMER START RESET PB

EPS119- DG B LOCAL SPEED RAISE SW

EPS120 DG B LOCAL SPEED LOWER SW -
,

EPS121 DG B LOCAL VOLTAGE RAISE SW

EPS122 DG B LOCAL VOLTAGE LOWER SW

EPS123 DG B LOCAL VOLT REG MAN MODE SW.

EPS124- DG B LOCAL FIELD RAISE SW.

EPS125 DG B LOCAL FIELD LOWER SW

,

-.- ,-,......-,_.-..-..~,.----...-,,i,.,..,4 m-,_. _
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LOCAL OPERATOR ACTION (LOA) LISTING

CPS 126 ")G B LO AL ENG SHTDN RESET SW.

EFS127 DG B LOCAL GEN SHTDN RESET SW

EP5128 DG B LOCA! EXCITER SHTDN SW

EPS129 DG B LOCAL EXCITER SHTDN RESET SW

EPS130 DG B LOCAL MANUAL FIELD FLASH SW

EPS131 CLOSE DG B BKR TO BUS DA (LOCAL)
EPS132 TRIP DG B BKR TO BUS DA (LOCAL)
EPS133 RESET MAIN GEN UNDERFREO TRIP

EPS134 DELETED (NO LONGER AVAILABLE) ,

EPS135 LOCAL BKR 1C24D CONTROL

EPS136 LOAD SEQUENCER A: CONTROL POWER SWITCH

EPS137 LOAD SEQUENCER A: LIGHT POWER SWITCH

EPS138 LOAD SEQUENCER B: CONTROL POWER SWITCH

EPS139 LOAD SEQUENCER fi: LIGHT POWER SWITCH

EPS140 MAIN GEN BKR MANUALTRIP
EPS141 GEN FIELD BKR MANUALTRIPO EPS142 GEN EXCITER BKR - U!ANUAL TRIP

EPS143 DG A BKR MANUALTRIP
EPS144 DG B BKR MANUALTRIP
EPS145 LOCAL BUS A5 CIRCulT BREAKER '

EPS146 LOCAL BUS CS CIRCUIT BREAKER

EPS147 RELAY 86T1M MAIN XFMR LOCKOUT
EPS148 RELAY 86T21 UNIT AUX XFMR LOCKOUT
EPS149 RELAY 86C1M OVERALL BACKUP LOCKOUT
EPS150 RELAY 86G - GENERATOR DIFFERENTIAL PROTECTION
EPS151 RELAY 86GC GEN & MAIN XFMR BACKUP & FIELD FAIL
EPS152 RELAY 86T3 - EMER AUX XFMR PROTECTION

EPS153- RELAY 86T31 EMER AUX XFMR PROTECTION
EPS154 RELAY 86T32 - EMER AUX XFMR PROTECTION
EPS155 RELAY 86T1 A12 480V SWGR BUS 1 A1-1 A2 DIFFERENTIAL
EPS156 RELAY 86T1 A3 4 5 - 480V SWGR BUS 1 A31 A4-1 A5 DIFFERENTIAL
EPS157 RELAY 86T1812 480V SWGR BUS 1B1 182 DIFFERENTIAL-
EPS158 RELAY 86T183 4 480V SWGR BUS 183184 DIFFERENTIAL
Et>S159 RELAY 86T1C12 - 480V SWGR BUS 1C1-1C2 DIFFERENTI AL'

<

_ _ _ _ --
.
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! LOCAL OPERATOR . .' TION (LOA) LISTING

EPS160 RELAY 86T1C3 4 5 480V SWGR BUS 1C31C41C5 DIFFERENTIAL

EPS161 RELAY 86T1DA12 480V SWGR BUS 1 dab 1DA2 DIFFERENTIAL |

EPS162 RELAY 86T1DB12 480V SWGR BUS 1DB11DB2 DIFFERENTIAL j
| EPS163 RELAY 51BX 1 A 480V SWGR BUS 1 A OVERCURRENT -

EPS164 RELAY 51BX 1B 480V SWGR BUS 18 OVERCURRENT

EPS165 RELAY 51BX 1C 480V SWGR BUS 1C OVERCURRENT

EPS166 RELAY 51BX 1DA 480V SWGR BUS 1DA OVERCURRENT

EPS167 RELAY 51BX 1DB 480V SWGR BUS 1DB OVERCURRENT

EPS168 115 KV CIRCUIT SWITCHER #1 RACK IN/OUT

EPS169 115 KV CIRCUlT SWITCHER #2 RACK IN/OUT

EPS170 XTF4 XTF5 TIE BKR RACK IN/OUT

EPS171 APN 1FC1 POWER SELECTOR SWITCH ,

EPS172 XPN 7003 DISCONNECT

EPS173 XPN 7005 DISCONNECT

EPS174 XPN 7006 DISCONNECT

EPS175 XPN 7007 DISCONNECTO EPS176 XPN 7008 DISCONNECT

EPS177 XPN 6001 DISCONNECT

EPS178 XPN 6002 DISCONNECT

EPS179 XPN 6003 DISCONNECT-

EPS180 XPN 6004 DISCONNECT

EPS181 XPN 6005 DISCONNECT

EPS182 XPN 6006 DISCONNECT-

FWM1 VALVE BDH 547 FOR S/G BLOWDOWN TO CIRC WATER

FWM2 S/G A BLOWDOWN HX ISOL

FWM3 S/G B BLOWDOWN HX ISOL

FWM4 S/G C BLOWDOWN HX ISOL

FWM5 . S/G A BLOWDOWN iO CIRC WATER ISOL

FWM6 ' S/G A BLOWDOWN TO NUC BLOWDOWN ISOL

FWM7 S/G B BLOWDOWN TO CIRC WATER ISOL

FWM8 S/G B BLOWDOWN TO NUC BLOWDOWN ISOL

FWM9 S/G C BLOWDOWN TO CIRC WATER ISOL -

. FWM10 S/G C BLOWDOWN TO NUC BLOWDOWN ISOL

FWM11 S/G A TO NUC SAMPUNG ISOL
__

_ _ . _ _ - _ - _ _ _ - - _
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LOCAL OPERATOR ACTION (LOA) USTING

FWM12 S/G A TO NUC SAMPLING ISOL
'

FWM13 S/G B TO NUC SAMPLING ISOL

FWM14 S/G B TO NUC SAMPLING ISOL

FWM15 S/G C TO NUC SAMPLING ISOL

FWM16 S/G C TO NUC SAMPLING 150L.

FWM17 S/G BLOWDOWN TO WASTE PROCESS ISOL

FWM18 S/G FPT A MANUAL LOW VACUUM RESET

FWM19 S/G FPT B MANUAL LOW VACUUM RESET

FWM20 S/G FPT C MANUAL LOW VACUUM RESET

FWM21 FWBP A WARMUP FLOWISOL,VLV 1638A

FWM22 FWBP B WARMUP CLOW ISOL.VLV 1638B

FWM23 FWBP C WARMUP FLOW ISOL. VLV 1638C

FWM24 FWBP D WARMUP FLOWISOL.VLV 1638D

FWM25 MS SPARGING STEAM TO DEAERATOR ISOL, VLV.1305

FWM26 AUX STM SPARGING STM TO DA ISOL VLV AS 124

.

FWM27 MS SPARGING TO DE AERATOR CONTROLLER SETPOINT
'

FWM28 AUX STEAM SPARGING TO DE AERATOR CONTROLLER SETPOINT

FWM29 HP HEATER TRAIN AINLETISOLATION V ALVE FW 1608A

FWM30 HP HEATER TRAIN B INLET ISOLATION VALVE FW 1608B

FWM31 HP HEATER BYPASS LINE ISOLATION VALVE FW 1609.

'

FWM32 EXTRA BLOWDOWN FLOW FOR S/G A

FWM33 EXTRA BLOWDOWN FLOW FOR S/G B

FWM34 EXTRA BLOWDOWN FLOW FOR S/G C

FWM 35- DE ENERGl2E FORWARD FLUSH VALVES (1689 A,B,C)

FWM36 DEMIN WTR TO CST (VLV RCOL3094) M AN OVERRIDE
FWM37 DEMIN WTR TC, CST (VLV RCOL3094) SET POSITION

FWM38 VALVE FV 3120 UPSTREAM ISOL VALVE (629)
FWM39 VALVE FV 3120 DOWNSTREAM ISOL VLV (630)
FWM40 FWISOL LOOP A(1611 A & 3321)TR A JUMPER
FWM41 FWISOL LOOP B (1611B & 3331)TR A JUMPER
FWM42 FW ISOL LOOP C (1611C & 3341)TR A JUMPER

FWM43 FW CNTL BYP VLV'S (3321,3331,3341)TR A JUMPER

FWM44 FW ISOL VLV'S TRAIN B FUSGS

FWM45- FW PUMP SE AL WATER TCV BYPASS VALVE FW 1660

L
!
L
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LOCAL OPERATOR ACTION (LOA) LISTING

FWM46 EFW PUMP A BKR - MANUAL TRIP

FWM47 EFW PUMP B BKR MANUALTRIP

FWM48 FWB PUMP A BKR - MANUAL TRIP

FWM49 FWB PUMP B BKR MANUALTRIP

FWM50 FWB PUMP C BKR MANUALTRIP

FWM51 FWB PUMP D BKR MANUALTRIP

M551 VENT STE AM FLOW- LINE A

M552 VENT STEAM FLOW LINE B

M553 VENT STEAM FLOW - UNE C

M554 ATMOS STEAM DUMP A 150L VLV

M555 ATMO5 5TE AM DUMP B 150L VLV

M556 AT MOS 5TE AM DUMP C 150L VLV

M557 MAIN STEAM A DUMPTO COND B 150L

M558 M AIN STEAM C DUMP TO COND B 150L

M559 MAIN STEAM B DUMP TO COND A 150L

M5510 MAIN STEAM D DUMP TO COND A 150LO M5511 ATMOS STE AM DUMP VLV (2006) B ANK 3
M5512 ATMOS STEAM DUMP VLV (2016) BANK 3
M5513 ATMOS STEAM DUMP VLV (2026) BANK 3

'

M5514 MAIN STEAM A DUMP TO COND B (2096) BANK 1
M5515 MAIN STEAM A DUMP TO COND B (2097) B ANK 2
M5516 MAIN STEAM C DUMP TO COND B (2106) B ANK 2
M5517 M AIN STEAM C DUMP TO COND B (2107) B ANK 2
M5518 MAIN STEAM B DUMPTO COND A (2116) BANK 1
M5519 MAIN STEAM B DUMP TO COND A (2117) BANK 2
M5520 MAIN STE AM D DUMP TO COND A (2126) BANK 2
M5521 MAIN STEAM D DUMP TO COND A (2127) B ANK 2
M5522 MAIN STEAM LINE A150LVLV

M5523 MAIN STE AM LINE B 150L VLV

M5524 MAIN STE AM LINE C 150L VLV

M5525 MOISTURE SEPARATOR REHEATER BYPASS VLV 2807

M5526 EMERGENCY FW TDFP MN STM THROTTLE VLV 2865 RESET '

M5527 REHE ATER AUTO /M ANUAL CONTROL 5TATION STATUS

M5528 REHEATER A PANEL LOADER AUTO / MANUAL STATUS
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LOCAL OPERATOR ACTION (LOA) LISTING

O
MSS 29 REHEATER B PANEL LOADER AUTO / MANUAL STATUS

MSS 30 REHEATER A PANEL LOADER MANUAL OUTPUT

MSS 31 REHEATER B PANEL LOADER MANUAL OUTPUT

MSS 32 TDEFP STM SUP VLV 2802A BKR

MSS 33 TDEFP STM SUP VLV 2802B BKR

MSS 34 SG PORV 2000 AUTO / MANUAL STATUS

MSS 35 SG PORV 2010 AU TO/ MANUAL STATUS

MSS 36 SG PORV 2020 AUTO / MANUAL STATUS

MSS 37 SG PORV 2000 MANUAL POSITION

MSS 38 SG PORV 2010 M ANUAL POSITION

MSS 39 SG PORV 2020 M ANUAL POSITION

MSS 40 CLOSE EXTR STSAM TO DA DRAIN VALVES

MSS 41 STM DMP VLV 2006 MANUAL OPERATION

MSS 42 STM DMP VLV 2016 MANUAL OPERATION

MSS 43 STM DMP VLV 2026 MANUAL OPERATION

MSS 44 STM DMP VLV 2096 MANUAL OPERATION

O MSS 45 STM DMP VLV 2097 MANUAL OPERATION

MSS 46 STM DMP VLV 2106 MANUAL OPERATION

MSS 47 STM DMP VLV 2107 MANUAL OPERATION

MSS 48 STM DMP VLV 2116 MANUAL OPERATION

MSS 49 STM DMP VLV 2117 M ANU AL OP~. RATION

MSS 50 STM DMP VLV 2126 MANUAL OPtiRATION

MSS 51 STM DMP VLV 2127 MANUAL OPERATION

MSS 52 S/G A PORV ISOL VALVE

MSS 53 S/G B PORV ISOL VALVE,

MSS 54 S/G C PORV (SOL VALVE

NIS1 SR REACTOR TRIP CH 31

NIS2 SR REACTOR TRIP CH 32

NIS3 IR REACTOR TRIP CH 35

NIS4 IR REACTOR TRIP CH 36

NIS5 PR REACTOR TRIP LOW STPT CH 41

NIS6 PR REACTOR TRIP LOW STPT CH 42

NIS7 PR REACTOR TRIP LOW STPT CH 43 '

NIS8 PR REACTOR TRIP LOW STPT CH 44

|
|
|
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LOCAL OPERATOR ACTION (LOA) LlsTING

NIS9 PR REACTOR TRIP HIGH STPT CH 41

NIS10 PR REACTOR TRIP HIGH STPT CH 42

NIS11 PR REACTOR TRIP HIGH STPT CH 43

NIS12 PR RE ACTOR TRIP HIGH STPT CH 44

NIS13 PR REACTOR TRif RATE NEGATIVE CH 41.

NIS14 PR REACTOR TRIP RATE POSITIVE CH 41

NIS15 PR REACTOR TRIP RATE NEGATIVE CH 42

NIS16 PR REACTOR TRIP RATE POSITIVE CH 42

NIS17 PR REACTOR TRIP RATE NEG ATIVE CH 43

NIS18 PR REACTOR TRIP RATE POSITIVE CH 43

NIS19 PR REACTOR TRIP RATE NEGATIVE CH 44

NIS20 PR RE ACTOR TRIP RATE POSITIVE CH 44

NIS21 N15 IR P 6 CH 35

NIS22 NISIR P 6 CH 36

NIS23 NIS PR P 10 CH 41

NIS24 NIS PR P 8 CH 41

O' NIS25 NIS PR P 9 CH 41|

NIS26 NIS PR P 10 CH 42

NIS27 NIS PR P 8 CH 42

NIS28 NIS PR P 9 CH 42

NIS29 NIS PR P 10 Cet 43

NIS30 NIS PR P 8 CH 43

NIS31 NIS PR P 9 CH 43

*J1532 NIS PR P10 CH 44

AIS33 Nis PR P 8 CH 44

NIS34 NIS PR P 9 CH 44

NIS35 !NCORE DET A CG/EMER/ STORAGE TOP LIMIT

NIS36 INCORE DET A CG/EMER/ STORAGE BOTTOM LIMIT

NIS37 INCORE DET A CAllBRATE TOP LIMIT

NIS38 INCORE DET A CAllBRATE BOTTOM LIMIT

NIS39 INCORE DET B CG/EMER/ STORAGE TOP LIMIT

NIS40 INCORE DET B CG/EMER/ STORAGE BOTTOM LIMIT

NIS41 INCORE DET B CAllBRATE TOP LIMIT

NIS42 INCORE DET B CAllBRATE BOTTOM LIMIT

.- ._ - . . . __- - ..
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LOC AL OPERATOR ACTION (LOA) LISTING

NIS43 INCORE DET C CG/EMER/ STORAGE TOP LIMIT

NIS44 INCORE DET C CG/EMER/ STORAGE BOTTOM LIMIT

NIS45 INCORE DET C CAllBRATE TOP LIMIT

NIS46 INCORE DET C CAllBRATE BOTTOM LIMIT

NIS47 INCORE DET D CG/EMER/ STORAGE TOP LIMIT

NIS48 INCORE DET D CG/EMER/ STORAGE BOTTOM LIMIT

NIS49 INCORE DET D CAllBRATE TOP LIMIT

NIS50 INCORE DET D CAllCRATE BOTTOM LIMIT

NISS1 INCORE DET E CG/EMER/ STORAGE TOP UMIT

N1552 INCORE DET E CG/EMER/ STORAGE BOTTOM LIMIT

NIS53 INCORE DET E CAllBRATE TOP LIMIT

NIS54 INCORE DET E CAllBRATE BOTTOM LIMIT

NIS55 SR 31 HI FLUX AT SHUTDOWN ALARM SFTPOINT
NIS56 SR-32 HI FLUX AT SHUTDOWN ALARM SETPOINT

NIS57 IR 35 TEST SWITCH S3

N!S58 IR46 TEST SWITCH S3

b PCS1 POWER MISMATCH DEFEAT SW

PCS2 SOLID STATE PROT.SYSTRAIN A MODE SELECTOE SWITCH

PCS3 SOLID STATE PROT. SYS TRAIN B MODE SELECTOR SWITCH

PCS4 RCS LOW FLOW LOOP 1 CH 1

PCSS RCS LOW FLOW LOOP 1 CH 2

PCS6 RCS LOW FLOW LOOP 1 CH 3

PCS7 RCS LOW FLOW LOOP 2 CH 1

PCS8 RCS LOW FLOW LOOP 2 CH 2

PCS9 RCS LOW FLOW LOOP 2 CH 3

PCS10 RCS LOW FLOW LOOP 3 CH 1

PCS11 RCS LOW FLOW LOOP 3 CH 2

PCS12 RCS LOW FLOW LOOP 3 CH 3

PCS13 RCS OVERPOWER DELTA T LOOP 1

PCS14 RCS OVERTEMP DELTA T LOOP 1

PCS15 RCS LOW TAVG LOOP 1

PCS16 RCS HIGH TAVG LOOP 1

PCS17 RCS LO LO TAVG LOOP 1

PCS18 RCS OVERPOWER DELTA T LOOP 2

I
.

.. . . . . . . . . _ _ _ _ _ _ _ . _ . _ . . _
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LOCAL OPERATOR ACTION (LOA) LISTING

PCS19 RCS OVERTEMP DELTA T LOOP 2

PCS20 RCS LOW TAVG LOOP 2

PCS21 RCS HIGH TAVG LOOP 2

PCS22 RCS LO LO TAVG LOOP 2

PCS23 RCS OVERPOWER DELTA T LOOP 3

PCS24 RCS OVERTEMP DELTA T LOOP 3

PCS25 RCS LOW TAVG LOOP 3 -

PCS26 RCS HIGH TAVG LOOP 3

PCS27 RCS LO LO TAVG LOOP 3-

PCS28 PZR HIGH WATER LEVEL CH1

PCS29 PZR HIGH WATER LEVEL CH 2

PCS30 PZR HIGH WATER LEVEL CH 3

PCS31 PZR HIGH PRESSURE CH 1

PCS32 P 11 CH 1

PCS33 P2R LOW PRESSURE REACTOR TRIP CH 1

PC534 P2R LOW PRESSURE SI CH 1

PCS35 PZR HIGH PRESSURE CH 2

PCS36 P-11 CH 2

PCS37 PZR LOW PRESSURE REACTOR TRIP CH 2

PCS38 PZR LOW PRESSURE S1 CH 2

PCS39 PZR HIGH PRESSURE CH 3

-PCS40 P-11 CH 3

| PCS41 PZR LOW PRESSURE REACTOR TRIP CH 3 ~

PCS42 PZR LOW PRESSURE Si CH 3

PCS43 LP1 HIGH STEAM LINE FLOW CH 3

PCS44 LP1 HIGH STEAM LINE FLOW CH 4

| PCS45 LP1 STM/FDW MISMATCH LOW FDW FLOW CH 3

PCS46 LP1 STM/FDW MISMATCH LOW FDW. FLOW CH 4

PCS47 LP2 HIGH STEAM LINE FLOW CH 3 -
L PCS48 LP2 HIGH STEAM LINE FeOW CH 4

PCS49 LP2 STM/FDW MISMATCH LOW FDW FLOW CH 3

PCSSO LP2 STM/FDW MISMATCH LOW FDW FLOW CH 4

FCSS1 LP3 HIGH STEAM LINE FLOW CH 3

PCSS2 LP3 HIGH STEAM LINE FLOW CH 4

L

_.- - _- _ . _ _ _ . _ . _ . _ . _ _ . _ . _ _ _ _ . . . .._.. _ _ _._ ___.._ _ _.
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LOCAL OPERATOR ACTION (LOA) LISTING

PC553 LP3 STM/FDW MISMATCH LOW FDW FLOW CH 3

PCSS4 LP3 STM/FDW MISMATCH LOW FDW FLOW CH 4

PCS55 S/G 1 LO LO WTR LEV CH 1

PC556 LOOP 1 LOW WTR LEV CH 1

PCS57 S/G 1 HI HI LEV CH 1

PCS58 S/G 1 LO LO LO WTR LEV CH 1

PCSS9 S/G 1 LO LO WTR LEV CH 2

; PCS60 LOOP 1 LOW WTR LEV CH 2

~ SG1 S/G 1 Hl HI LEV CH 2C

PCS62 S/G 1 LO LO LO WTR LEV CH 2

PCS63 S/G 1 LO LO WTR LEV CH 3

PCS64 S/G 1 Hi HI WTR LEV CH 3

PCS65- 5/G 1 LO LO LO WTR LEV CH 3

PCS66 S/G 2 LO LO WTR LEV CH 1

PCS67 LOOP 2 LOW WTR LEV CH 1

C568 S/G 2 Hi HI LEV CH 1O'

PCS69 S/G 2 LO LO LO WTR LEV CH 1

PCS70 S/G 2 LO LO WTR LEV CH 2

PCS71 LOOP 2 LOW WTR LEV CH 2

PCS72 S/G 2 HI HI LEV CH 2

PCS73 S/G 2 LO LO LO WTR LEV CH 2

PCS74 S/G 2 LO LO WTR LEV CH 3 -

PCS75 S/G 2 HI HI LEV CH 3

PCS76 S/G 2 LO LO-LO WTR LEV CH 3

PCS77 S/G 3 LO LO WTR LEV CH 1

PCS78 LOOP 3 LOW WTR LEV CH 1

PCS79 S/G 3 Hl HI LEV CH 1

PCS80 S/G 3 LO LO LO WTR LEV CH 1 -

PCS81 S/G 3 LO-LO WTR LEV CH 2-

PCS82 LOOP 3 LOW WTR LEV CH 2

PCS83 S/G 3 Hi HI LEV CH 2

PCS84 S/G 3 LO-LO-LO WTR LEV CH 2

PCS85 S/G 3 LO LO WTR LEV CH 3

PCS86 S/G 3 HI Hi LEV CH 3

_- .. - _ - . - - - - . - . . -
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LOCAL OPER ATOR ACTION (LOA) USTING

PCS87 S/G 3 LO LO LO WTR LEV CH 3

PCS88 LOOP 1 LOW STEAM LINE PRESSURE

PCS89 P1-P2 HIGH STEAM LINE DIFF PRESSURE CH 2

PCS90 P1-P2 HIGH STEAM LINE DIFF PRESSURE CH 2

PCS91 P1-P2 HIGH STEAM LINE DIFF PRESSURE CH 3

PCS92 P1 P2 HIGH STEAM LINE DIFF FRESSURE CH 3

PCS93 P1-P2 HIGH STEAM LINE DIFF PRESSURE CH 4

PCS94 P1 P2 HIGH STEAM LINE DIFF PRESSURE CH 4

PCS95 P2-P3 HIGH STEAM LINE DIFF PRESSURE CH 2

PCS96 P2-P3 HIGH STEAM LINE DIFF PRESSURE CH 2

PC597 LOOP 2 LOW STEAM LINE PRESSURE

PCS98 P2 P3 HIGH STEAM LINE DIFF PRESSURE CH 3
'

PCS99 P2 P3 HIGH STEAM LINE DIFF PRESSURE CH 3

PCS100 P2 P3 HIGH STEAM LINE DIFF PRESSURE CH 4

PCS101 P2-P3 HIGH STEAM LINE DIFF PRESSURE CH 4

PCS102 P1-P3 HIGH STEAM LINE DIFF PRESSURE CH 2

PCS103 P1-P3 HIGH STEAM LINE DIFF PRESSURE CH 2

PCS104 P1 P3 HIGH STEAM LINE DIFF PRESSURE CH 3

PCS105 P1-P3 HIGH STEAM LINE DIFF PRESSURE CH 3

PCS106 LOOP 3 LOW STEAM UNE PRESSURE

PCS107 P1-P3 HIGH STEAM LINE DIFF PRESSURE CH 4

PCS108 P1-P3 HIGH STEAM LINE DIFF PRESSUht: th *

PCS109 CNMT PRESSURE HI-3 CH 1

PCS110 CNMT PRESSURE HI 3 CH 2

PCS111 CNMT Pi' ESSURE Hi-1 CH 1

PCS112 CNMT PRESSURE Hl 2 CH 1

PCS113 CNMT PRESSURE HI 3 CH 3

PCS114 CNMT PRESSURE HI 1 CH 2

PCS115 CNMT PRESSURE Hi-2 CH 2

PCS116 CNMT PRESSURE Hi 3 CH 4

PCS117 CNMT PRESSURE HI-1 CH 3

PCS118 CNMT PRESSURE Hi-2 CH 3

PCS119 IR HIGH FLUX ROD STOP CH 35

PCS120 IR HIGH FLUX ROD STOP CH 36

:
- . - - __ . _
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LOCAL OPERATOR ACTION (LOA) LISTING

PCS121 IR HIGH FLUX ROD STOP CH 41

PCS122 IR HIGH FLUX ROD STOP CH 42

PCS123 IR HIGH FLUX ROD STOP CH 43

PCS124 IR HIGH FLUX ROD STOP CH 44

! PCS125 AUTO RODS IN

PCS126 AUTO RODS OUT

PCS127 OPDT ROD STOP LOOP 1

PCS128 OPDT ROD STOP LOOP 2

PCS129 OPDT ROD STOP LOOP 3-
'

PCS130 OTDT ROD STOP LOOP.1

PCS131 OTDT ROD STOP LOOP 2

PCS132 OTOT ROD STOP LOOP 3

PCS133 CTRL BK D WITHDRAWAL LIMIT ; ROD STOP

PCS134 BLK AUTO ROD WITHDRAWAL : C 5

PCS135 TUR IMP CH PRESS >-10% F.P.CH 3

PCS136 TUR IMP CH PRESS > 10% F.P.CH 44

PCS137 AUCTTAVG > LOOP 1 TAVG

PCS138 LOOP 1 TAVG > AUCTTAVG

PCS139 AUCT TAVG > LOOP 2 TAVG

PCS140 LOOP 2 TAVG > AUCTTAVG

PCS141 AUCTTAVG > LOOP 3 TAVG

| PCS142 LOOP 3 TAVG-> AUCTTAVG

PCS143 AUCT DELTA T > LOOP 1 DELTA T

PCS144 LOOP 1 DELTAT > AUCT DELTAT

PCS145 AUCT DELTA T > LOOP 2 DELTAT

j PCS146 LOOP 2 DELTAT > AUCT DELTA T-

! PCS147 AUCT DELTA T > LOOP 3 DELTA T

| PCS148 - LOOP 3 DELTA T > AUCT DELTA T
_

PCS149 BANK A LOW LIMIT

PCS150: BANK A LO LO LIMIT-'

;= PCS151 BANK B LOW LIMIT

| PCS152 BANK B LO l.O LIMIT
i PCS153 B ANK C LOW LIMIT

PCS154 B ANK C LOlLO LIMITj
i

i - |

4
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LOCAL OPERATOR ACTION (LOA) LISTING

O
PCS155 B ANK D LOW LIMIT

PCS156 BANK D LO LO LIMIT

PCS157 SUDDEN LC%S OF TUR LOAD

PCS158 DEV: TREF /TA' 9,HI 1, LOAD REJ

PCS159 DEV: TREF /TAVG,HI 2, LOAD REJ

PCS160 DEV: TREF /TAVG,HI 1, TURBINE TRIP

PCS161 DEV: TREF /TAVG HI 2, TURBINE TRIP

PCS162 LOW PRZR LEV, BLKS HTRS&LCV459

PCS163 LOW PRZR LEV, BLKS HTRS&LCV460

PCS164 HIGH DEV PZR LEV /BU HTRS ON

PCS165 LOW DEV,PRZR PRESS /BU HTRS ON

PCS166 LOW PZR PRESSURE

PCS167 HI PZR PRESSURE

PCS168 HI PZR PRESS'JRE ENABL E PORV PCV445A

PCS169 HI PZR DEVIATION

PCS170 HI PZR DEbiATION ENABLE PORV PCV444Bj p
| C PCS171 LOW LEVEL DEVIATION

! PCS172 HIGH PZR LEVEL
'

PCS173 SG1 STM/FDW MISM ATCH . FDW > STM

PCS174 SG1 STM/FDW MISM ATCH : STM > FDW

PCS175 SG2 STM/FDW MISMATCH : FDW>STM

PCS176 SG2 STM/FDW MISN ATCH : STM > FDW

PCS177 SG3 STM/FDW MISMATCH ; FDW >STM

PCS178 SG3 STM/FDW MISM ATCH : STM > FDW

PCS179 SG1 LOW LEVEL DEVIATION
|

PCS180 SG1 HIGH LEVEL DEVIATION

PCS181 SG2 LOW LEVEL DEVIATION

PCS182 SG2 HIGH LEVEL DEVIATION

PCS183 SG3 LOW LEVEL DEVIATION

PCS184 SG3 HIGH LEVEL DEVIATION

PCS185 RXTRIP BYPASS BKR A-CONNECTED

PCS186 RXTRIP BYPASS BKR A OPEN I

PCS187 RX TRIP BYPASS BKR A - CLOSE

PCS188 RX TRIP BYPASS BKR B - CONNECTED

. . . _ __ _ ..
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LOCAL OPERATOR ACTION (LOA) LISTING

O
PCS189 RX TRIP BYPASS BKR B - OPEN

PCS190 RX TRIP BYPASS BKR B - CLOSE

PCS191 RX TRIP BKR~A - CONNECTED

PCS192 RX TRIP BKR A a OPEN-

PCS193 RX TRIP BKR A-CLOSE

PCS194 RX TRIP BKR 8 CONNECTED

PCS195 RX TRIP.BKR B OPEN
'

PCS196 - RX TRIP BKR B CLOSE

PCS197 CHANilSG A PB 474C

PCS198 CH AN || SG B PB 484C

PCS199 CHAN 11 SG C PB 494C

PCS200 CHANlliSG A PB 475C

PCS201 CHAN 111 SG B PB 48SC

PCS202 CHAN lli SG C PB 495C

PCS203 CHAN IV SG A PB-476C

fC5204 CHANIVSG B PB 486C

O PCS205 CH AN IV SG C PB-496C

PCS206 -CHAN111SG A FB 477A

PCS207 CH AN ll; SG B FB-487A-

PCS208 CHAN 111 SG C FB 497A

PCS209 CHAN IV SG A FB-476A

PCS210 CHAN IV SG B FB 486A

PCS211 - CHAN IV SG C FB 496A

PRS 1 PRT N2 SUPPLY REGULATOR STATUS

PRS 2 PRT.N2 SUPPLY REGULATOR SETPOINT, PSIG .

PRS 3 PRT VENT TO CNM 8048

PRS 4 , PRS PCV-444D SPRAY BYPASS VALVE

PRSS PRS PCV 444C SPRAY BYPASS VALVE

PRS 6 PRS VENT LINE ISOL VALVE '

L PRS 7 PRT VENTTO GAS ANALYZER /WPS -

PRS 8 AVAILABLE FOR USE

PRS 9 RCDT PUMP A MANUAL CONTROL

PRS 10 RCDT PUMP B M ANUAL CONTROL-

PRS 11 RCDT DISCHARGE ISOL VLV

|

')
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LOCAL OPERATOR ACTION (LOA) LISTING

PRS 12 RCDT PUMP DISCH VLV TO PRT

PRS 13 RCDT RECIRC VALVE

PRS 14 RCDT HX BYPASS VLAVE

PRS 15 RCDT HX BYPASS VLAVE

PRS 16 RCDT LVL CNTRL VALVE 1003 M ANUAL/ AUTO SELECTION

PRS 17 RCDT LVL CNTRL VALVE 1003 MANUAL POSITION SELECTION -

RCS1 RCP SHAFT VIB ALERT SETPT

RCS2 RCP SH AFT VIB DANGER SETPT

RCS3 RCP FRAME VIB ALERT SETPT

RCS4 RCP FRAME VIB DANGER SETPT

RCSS RCS LOOP 2 DR AIN ISOL VALVE

RCS6 RCP A BKR

RCS7 RCP B BKR

RCS8 RCP C BKR

RCS9 RX HEAD VENT VLV 8095A BKR

RCS10 RX HEAD VENT VLV 80958 BKR

O RCS11 RX HEAD VENT VLV 8096A BKR

RCS12 RX HEAD VENT VLV 80968 BKR

RCS13 PZR PORV BLK VLV 8000A BKR .

RCS14 PZR PORV BLK VLV 80008 BKR

RCS15 PZR PORV BLK VLV 8000C BKR

RCS16 CCM (TRAIN A) P 1 INPUT SWITCH, INPUT FROM PT-402

RCS17- CCM (TRAIN A) P 2 INPUT SWITCH, INPUT FROM PT-403

RCS18 CCM (TRAIN A) P 3 INPUT SWITCH, INPUT FROM PT-455
| RCS19 CCM (TRAIN-B) P-1 INPUT SWITCH, INPUT FROM PT-402-

RCS20 CCM (TRAIN B) P 2 INPUT SWITCH, INPUT FROM PT 403

RCS21 CCM (TRAIN 8) P 3 INPUT SWITCH, INPUT FROM PT-457

RCS22 CCM (TRAIN-A) LOOP 1 TH INPUT SW., INPUT FROM TE-413 -

RCS23 CCM (TRAIN A) LOOP-1 TC INPUT SW.,' INPUT FROM TE-410

RCS24 CCM (TRAIN-A) LOOP-2 TH INPUT SW., INPUT FROM TE 423

RCS25 CCM (TRAIN-A) LOOP 2 TC INPUT SW., INPUT FROM TE 420

RCS26 CCM (TRAIN B) LOOP 1 TH INPUT SW., INPUT FROM TE-423

RCS27- CCM (TRAIN B) LOOP-1 TC INPUT SW., INPUT FROM TE 420.

RCS28 CCM (TRAIN B) LOOP-2 TH INPUT SW., INPUT FROM TE 433

- __ ______.___ _
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LOCAL OPERATOR ACTION (LOA) LISTING

- RCS29 CCM (TRAIN B) LOOP 2 TC INPUT SW., INPUT FROM TE 430

RCS30 PZR HTR BU GRP 1 BKR MANUALTRIP

RCS31 PZR HTR BU GRP 2 BKR MANUAL TRIP

RCS32 PZR HTR CNTRL GRP BKR - MANU AL TRIP

RCS33 RCP A BKR-MANUALTRIP

RCS34 RCP B BKR MANUALTRIP

RCS35 RCP C BKR - MANUAL TRIP

RCS36 PZR MANWAY

RCS37 S/G HOT LEG MANWAY LOOP A

RCS38 S/G HOT LEG MANWAY LOOP B

RCS39 S/G HOT LEG MANWAY LOOP C

RCS40 S/G COLD LEG MANWAY LOOP A
'

RCS41 S/G COLD LEG MANWAY LOOP B

RCS42 S/G COLD LEG MANWAY LOOP C '

RCS43 S/G HOT LEG NOZZLE DAM LOOP A

RCS44 S/G HOT LEG NOZZLE DAM LOOP B

RCS45 S/G HOT LEG NOZZLE DAM LOOP C

RCS46 S/G COLD LEG NOZZLE DAM LOOP A

RCS47 S/G COLD LEG NOZZLE DAM LOOP B

RCS48 S/G COLD LEG NOZZLE DAM LOOP C

RCS49 RCS LOOP 1 DRAIN ISOL VALVE

RCS50 RCS LOOP 3 DRAIN ISOL VALVE

RC551 RCS FLANGE L-EAKOFF INNER VALVE

RCS52 RCS FLANGE LEAKOFF OUTER VALVE

RCS53 MID LOOP MONITOR DISCONNECT SWITCH

RHR1 RHR TR A CVC LTDN ISO VLV

RHR2 RHR TR B CVC LTDN ISO VLV

RHR3 RHR CL INJ HDR 150 VLV

RHR4 RHR CL INJ HDR ISO VLV,

| RHRS RHR PPS RTN TO RWST !

RHR6 ACCUM A ISO VLV 8808A BKR

[ RHR7 ACCUM B ISO VLV 88088 BKR-
h RHR8 ACCUM C " s VLV 8808C BKR
'

RHR9 RHR PP A INLET VLV 8701 A BKR

:
d
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LOCAL OPERATOR ACTION (LOA) USTING

O
RHR10 RHR PP B INLFT VLV 87018 BKR

RHR11 RHR PP A INLET VLV 8702A BKR

RHR12 RHR PP B INLET VLV 8702B BKR

RHR13 RHR PP A TO CHRG PP 3706A BKR

RHR14 RHR PP B TO CHRG PP 8706B BKR

RHR15 RHR VALVE 602A BREAKER POSITION

RHR16 RHR VALVE 602B BREAKER POSITION

RHR17 RHR 602A VALVE POSITION

RHR18 RHR 6028 VALVE POSITION

RHR19 RHR PUMP A BKR MANUALTRIP

RHR20 RHR PUMP B BKR - MANUAL TRIP

RHR21 RHR SUCT REUEF 8708A LEAK POSITION

RHR22 RHR SUCT RELIEF 87088 LEAK POSITION

RHR23 RHR PUMP A VENT

RHR24 RHR PUMP B VENT

RMS1 RAD LEVEL IN RCS (UC/CC)p
U RMS2 RAD LEVELIN FUEL HANDLING BLDG

RMS3 RAD LEVEL IN WASTE GAS VENT

RMS4 RAD LEVELIN AUX BLDG

RMSS RAD LEVEllN CONTROL RM AIR SUPPLY

| RM56 RM G6(BRIDGE AREA) SET POINTS ADJUSTMENT

RMS7 RM-G14(INCOR INSTR AREA) SET POINTS ADJUSTMENT

TUR1 EHC ELECTRICAL MALFUNCTION RESET

TUR2 AUXIU ARY BOILER SWITCH

TUR3 105VAC HOUSE PWR TO EHC CABINET

TUR4 EHC P.M.G. TEST

TUR5 DELETED (NO LONGER AVAILABLE)

TUR6 AUX BOILER TRANSFER PUMP A

TUR7 AUX BOILER TRANSFER PUMP B

TUR8 AUX BOILER FEEDWATER PUMP A

TUR9 AUX BOILER FEEDWATER PUMP B

TUR10 H2 SEAL OIL PCV BYPASS VLV

TUR11 TURBINE TRIP AT FRONT STANDARD

TUR12 GEN CASING VENT VALVE

. ..
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LOCAL OPERATOR ACTION (LOA) LISTING

O
TUR13 GEN MACHINE GAS PRESSURE REGULATOR SETPOINT

TUR14 HYDROGEN SUPPLY SECTION (1,2,3)

i TUR15 GEN SCW PUMP A SWITCH POSITION

TUR16 GEN SCW PUMP B SWITCH POSITION
7
'

TUR17 GEN RECIRC SEAL OIL PUMP SWITCH POSITION

TUR18 GEN SEAL OIL VACUUM PUMP SWITCH POSITION

TUR19 GEN MAIN SEAL OIL PUMP SWITCH POSITION

TUR20 GEN EMERGENCY. SEAL Oil PUMP SWITCH POSITION
! TUR21 TURBINE SUPERVISORY INSTRUMENTATION TRIP DISABLE SWITCH

TUR22 EBOP POWER SUPPLY BREAKER AT DPN2X

TUR23 125VDC CNTRL PWR TO EHC CABINET 1

TUR24 TURBINE FAST COOLDOWN MULTIPLIER

TUR25 TURBINE FAST WARMUP MULTIPLIER

TUR26 PMG MALFUNCTION LIGHT

TUR27 - EHC HYD PUMP DISCH BYP VLV 20877;

O

;

O
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SIMULATOR OPERATING LIMITS-

1. RHR PUMPS OPERATING AT SHUTOFF HEAD WITH NO ELOW

2. RHR TEMP EXCEEDED SATURATION TEMP

3. RHR PRESSURE EXCEEDED 900 P51G

4. CS PUMPS OPERATING AT SHUTOFF HEAD WITH NO FLOW

5. CCW PRESSURE EXCEEDED 225 PSIG

6. VCT TEMP EXCEEDED SATURATION TEMP

7. CVCS DEMINERALIZER TEMPERATURE LESS THAN 60 DEGF

8, BA STORAGE TANK TEMPERATURE LESS THAN 60 DEGF

9. #1 SEAL WATER INLET TEMP EXCEEDED 245 DEGF

10. #1 SEAL LEAKAGE RATE <0.2 GPM AND PUMP ON

11. FUEL TEMPERATURE EXCEEDED 4700 DEGF

12. CLAD TEMPERATURE EXCEEDED 2250 DEGF

13. CORE VOIDING > 10% WITH RODS NOT ON BOTTOM

14. HYDROGEN GENERATION EXCEEDED 1000 LBM

15. CORE T/C TEMPERATURE EXCEEDED 2300 DEGF

16. A LUBE O!L OR EHC FLUID TEMP > 150 DEGF

17. A MAIN TURBINE BEARING EXCEEDED 15 MILS VlBRATION

18. HEAT-UP RATE OFTURBINE SHELL > 85 DEGF/HR

19. HEAT-UP RATE OF TURBINE STEAM CHEST > 150 DEGF/HR

20. RCDT TEMP EXCEEDED SATURATION TEMP

21. SCWATER TEMP EXCEEDED SATURATION TEMP

22. A 125 VDC BATTERY VOLTAGE DECREASED TO < 50 VOLTS

23. RB PRESSURE LESSTHAN 10 PSIA

24. RB PRESSURE GREATER THAN 60 PSIG

I 25. MAIN FEED PUMP DISCHARGE PRESS > 1720 PSIG

26. CWTEMP EXCEEDED SATURATIONTEMP

27. NAOH TANK LEVEL DROPPED TO ZERO PERCENT
' 28. RCS SYSTEM PRESSURE EXCEEDED 3200 PSIA

29. RCS SYSTEM PRESSURE LESS THAN 2 PSIA

30. RCS TEMPERATURE EXCEEDED 650 DEGF

31 RCS PRESS / TEMP OUTSIDE OPERATING BOUNDS

32. RCS COOLDOWN RATE EXCEEDED 100 DEu/HR

| 33 PZR SPRAY TEMP DELTA T EXCEEDED
| 34. RCP BEARING TEMPERATURE EXCEEDED 600 DEGF

35. SFP LEVEL DROPPED BELOWTOP OF STORED FUEL (437')

Q 36. SFP WATER TEMP EXCEEDED 212 DEGF

37. TDEFP DISCHARGE PRESSURE EXCEEDED 1500 PSIG

m
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1.4 Operating Procedures for Virgil C. Summer Nuclear Station (VCSNS)
The operating procedures used on the simulator are a controlled set of VCSNS

operating procedures. There are no differences between the simulator
procedures and the plant procedures.

The VCSNS curve book is also used on the simulator with the difference being
that the reactor core figures are from the previous core cycle. The plant's curve
book is amended prior to the first crit |cality of each core cycle; the simulator's

.

curve book is updated when new data defining the latest core is loaded into-

the simulator. The curve book is a controlled document.

.

O
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2.0 DESIGN DATA

2.1 List of Data Utilized to Support Construction of Simulator and Define Virgil
C. Summer Nuclear Station

The simulator design data base is maintained from Virgil C. Summer Nuclear
Station data. All of the reference plant documents used in the simulator
design data base are located at the Nuclear Training Center or at the Virgil C.

Summer Nuclear Station.

O
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2.2 Description of Configuratkn Management System
A Simulator Configuration Management System (CMS) is used to maintain .a
record of the reference plant configuration-and provide the capability to
identify the-impact of changes in the reference plant on the simulator, A
description of the Configuration Management System is provided in Appendix
1 along with a list of reference plant documents (Table 1).

O

---

..
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2.3 Simulation Model Descriptions

The simulation models are described in the Virgil C. Summer Simulator Design
Basis Document Books (SDBD) which are available on site at the Virgil C.
Summer Nuclear Station Nuclear Training Center. Appendix 2 to this section
lists the Table of Contents for the all the SDBDs. Appendix 3 to this section
provides a Table of Contents from a representative SDBD (RCS-10.2.5).

'
e

J
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2.4 Data Referenced to Support Verification Testing
: 2.4.1 General

Section 1 of |ST 1.0 (Appendix 1 to Section 3.0.1 of this submittal)
provides the testing criteria used for Certification Testing. - Listed in
Sections 2.4.2 and 2.4.3 are documents referred to while verifying that -

the simulator's performance mimics that of the plant.

In addition, a Simulator Test Certification Panel was formed to assist in-

preparation of malfunction and transient tests and to assess the test
results. The recommendations of the test panel were relied upon for all
transients and malfunctions where actual plant results or plant design -

'I

data were not available.

The following is a list of documents referred to whi!e verifying that the !

simulator's performance mimics that of the plant.

2.4.2 Steady State Tests

* 100% Power IPCS Printout, June 06,1990
- * 100% Power - Virgil C. Summer 100% Power Data - Letter

WVCS-90 32 Dated 11/15/90 Khwaja to. Warner
* 75% Power -IPCS Printout, May 29,1990 -

50% Power -IPCS Printout, May 27,1990*

.

2.4.3 Transient an.d Normal Operations Test
* LER Test: Reactor Trip Following Loss of Inverter.

XIT-5904

LER 87-0015 Trip Package,
* LER Test: ReactorTrip After Loss of Power to l&C-

_,

Process Control Cabinet XPN 7008

ONO 87-0027 Trip Package
* LER Test: Safety injection On Test Closure Of MSIV '

ONO 88 0027 Trip Package
'

* LER Test: Reactor Trip Due to High Positive Flux Rate

LER 85-0003 Trip Package
* LER Test: Safety injection Activation Due to Pressurizer Spray

Valve Failure

LER 85 0034 Trip Package

- 19 -
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Virgil C. Summer Operating Procedures*

Virgil C. Summer Final Safety Analysis Report*

I2.4.4 Simulator Test Certification Panel
ANS 3.5 requires test abstracts of selected malfunctions and transients
to be submitted, comparing the simulator results to actual plant resuits.

analytical or design data, or to results from similar plants,

ANS-3.5, Appendix A Section A.3.3 (2) further states, " Compare
transient tests for which no design data or actual plant response is
available to best estimates. FSAR transients are based on ' worst case'
situations and as such may be inappropriate for real time dynamic
simulation comparison."

In addressing the "best estimate" cases, the NRC requires that'

documentation justifying the bases for the "best estimate" be
submitted with the certification package, Mr. Neal K. Hunnemuller
(USNRC-Operations Licensing Branch) released a document entitled

b
| v " Simulation Facility Evaluation Program" which further clarified the

NRC's position on adequate documentation. Mr; Hunnemuller stated,

| in part, that "If the baseline data was the judgment of a panel of
experts (e.g., not actual plant results of design data), then
documentation of their review, sufficient for a third party to evaluate
the adequacy of-the test (s) results, should be included. This

documentation may include such items as the makeup and qualification

of the panel and any diffenng professional opinions as to the outcome
I of the test (s)."
|

|

| To meet these requirements, a Simulator Test Certification Panel was
I formed, and its purpose, member qualifications, and method of

operation are listeu a Appendix 4. The panel was convened many
times to review and approve the applicable test procedures, the test
results and procedure revisions recommended during testing. Minutes
of these meetings are on file.

(Du
,
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CONFIGURATION M ANAGEMENT SYSTEM (CMS)

1. The CMS is used in the maintenance and modification of the Virgil C. Summer

Simulator. This system is designed to run on a stand alone SUN workstation
and provides an interface with certain initialization files that are maintained
on the simulator computer.

2. The CMS resides on a SUN SPARC workstation and utilizes SUN Unify, a
relational database management system. The system provides South Carolina

Electric & Gas Company with the capability to identify the current
configuration replicated by the simulator, the impact of changes on the
reference plant to the simulator and its documentation, and to track the
implementation of changes to the simulator and its documentation caused by
the reference plant changes.

3. The CMS database contains discrete record types for reference plant
documents, various types of simulated components, and simulator documents;

and includes explicit relationships between the reference plant document
records and the other simulator-related records. From this large database are
generated many report types for effective simulator configuration
management. These report types include data files for initializing component
handler data structures on the simulator; data sheets for the documentation of

simulated components for system models; and listings of simulated
components, simulator documents, and simulator model programs which are
affected by particular plant reference documents. These database outputs,
along with ancillary data structures and -reports for tracking simulator-
modifications resulting from plant changes, provide South Carolina Electric &

Gas Company with the tools necessary for effective simulator configuration
management.

4. The CMS database design includes records for all simulator plant components .

The record types include Local Operator Actions, pumps, valves, heat
exchangers, breakers, bistables, controllers, transmitterr., meters, recorders,
status lights, integrated plant computer points, and others. Fields include not

only plant ID names, descriptions and assigned simulator system designations,
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but also the data used by the engineers to model the component or feature,

O "o referem<e ni et oecemeetfrem ~8i<8 18e e t - s est imeo ae<ere
types exist in the database from all reference plant documents used in the

'

manufacture of the simulator. These reference plant documents are actually
related to the component data base records whenever data from the
document is listed in a component record field.

5. One function provided by the CMS database is the ability to initialize .
important component handler data structures on the simulator from the SUN
workstation. Data from simulated component's records are extracted from the
database, formatted appropriately, and transmitted to the simulator using a
simple command interface. This initialization strategy provides a mechanism

,

for ensuring synchronism benveen data points in the CMS database and
simulator.

6. Another function provided by the CMS,is the tracking of Simulator Discrepancy
Reports (SDRs). SDRs are the controlling documents for making changes to the

simulator. SDRs are written when plant changes require making modifications
to the simulator or when problems are identified by simulator users. A unique
ID is assigned to each SDR. Fields in each SDR record include title, date
originated, due date, priority, description of problem, and actions to duplicate .
the problem. Other fields provide extensive cross referencing capability for
tracking purposes, so that SDRs can be grouped by system, type, or class and
related to required test procedures.

,

7. The major functions of the CMS include:

|

1 a. Providing a record of all reference plant data available for use in the
'

design and manufacture of the simulator. This record identifies the data
which was utilized, where it was.used and includes the purpose of the
usage.

,
b. Providing a reference record for each system and component of the plant,

as identified in the database.
!

iO'
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O a u i" tim'"ei" sen < tee t 8 se.recerase<1est. "oi"sne<1>eese<18e
simulator hardware and software to verify compliance to requirements, to
document-results of test and inspections, and to document corrective

actions.
,

e. Indexes data entries as applicable to systems, models, modules, and

components. )
,

8. Reports provide the capability for tracking reference plant modifications and ;

their effects on the simulator. One data structure would allow relationships to |
be established between a plant modification number and resulting revisions to |

plant documents. - From this information, reports are generated which detail
the simulated components, system models, and simulator documentation
affected by the revised plant documents associated wit _h the plant
modifications. Simulator Discrepancy Reports are then generated to affect and

track simulator modifications resulting from plant modifications.

O '8e ce"<'oeret'e" u " oeme"t s stem <cus) 's o t - " eeme"t tee'e. v

which also interacts with active simulation models to specify-component-
handler characteristics.

The data ~ management part allows for tracking of documents used to-specify
how the simulation models should be configured, allows for inclusion of test = 1

data, and also provides a mechanism for tracking des.ign changes or observed
sim_ulator discrepancies.

The interactive part of CMS is composed of component data records whose
fields require inputs for operating characteristics and the references from-
which they were obtained. These records are standardized within component -
types (valves, controllers, etc.) and require the same inputs for all simulated
components in each type. The hardware in the operating plant'is not as neatly-
standardized; there are large, small, safety related, insignificant, and diversely
powered components within each c!assification, with. equally diverse degrees
of documentation. Most of the data has been gathered, checked, put into a

O form compatible with the data fields, and loaded into the. computer.

,

i
I
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bv Certification and on site acceptance tests have been performed with the CMS
data in place, and an evaluation of the completeness of the data has been
made.

The simulation must accurately mimic the responses of the Virgil C. Summer
Nuclear Station in order to properly train and evaluate the plant-operating
staff. The criteria for this objective are clearly defined in NUREGs 1021 and
1258. AN51/ANS 3.5 provides the requirements for documenting this
compliance to these criteria. Second, the computer models used to simulate

core physics, fluid flow and thermodynamic heat transfer response to operator
manipulations of control devices mounted on the simulator-control board
panels are the heart of the simulator and are essentially unaffected by CMS
inputs. The complex relationships between power, temperature, pressure,
flow, etc., are fixed in nodal equations and their coefficient calculations. The
specific plant data references for these derivations are provided in the model's
documentation. The CMS inputs specify the response of components to the
parameters generated by the model codes. While still very obr.ervable, these
effects are relatively less important to the overall simulation than the responses
of the model codes.

The simulator response during the recent acceptance testing has been
satisfactory. Simulator Deficiency _ Reports have been written to correct minor
problems.

The recent modifications have added features and increased operational
fidelity, and the present simulation conforms to the testing criteria referred to -
herein.

With respect to the CMS data evaluation,--there are several areas where the
CMS data is incomplete and are discussed below:

First,there are many references in the data records which show "NOT FOUND."

These result from references for simulated components not being available at

|
the time of data entry; they do not affect simulation.

. -- - _ _ _ __ _
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Second, for many components, plant data does not exist to complete all of the
data fields in the CMS record, and assumptions were made for those points. In

most cases, these assumptions were provided by Virgil C. Summer Nuclear
Station engineering staff.

Third, CMS data field references for power loss effects on mechanical S

components are meaningless, but do show up as data voids.

Fourth, there are a limited number of cases where actual data was available,
loaded into the CMS, and had an adverse effect on simulation. Whenever this

was encountered, a SDR was written defining the discrepancy and the
evaluation criteria, the previously used data reinserted into the CMS field, the

simulator response retested, the SDR closed and its number placed in CMS as a

reference for that data. There are a number of possible reasons for this, but
the primary concern is to maintain simulator fidelity to the plant. These cases
have been evaluated before using this justification method and are few
enough to be controllable. They will be re evaluated whenever a related plant
change is made.

In summary, the CMS is a dynamic, evolving data base that has recently been
installed in the Virgil C. Summer Simulator. Training fidelity has been
improved,is maintained by testing, and is acceptable for operator testing and
training. As the CMS matures with use, the data voids and differences will
decrease in number.

O
U

,



. . . . . . - - - - . - _ . - - . . . . . . . _ - . . _ _ - -

Section 2.0
Appendix 1

_ _

TABLE 1

SOURCE DOCUMENTS

USED IN

CONFIGURATION M ANAGEMENT SYSTEM
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South Carolina Electric and Gas Company l'
V.C. Summer Nuclear Plant Simulator

Source Documen?_s used in Configuration Management System

As of: 03/21/91 Page I i

DOC NUM DOC NAME REV DATE TITLE
___

%

1900 10319-160086-001 0 12/18/90 SIMULATOR SOFTWARE UPGRADE DATA VALUE JUSTIFICATION

1899 10319-160086-002 0 12/18/90 DATA EXCEPTION - USE CURRENT VALUE PENDING VERIFICATION

1729 10319-160086-003 0 01/24/91 POWER JUSTIFICATION FOR MECHANICAL DEVICES

j 3 108D837 0 10/16/84 FUNCTIONAL DIAGRAMS (1MS-41-011)

4 108D932 0 02/02/84 PROCESS CONTROL BLOCK DIAGRAM (1MS-51-032)
,

1660 1MS-09-175-l' O 07/19/77 ' REACTOR MAKEUP WATER PUMP

1665 1MS-14-045 0 11/27/89 SERVICE WATER BOOSTER PUMP

617 1MS-17-04. 0 11/15/72 DRIVE STEAM TURBINE CONTROL DIAGRAM

1891 1MS-17-110-2 0 10/20/76 FW BOOSTER PUMP MOTOR DATA SHEET

1892 1MS-17-114 0 07/30/76 FW BOOSTER PMP CURVE

623 1MS-17-115 0 12/23/70 TERRY TURBINE LUBE SCHEMATIC

1890 1MS-17-140-t 0 04/13/77 EMERG FW PUMP MOTOR DATA SHEET
I

1662 1MS - 17 - L S .: 0 08/19/77 FEED PUMP CURVE

261 1MS-19-Od5 0 05/06/75 VAC PUMP

592 1MS-19-0M 0 05/19/75 CW PUMP CURVE i
i

1661 1MS-19-163 0 03/24/76 OPEN CfCLE BOOSTER PUMP CURVE

1181 1MS-20-243-1, 0 10/20/75 INDUSTRIAL COOLER PUMP

1419 1MS-20-291 0 06/01/75 INCORE INSTR SUMP PUMP !

i 1635 1MS-25-007 0 01/14/74 3/4" NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE ,

'1624 1MS-25-009' 0 01/14/74 2" NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE

1625 1MS-25-011 0 01/14/74 3" NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE
}

1628 1MS-25-012 0 10/07/81_ 3" NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE

lti10 111S-25-013 0 04/16/74 4" NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE i

' 1591 1MS-25-015 0- 03/21/72 3/8" AIR OPERATED CONTROL VALVE DWG
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DOC NUM DOC NAME REV DATE TITLE
. - . -.------- ---

1611 IMS-25-016 0 03/21/72 3/8" AIR OPERATED CONTROL VALVE DWG

1606 IMS-25-034 0 03/05/71 3/4" 1500f AIR OPERATED CONTROL VALVE ASSY

820 IMS-25-038 0 03/05/71 3/4" 1500# AIR OPERATED CONTROL VALVE ASSY

1630 1MS-25-041 0 03/05/71 1" 1500f AIR OPERATED CONTROL VALVE ASSY

1634 1MS-25-042 0 03/05/71 1" 15004 AIR OPERATED CONTROL VALVE ASSY

1605 AMS-25-043 0 03/05/71 1" 15005 AIR OPERATED CONTROL VALVE ASSY

1584 IMS-25-053 0 02/28/71 3/4" 1500* AIR OPERATED CONTROL VALVE ASSY

1060 JMS-25 151 0 04/28/87 2" NUCLEAR DIAPH VALVE AIR OPERATED HI PRESSURE

1512 1MS-25-167 0 01/15/74 1* NUCLEAR DIAPH VALVE AIR OPERATED HIGH PRESSURE.

1627 1MS-25-170 0 01/15/74 3/4" NUCLEAR DTtJH VALVE AIR OPERATED HIGH PRESSL E

1595 1MS-25-59e 0 10/11/76 3" - 40 DIAPH AGM VALVE AIR OPERATED

1594 IMS-25-597 0 11/05/76 4" - 40 DIAPH AGM VALVE AIR OPERATED

1616 IMS-25-710 0 03/14/78 6" - 150# WELD END GATE VALVE

1617 IMS-25-755 0 08/14/78 6" - 150# WELD END GATE VALVE t

624 IMS-27-043 0 12/10/82 TURBINE CONTROL DIAGRAM

619 1MS-27-061 0 10/11/82 STATOR WINDING CW SYSTEM

620 1MS-27-063 0 04/28/72 SEAL OIL UNIT

618 1MS-27-064 0 04/10/80 MAIN GENERATOR GAS CONTROL PIPING DIAGRAM

1587 1MS-50-046 0 09/27/73 3" 15005 AIR OPERATED CONTROL VALVE ASSY

1607 1MS-50-047 0 03/03/71 3" 1500# AIR OPERATED CONTP.OL VALVE ASSY
i

1589 1MS-50-157 0 09/28/73 1* 1500# AIR OPERATED CONTROL VALVE ASSY

1632 IMS-50-160 0 03/03/71 1" 600f AIR OPERATED CCNTROL VALVE ASSY

1878 1MS-51-032-4 0- 03/26/90 STM BREAK FROT & TURB PRESS SHT

1896 1MS-51-089 **/"*/** DELTA T/T AVG PROTECTION I

1897 1MS-51-101 **/**/** DELTA T/T AVG PROTECTION II

_ _ _ _ - -
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DOC FUM DOC NAME REV DATE TITLE
-- --- ---- ------

1898 1MS-51-114 **/**/** DEL A T/T AVG PROTECTION III

29 1MS-51-556 0 11/20/90 REACTOR VESSEL LEVEL SYSTEM

1879 1MS-51-642-1 0 07/17/81 PROC CONTROL SYSTEM SCHEMATIC DIAGRAM

1609 1MS-54-175-1 0 08/11/77 MOTOR DATA - RB PURGE SUPPLY

1658 1MS-54-175-14-1 0 05/23/77 MOTOR DATA - RB CHAR CLEAN UP

1619 1MS-54-175-2 0 05/23/77 MOTOR DATA - RB PURGE SUPPLY

1659 1MS-54-175-25-1 0 05/23/77 MOTOR DATA - DIESEL GEN PM A EXHAUST

1633 1MS-54-175-26-1 0 05/23/'7 MOTOR DATA - CONTROL ACCESS EXHAUST
|

1174 1MS-54-175-l'-1 0 05/23/77 MOTOR DATA - CONTROL ROOM EMERG FILTER SYSTEN

1623 1MS-5 4 -175 -6 0 04/12/77 MOTOR DATA - AUX BLDG CHAR

1629 LMS-54-175-7 0 04/12/77 MOTOR DATA - AUX BLDG CHAR

1631 1MS-5 4 -17 5 - ) 0 04/12/77 MOTOR DATA - FUEL HANDELING BLDG EXHAUST

1664 1MS-55-t55 0 06/04/82 FUEL PIPING DETAILS

728 1MS-948-0003 3 **/**/** COPES / VULCAN (QUICK CHANGE TRIM AIR OPERATED DIAPHRAGM CONTROL VALVES D-100)
t

647 1MS-9 4 8 -ON 1 0 **/**/** CRANE CO (SEAL-LESS LEAKPROOF CANNED MOTOR PUMPS)

673 1MS-948-00Le t **/**/** GENERAL ELECTRIC (STEAM TURBINE GEN - TURBINE SECTION)

1590 1MS-948-00ti 1 "/**/** ITT GRINNELL (DIAPHRAGM VALVES)

660 1MS-94B-0025 1 **/**/** PACIFIC PUMP CO (CHARGING / SAFETY INJECTION PUMP)

1882 1MS-94B-1052 0 **/**/** AUXILARY BOILER SERVICE GUIDE

657 1MS-948-0105 0 **/**/** INGERSOL-RAND (CONDENSATE PUMPS)

1175 1MS-948-0109 0 **/**/** HATHAWAY INSTRUMENTS (FAULT RECORDING SYSTEM)

665 1MS-948-0131 0 **/**/** CRANE CO (REACTOR MAKEUP WATER ? UMP GK,GKS,GP)

648 1MS-94B-0137 0 **/**/** CRANE CO (CHEMPUMP-SERIES G COMPONENT COOLING WATER BOOSTER PUMP)
|

664 1MS-94B-0162 0 **/**/** UNION PUMP CO (INSIDE TY?E DRA SEAL PUMP VLK)

678 1MS-942-0279 4 **/**/** INGERSOL-RAND (CENTRIFUGAL AIR COMPPESSORS)

682 1MS-94B-0301 0 **/**/** UNION PUMP CO (HYDRO TEST PUMP TYPE-60)

__
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Source Documents used in CMS as of 03/21/91 Page 4 1

DOC NUM DOC NAME REV DATE TITLE
-------- --- . - - - -

650 1MS-94B-0302 1 **/**/** INGERSOL-RAND (RESIDUAL HEAT REMOVAL PUMPS) ;

667 1MS-94B-0320 0 **/**/** GOULD PUMPS (DIESEL GENERATOR SUMP PUMP MODELS 3171,3172,3173, & 3174)

656 1MS-94B-0343 0 **/**/** HAZLETON PUMPS (HAZLETON TYPE VD & VS PUMPS) |

674 1MS-948-0368 0 **/**/** BINGHAM-WILLAMETTE CO (CIRCULATING WATER PUMP TYPE SAFV)

1894 1MS-94B-0377 0 **/**/** LOUIS ALLIS (LARGE MOTORS)
>

1893 1MS-948-0386 0 **/**/** GENERAL ELECTRIC (CUSTOM 8000 INDUCTION PUMPS)

675 1MS-948-0402 6 **/**/** RELIANCE ELECTRIC CO (REACTOR BUILDING FEEDPUMP COOLING UNITS)

1885 1MS-948-0436 0 **/**/** RELIANCE ELECTRIC CO (SWITCHES)

662 1MS-948-04j' 0 **/**/** GOULD PUMPS (SERVICE WATER PUMPS)
,

1618 1MS-9 4 8-0 4 4 ' 4 **/**/** ANCHOR / DARLING ( LARG2 NUCLEAR POWER PLANT VALVES)

681 1MS-948-0447 0 **/**/** BINGHAM-WILLAMETTE CO (HS SERIES COMPONENT COOLING CLOSED CYCLE PUMP) f

1054 1MS-948-0435 0 **/**/** GOULD-BROWN BOVERI (CONTROL POWER TRANSFORMER)

659 1MS-948-0 vi 6 **/**/** WESTINGHOUSE (REACTOR CN'. ANT PUMP MANUAL)

1697 IMS-948-0520 0 **/**/** YORK ELECTRO CONTROL CO (WAS7 TROCESSING PANEL) 8

,

691 IMS-948-05:1 1 **/**/** GOULD-BROWN BOVERI (INDOOR SECONDARY UNIT SUBSTATION) ,

,

1881 1MS-948-0563 0 **/**/** BENTLEY NEVADA PROBES AND PROXIMITORS

671 1MS-948-0593 0 **/**/** GOULD PUMPS (SERVICE WATER BOOSTER PUMP MODEL 3405L)
i 1

672 1MS-948-0599 0 **/**/** GOULD PUMPS (REACTOR BUILDING SPPAY PUMPS MODEL 34156)
'

655 1MS-948-0711 1 **/**/** JOY MFG CO (NUCLEAR AXIVANE FAN)

1596 1MS-94B-0761 0 **/**/** FISHER CONTROLS (NUCLEAR CONTROL VALVES)
i

1604 1MS-94B-0772 2 **/**/** ROCKWELL INTERNATION (ROCKWELL-EDWAPD VALVES)
i

4 652 1MS-948-0302 4 **/**/** BAHNSON (AIR HANDLING UNITS)

1052 -IMS-94B-0846 1 **/**/** BARNSON (DAMPER OPERATOR MAINTENANCE) ,s

1598 1MS-948-0865 4 **/**/** ATWOOD & MORRILL (MAIN STEAM ISOLATION VALVE) !

679 1MS-94B-0873 0 **/**/** AIR INCORP (AIR COMPRESSOR MANUAL)

i

1

- - - - - - _ _ _ _ _
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1942 1MS-94B-0898 0 **/"/** CONTAINMENT HYDROGEN MONITOR TECHNICAL MANUAL

676 1MS-94B-0970 1 **/**/** JOY MFG CO (AXIVANE FAN OPERATORS 'lNDBOOK).

670 1MS-948-1018 0 **/**/** UNION PUMP CO (CHILLWATER PUMPS 50 HP)

669 1MS-94B-1019 1 **/'/** UNION PUMP CO (CHILLWATER PUMPS 60 HP)

625 1MS-94B-1193 0 **/**/** METEROLOGICAL INSTRUMENTS

1613 1MS-94B-1258 0 **/**/** ANCHOR / DARLING (DOUBLE DISC TYPE GATE VALVES)

118 201-321 7 05/23/88 MCB FRONT VIEW XCP-6101 & 6102

119 201-322 7 05/23/88 MCB FRONT VIEW XCP-6103, 6104 & 6105

120 201-323 7 d6/29/87 MCB FRONT VIEW XCP-6106 & 6107

121 201-324 6 12/02/88 MCB FRONT VIEW XCP-6108

122 201-325 9 09/16/87 MCB FRONT VIEW XCP-6109

123 201-326 5 09/14/88 MCB FRONT VIEW XCP-6110

124 201-327 9 06/29/87 MCB FRONT VIEW XCP-6111 & 6112

125 201-328 7 10/14/87 MCB FRONT VIEW XCP-6112
l

126 201-329 6 08/06/87 MCB FRONT VIEW XCP-6113

127 201-330 1 06/27/89 MCB FRONT VIEW XCP-6114

128 201-331 3 06/29/87 MCB FRONT VI'"* XCP-6115

129 201-332 6 05/04/88 MCB FRONT VIEW XCP-6116

130 201-333 7 01/11/89 MCB FRONT VIEW XCP-6117

131 201-334 7 01/17/89 MCB FRONT VIEW XCP-6118

171 208-051 **/**/** ELEMENTARY - HEATER DRAINS - HD

188 208-074 **/**/** ' ELEMENTARY - NUCLEAR INSTRUMENTATION - NI

5 302-011 21 02/03/89 MAIN STEAM (NUCLEAR) - MS

6 302-012 16 10/11/87 MAIN STEAM (NCN-NUCLEAR) - MS

7 302-014 7 05/12/82 MAIN & REHEAT STEAM (NON-NUCLEAR) - MS

8 302-031 9 07/11/86 MAIN STEAM DUMP SYSTEM - MS

- .



_ _ _ _ _ _ _ _ - _ - _ - _ _ _ _ _ - __ _ -. _ -_ . _ _ _ .- . . _ . ,_ - ~ ..-_-.-.-_. -___

!
s !

1

!

i

Source Documents uaed in CMS as of 03/21/91 Page 6 I [
!

DOC NUM - DOC NAME PJV DATE TITLE i
- __ ___

!

9 302-041 9 05/12/86 M M ION STEAM - EX
,

10 302--051 17 06/13/89 AUXILIARY STEAM

11 302-081 13 11/02/86 FEEDUATER (NON-NUCLEAR) - FW j
.

|12 '302-082 12 07/11/87 FEEDWATER (NON-NUCLEAR) - FW
.

13 302-083 29 10/03/88 FEEDWATER (NUCLEAR) - FW [
l

^

14 302-085 23 11/09/89 EMERGENCY FEEDWATER (NUCLEAR) - EF

j 15 302-101 35 10/23/89 CONDENSATE ,

) 16 -202-102 14 12/16/86 CCNDENSATE - AUXILIARY CONDENSERS & BLCWDOWN HEAT EXCHANGERS -

:
18 302-111 19 08/06/89 HIGH PPESSUPI HEAH R DRIPS, VENTS, & RELIEFS;

I
; 19 302-112 12 02/19/85- HIGH PPISSURE HEATER DRIPS, %N, & PELIEFS
( :

f.

20 302-113 9 07/24/87 IDW PRESSUPI HEATER DRIES, VENTS, & PELIEFS

i 21 302-121 7 09/18/84 MAIN STEAM DPAINS - MS
i

| 22 302-122 7 08/31/82 FEED PUMP START-UP, EXTRACTION & MISC STFJM DPAINS
1

23 302-123 10 04/09/89 MISC STEAM DRAINS e i

|
24- 302-124 6 06/24/82 ErrRACTION STEAM DRAINS

26 302-131 14 07/11/86 CONDENSER AIR REMOVAL - AR
;

27 302-141 10 12/11/84 TURBINE GLAND STEAM ig.

i 31 302-165 14-C6/17/87 CONDENSATE POLISHING - CO

38 302-201 16 07/17/84 CIRCULATING WATER COOLING - CW

39 302"202 13 04/04/83 CIRCULATING WATER COOLING - CW *
,

'

!
40 302-203 e 08/13/82 CIRCULATING WATER COOLING - CW L

!
*

43 202-221 15 03/11/87 SERVICE WATER COOLING - SW [
'

44- 302-222- 27 04/01/89 SERVICE WATER COOLING - SW j

45 302-224 13 07/11/86 TURBINE ROOM CLO.3ED CTCLE COOLING WATER

46 302-231 23 05/17/89 FIPE SERVICE - FS |
!

l
'

1 i
L;

I
s,5

f



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ . . _ _ _ _ . _ . __ _ _ . _ . , _ _ _ _ . .m , _ ._

!

!
|

'

} . Source Documents used in CMS as of 03/21/91 Page 7 1 f
I1

j DOC NUM DOC NAME PEV DATE TITLE j
> !

|
: 48 302-241 27 11/02/89 STATION SERVICE AIR f
j

50 302-271 21 04/02/89 INSTRUMENT AIR - CAS'

i'
| 51 302-273 9 11/02/89 REACTOR BUILDING INSTRUMENT AIR SERVICES

I

! I53 302-281 10 08/04/82 FUEL OIL
t-

Ii 55 302-301- 5 12/20/82 GENERATOR GAS & VENTS
; :

62 302-601 8 11/02/89 REACTOR COOLANT f
t

i 63 302-602 13 01 11/90 REACTOR COOLANT SYSTEM - RCS [
i. .

3 01/.7/88 REACTOR COOLANT !

!

! 64 302-603'
! I

i '65' 302-604 4 01/07/88 REACTOR COOLANT [
!. t

j 66 302-605 3 01/07/88 REACTOR COOLANT
4

f,.i 68 302-611 22 10/11/89 COMPONENT COOLING - CC

j. 69 302-612 18 09/18/89 COMPONENT COOLING SYSTLM INSIDE 12 ACTOR BUILDING - CC f
1 !

4 70 302-613 17'12/16/87 COi T .NT COOLING SYSTEM NON ESS EQUIPMENT COOLING - CC .I
!

i 72 302-641 5 03/15/87- RESIDUAa. W.AT REMOVAL - h
t |!

.

26 05/31/89 SPENT FUEL COOLING - SF I73 302-651'

!

74 302-661 22 12/17/88 PEACTOR BUILDING SPRAT SLITEM f
'

j ;

.; 75 302-671 4 07/21/86 CHENICAL & VOLUME CONTROL - CVC I

.

t

! 76 302-672 4 07/21/86 CHEM C L & VOLUME CONTROL - CVC !
s r

j 77 302-673 6 03/10/89 CHEMICAL %~ VOLUME CONTROL - CVC I

a L

, 7 8 .. 302-674 5 03/10/89 CHEMICAL & VOLUME CONTROL - CVC !
'

] .

i- 79 302-675 9 01/23/90 CHEMICAL & VOLUME CONTPDL - CVC I

1

j 80 302-676 5' 03/10/89 CHEMICAL & v0LUME CONTROL - CvC
!

j 81 302-677 3 07/31/86 CHEMICAL & VOLUME CONTROL - CVC {

82 302-691 7 09/12/86' SAFETT INJECTION - SI f

i. ' 83 302-692 6 08/18/89 SAFETT INJECTION - SI
3

'84 302-693 5 '03/11/89 'SA2 m INJECTION - SI (

L |
4 i

.

.- _ , .'r
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!

90 302-735 4 01/12/90 WASTE PROCESSING - WP
{

98 302-771' 21B08/24/89 NUCLEAR SAMPLING - SS4

99 302-772 12 10/11/89 NOPNAL & POST ACCIDENT SAMPLING - SS

.
100 302-781 19A10/17/89 STEAM GENERATOR BLOhTOWN - SG ;

d !

i .103 302-791 16 05/31/89 REACTOR PULM WATER SYSTEM - FNW
4

]. 106 302-821 19 11/29/85 REACTOR & AUXILIARY BUILDING SUMP PUMPS
,

i |

} 109 302-824 3 09/21/82 REACTOR BUILDING COOLING UNIT DRAINS
T

! 111 302-841 18 10/02/87 CHILLED WATER - PUMP & CHILLER AREA - VU
i1

| 112 302-842 12 10/14/88' CHILLED WATER - TO COOLING COILS A - VU !
!4

113 302-843 11 10/14/88 CHILLED WATER - TO COOLING COILS B - VU [
t

j 115 302-851 21 01/09/87 INDUSTRIAL COOLING WATER - CI
^

116 302-852 6 12/20/83 CRDM COOLING WATEP - AC
! i
j 117 ?O2-861 25 08/01/85 POST ACCIDENT HYDROGEN REMOVAL & ALTEPRATE PURGE SYSTEM ;

t

224 804-660 11 06/12/87 CONTAINMENT ISOLATION PHASE A & SAFETY INJECTION ESF MONITOR LIGHTS 8

225 804-661 6 10/30/81 COLD LEG & HOT LEG PICIRCULATION EST MONITOR LIGHTS
i !

226 804-662 11 01/27/89 SAFETY INJECTION ESP MONITOR LIGHTS |
t

1 227 804-663 4 10/30/81 CONTAINMENT ISOLATION PHASE B & REACTOR BUILDING SPRAY EST MONITOR LIGHTS

| 228 804-664 6 11/07/86- WESTINGHOUSE SAFETI INJECTION GROUPS (1-3) EST TONITOR LIGHTS

905 8756001 **/**/** BALANCE OF PLANT INSTRUMENTATION PROCESS CONTROL BIOCK DIAGRAM (1MS-51-221) {

i
614 912-102 19 11/19/89 RB COOLING SYSTEM i

! !
' 280 912-102 58 03/24/89 PURGE EXHAUST SYSTEM |

)

; 615- 912-104 10 11/26/89 SECONDARI COMPARTMENT COCLING SYSTEM ,

< !
Ii 622. 912-105 8 11/17/89 PEACTOR BUILDING PIFUELING WATER SUPEACE SYSTEM

616' 912-106 10 11/20/89 CRDM SHPDUD
,

}' 276 912-115 15 08/10/89 AUX BLDG MAIN SUEELY SYSTEM
.,

i

! !
_
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f271 912-120 17 10/30/87 AUX BLDG HEPA EXHAUST SYSTEM

273 912-125 23 10/21/86 AUX BLDG CHARCOAL EXHAUST SYSTEM
I

I 278 912-130 17 11/13/87 AUX BLDG MAIN EXHAUST SYSTEM !

275 912-131 18 11/16/82 FUEL HDLG CHAR EXHAUST AIR SUPPLY
s

i 296 912-134 10 10/08/87 DIESEL GENERATOR AREAS VENT SYSTEM |

! 644 912-136 16 11/24/89 COMPUTER ROOM COOLING SYSTEM (CONTROL BLDG)
! i

292 912-139 13 01/05/90 BAT Fit CHGR Pli & BOP CHRG VENT SYSTEM ;,

! ;

i- 643 912-140 25 11/23/09 CONTROL ROOM
i' I
i 646 912-144 15 11/20/89 CONTROL BLDG AIR HANDLING UNIT & CONDENSER
.

!
i

| 282 912-147 12 12/21/82 CONTROL BLDG CONTRO;.Trn ACCESS EXHAUST
I

.
645 912-154- 12 11/18/89 COMPUTER ROOM & SAS ROOM COOLING UNIT i

!t
'

694 912-155 15 10/08/87 SW INTR SCRN PP HSE BLDG VENT SYSTEM

291 912-158 11 12/21/82 IB GEN VENT & PUMP AREA CLG SYSTEM

1603 AB-436-K-07 **/**/** LOCATION OFF EQUIPMENT TAG !

t |
1601 AB-4 3 6 -tr -d ' **/**/** LOCATION OFF EQUIPMENT TAG 3

t

1626. AB-463-J-07 **/**/** LOCATION OFF EQUIPMENT TAG

1585 BOM "/**/** BILL OF MATERIAL

1053 BOM SM-03A **/**/** BILL OF MATERIAL SM-03A i

i
1056 CB-482-G-09 **/**/** LOCATION OFF EQUIPMENT TAG

1058 CB-482-G-12 * * / "/ * * LOCATION OFF EQUIPMENT TAG

1057' CB-482-G-13 **/**/** LOCATION OFF EQUIPPENT TAG
~

1622 CB-482.-H-11 **/**/** LOCATION OFF EQUIPMENT TAG' {
;

1059 CB-482-El-13 "/ * * / * * LOCATION OFF EQUIz M TAG

692 CGSS-0264-SPE 08/15/90 INTER-OFFICE MEMO FROM SYSTEMS'AND PEPEORMANCE ENGINEERING

1592' CGSS-0294-SPE 11/11/90 DEGRADE / FAILURE AIR PRESSURE' VALVES |

229 CHAT &S "/ * * / * * PLANT DATABASE INFORMATION (CHAMPS)
,

t

_- . _- - _ -_- _ ._ _ . _ _ _
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i 413 ICP-130.014 2 02/10/86 EXCESS LETDOWN WTLET TEMP TE-139 '

1 .

414 ICP-130.015 4 06/10/88 RHR HX OUTLET TEMP TE-140 ?

) 415 ICP-130.016 2 05/26/88 LOW PRESSURE LETDOWN RELIEF LINE TEMP TE-141
4 !

f
416 ICP-130.017' 4 01/25/90 DEMIN FLOW DIVERSION TE-143

'448 ICP-130.020 2 06/20/89 BORIC ACID TANK TEMP TIS-107/ TIS-109 I
!

452 ICP-140.003 4 04/20/90 DEAER STORAGE TANK WIDE RANGE LEVEL LT-3135 i

299 ICP-140.005 3 04/11/86 FW TURB A CONDENSER HOTWELL LEVEL LT-3142

300 ICP-140.006 2 03/13/86 FW TURB B CONDENSER HOTWELL LEVEL LT-3152
t

301 ICP-140.007 3 04/29/86 FW TURB C CONDENSER HOTWELL LEVEL LT-3162,

455 ~ ICP-140.008 2 07/31/89 CONDENSATE PUMP A DISCHARGE FIfW FT-3026
.

!

456. ICP-140.009 4 03/19/90 CONDENSATE PUMP B DISCHARGE FLCW FT-3036
.

1

463 ICP-140.010 2 07/31/89 CONDENSATE PUMP C DISCHARGE FIA FT-3046 (
357 ICP-140.012 2 07/12/89 CONDENSATE A VACUUM PRESSURE PT-3006 i

; 358 ICP-140.013 2 06/12/86 CONDENSATE B VACUUM PPISSURE PT-3016
* t

{
697 ICP-141.020 3 02/24/87 CONDENSATE TO DEAER FLOW CONTROLLER FC-3136 |

4

530 ICP-140.025 3 05/31/88 CONDENSATE FROM BLOWDOWN COOLER A TEMP TE-3063A

531 ICP-140.026 2 06/10/88 CONDENSATE FROM BLOWDOWN COOLER B TEMP TE-3063B

i 532 ICP-140 027 2 06/09/88 CONDENSATE FROM BLOWDOWN COOLER C TEMP TE-3063C *

i i
a 1

698 ICP-150.006 4 04/21/88 TURB O1L PISERVOIR TEMP TE-4211 l
3

1

430 ICP-150.007 2 02/02/89 GENERATOR H2 GAS TEMPERATURE TE-4265

{ 431 ICP-150.009 2 04/28/87 ALTERNATOR COOLER TEMP TE-4270 t
ii

3 286 ICP-160.007 4 05/24/88 CCW FROM RCP A THERMAL BARRIER FLOW FT-7138

287 ICP-160.006 4 01/18/89 CCW FROM RCP B THEPMAL BARRIER FLOW FT-7158 |
I

i 288 ICP-160.009 4 01/18/89 CCW FROM RCP C THERMAL EARRIER FLOW FT-7178
i

', 283 ICP-160.014 3 05/29/89 CCW TO RHR IUC A FLOW FT-7034 {

h284 'ICP-160.015 3 10/29/89 CCW TO RHR HX B FIDW FT-7044

i
*

!

|
*

!
|
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R U U U U R O O U C N N N M M M M O O O O M M M O

E F P P S S F T T P A O O O U C U U O O O O U U U O
L R C C C P P P P B B B B P P P B
T W W W W W W W W W T
I C C C C C C F F F X W W W W W W W W W W W W W W W
T C C C C C C E E E E F F F F F F F F F F F F F F F

1
9_

/ .

1 5 0 0 8 8 8 9 0 0 9 8 0 0 9 8 8 8 0 8 0 0 8 8 8 9
2 8 9 9 8 8 8 8 9 9 8 8 9 9 8 8 8 8 9 8 9 9 8 8 8 8_

- / E / / / / / / / / / / / / / / / / / / / / / / / / / _

3 T 8 3 3 2 5 1 1 9 2 1 1 9 8 2 6 6 8 9 2 2 8 5 6 9 8
0 A 0 1 1 0 0 1 3 2 2 1 3 1 0 0 0 1 2 0 2 1 2 2 2 2 0

D / / / / / / / / / / / / / / / / / / / / / / / / /
f 1 4 4 2 2 5 3 6 1 7 0 4 8 2 6 5 4 8 7 2 6 1 6 7 5
o 1 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

V__E_
s

R 2 3 3 5 5 2 4 5 2 3 5 5 5 3 2 2 2 2 3 2 2 3 4 3 1a

S
M
C

n
i

d
e 7 8 9 0 1 2 0 1 1 3 L ' 3 4 $ 6 7 8 9 0 1 2 3 4 8
s 1 2 2 3 3 3 1 1 2 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

. u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 0 0 0
E . .

.

.

s M 0 0 0 0 0 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
t A 6 6 6 6 6 6 9 9 9 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2
n N 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
e - - - - - - - - - - - - - ' - - - - - - - - - - -
m C P P P P P P P P P P P P P P P P P P P P P P P P P
u O C C C C C C C C C C C C C C C C C C C C C C C C C
c D I I I I I I I I I I I I I I I I I I I I I I- I I I
o
D

M
e U
c N 5 6 7 3 4 4 9 0 0 5 3 7 2 7 8 9 0 4 5 6-.8 3 4 5 9
r 8 8 8 2 2 4 4 5 3 4 1 1 2 4 4 4 5 4 4 4- 4 0 0 0 5
u C 2 3
o O '

3 3 3 4 2 2 7 7 3 4 3 7 7 7 7 2 2 2 2 4 4 - 4 3

S D
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_
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DOC NUM DOC NAME REV DATE TITLE h
;

___
|

+ r

418 ICP-235.025 5 06/22/89 FW TO SG A TEMP TE-3318 (
*

! !

j 499 -ICP-235.026 5 06/22/89 FW TO SG B TEMP TE-3328 ;

f

- 420 ICP-235.027 4 10/30/89 FW TO SG C TEMP TE-3338 i

f
'

419 ICP-235.028 3 04/28/89 FW TO SG A TEMP TE-3322
i

-

f 500 ICP-235.029 3 04/28/89 FW TO SG B TEMP TE-3332

j 421 ICP-235.030 3 01/10/89 FW TO SG C TFMP TE-3342
!

| 497 ICP-235.031 3 08/18/89 FW HEADER TEMP TE-3307A

f 498 ICP-235.032 3 08/18/89 FW HEADER TEMP TE-3307B

329 ICP-235.033 3 .08/26/88- FW BYPA3S VALVE FV-3341 ,

!
'

326 ICP-235.034 3 08/26/88' FW BYPASS VALVE FV-3331;
'

4

756 ICP-235.035 2 07/19/88 FW BYPASS VALVE CONTROL QT-479 {
>

318 ICP-235.0.H 3 09/19/88 FW BYPASS VALVE FV-3321 i
I

.

763 ICP-240.'01> 4 07/05/89 BARTON INDICATING PRESS SWITCH / FLOW

543 ICP-240.037 1- 04/28/88 GENERATOR H2 PURITY GAS ANALYZER
I [

)t 465 ICP-240.14~ 0 02/15/90 LEVEL-TROL CONTROLLERS (2502) (GENERIC)

{
408' ICP-245.003 1 03/31/89 STATOR COOLANT SYSTEM ;

i

{
'447 ,ICP-265.001 3- 12/11/89 INDUSTRIAL COOLER OUTLET TEMP TE-9213

i' '701 ICP-265.004 2 02/01/90 RB TEMP TE-9205 i
f

487 ICP-290.006 5 04/13/90 SG A OUTLET PPISSURE PT-2000 $,

I f
355' ICP-290.007 6 06/08/90- SG B OUTLET PRESSURE PT-2010 :

!- i
488 ICP-290.003 5 01/18/89 SG C OUTLET PRESSURE PT-2020

,

! 480 IC7-300.001 -4 01/10/90 RB SUMP A LEVEL LT-1963 .
.

1- .

! '298 ICP-300.002 4 03i05/90 RB SUMP B LEVEL LT-1964 '

i'
424 ICP-335.001 3 01/29/88 REACTOR VESSEL FLANGE LEAK-OFF TE-431

^

a >

| 433 ICP-340.007 3 .08/23/88 PZR SURGE LINE TEMP TE-450 ,

434 ICP-340.008 3 09/28/88 PZR SPRAT LINE TEMP TE-451
'

.
1

1

!
'

- -
i,
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DOC NUM DOC NAME PEV DATE TITLE
'

3

- .._

!

435 ICP-340.009 3 10/03/88 PZR SPRAY LINE TEMP !

436 ICP-340.010 4 07/14/89 PZR LIQUID TEMP TE-453
!

437 ICP-340.011 3 08/29/88 PZR VAPOR ~1TMP TE-454
>

502 ICP-340.016 2 08/25/88 PZR RELIEF TANK TEMP TE-471 ;

!

309 ICP-340.017 5 09/18/90 PZR RELIEF TANK LEtTEL LT-470 ;
t

490 ICP-340.013 3 08/26/88 PZR RELIEF TANK PRESSURE PT-472,

351 ICP-340.019 4 01/24/89 FC PUMP C # 1 SEAL DELTA P PT-154,

s

352 ICP-340.020 4 03/19/90 RC PUMP B f 1 SEAL DELTA P PT-155

353 ICP-340.021 4 06/09/89 RC PUMP A f 1 SEAL DELTA P PT-156 i

! 233 ICP-340.022 3 06/20/86 RC PUMP 3 SEAL WATER FLOW FT-124
i >

234 ICP-340.023 3 05/14/26 RC PUMP 2 SEAL WATER FLOW FT-127
>

! 235 ICP-340.024 3 06/06/86 RC PUMP 1 SEAL WATER FLOW FT-130

237 ICP-340.025 3 03/09/89 RC PUMP C SEAL LEAK-OFF FLOW FT-154A

f 239 ICP-340.026 3 09/06/88 RC PUMP B SEAL LEAK-OFF FIfW FT-155A i !

241 ICP-340.027 3 03/10/89 RC PUMP A SEAL LEAK-OFF FLOW FT-156A
'

238 ICP-340.023 3 08/01/88 RC PUMP C SEAL LEAK-OFF FICW FT-154B

240 ICP-340.029 3 07/22/88 RC PUMP B SEAL LEAK-OFF FLOW FT-155B ;
i
; 242 ICP-340.030 3 07/25/88 RC PUMP A SEAL LEAK-OFF FLOW FT-156B ,

344 ICP-340.037 2 08/02/90 LEVEL SWITCHES LS-406/407/408

327 ICP-341.001 3 03/20/90 REACTOR MAKEUP STORAGE TANK LEVEL LT-7603

328 ICP-341.00^ * '06/14/90 REACTOR MAKEUP WATER STOPAGE TANK LE%TL LT-7604

} 445 -ICP-341.003 2 04/21/88 REACTOR MAKEUP STORAGE TANK TEMP TE-7601

446 ICP-341.004 2 04/19/88 REACTOR MAKEUP STORAGE TANK TEMP TE-7602 .4
'

t

457 ICP-350.001 2 06/14/90 RHR PUMP A DISCHARGE PRESSURE PT-600A f
*

491 ICP-350.002 2 11/14/89 RER PUMP B DISCHARGE PRESSURE PT-600B,

:
i

!

I
!

____ _ - - _ _ .
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DOC NUM DOC NAME REV DATE TITLE |,

-
1

| 281 ICP-350.007 6 04/28/90 RHR HX A BYPASS FLOW FT-605A

474 ICP-350.008 6 04/19/90 RHR HX B BTPASS FLOW FT-605B

473' ICP-350.009 1 06/19/89 RHR PUMP DIFFERENTIAL PRESSURE FS-602A/B

305 ICP-365.003 3 10/17/88 PZR LEVEL L-409 |1

, !
) 426 ICP-365.007 3 05/04/90 DELTA T ROD INSERTION MONITOPS T-409 {

411 ICP-365.003 5 06/28/90 T-TAVG CONTROL: ROD SPEED, POWER MISMATCH, STEAM DUMP TY-408 .[
i: .

696 'ICP-365.010 2 04/06/90 STEAM HEADER PPESSURE PT-464
'

| l

| 539 ICP-395.020 3 12/08/87 ACCUMULATOR TANK A PRESSURE ET-921 i
'

i
! 492 ICP-395.021 4 02/28/90 ACCUMULATOR TAEK B PRESSUPI PT-925

494 ICP-395.022 3 08/30/89 ACCUMULATOR TANK C PRESSURE PT-929
,

:
'

390 ICP-395.023 4 01/19/90 ACCUMULATOR TANK A PRESSUPE PT-923 [
j. '

I493 ICP-395.024 4 02/08/90 ACCUMULATOR TANK B PRESSURE PT-927
'

495 ICP-395.025 4 02/16/90 ACCUMULATOR TANK C PRESSURE PT-931

I 481 ~ICP-395.026 3 10/04/88 ACCUMULATOR. TANK A LEVEL LT-920 ,

i ! I
'

j. 483 ICP-395.027 3 11/09/89 ACCUMULATOR TANK B LEVEL LT-924
i

s

;- 485 ICP-395.029 3 01/10/90 ACCUMULATOR TANK C LEVEL LT-828

482 ICP-395.029 3 09/24/88 ACCUMULATOR TANK A LEVEL LT-922
$. ,

.484 ICP-395.030 3 09/24/88 ACCUM7JLATOR TANK B LEVEL LT-926 |
L

i 334 ICP-395.031 3' 10/10/88 ACCUMULATOR TANK C LEVEL LT-930 !

f 476 ICP-395.047 5 03/13/90 RC PUMP UPPER AND IDWER BEARING FI4W FT-7263B j
1 i

477 ICP-395.048 5 03/22/69 RC PUMP THERMAL BARRIER FLOW FT-7273A '
1

! .

{
303 TCP-400.001 2 01/12/90 SW POND WATER LEVEL LT-4418 i

304 ICP-400.002 2 02/09/90 SW POND WATER LEVEL LT-4458
,

4.

265 ICP-400.007 0 11/16/8) SW FROM HVAC MECH WATER CHILLER A FLOW FT-4461 I
'

,!
.

ICP-400.008 4 11/07/88. SW FROM HVAC MECH WATER CHILLER B FLOW FT-4491 |269
. :.

]-

) 266 ICP-400.009 3 11/19/88 SW FRCH HVAC MECH WATER CHIT.TJR C FLOW FT-4463 [
]
I
!

1 I

i .

i >

i -
. .
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T T E B I O B N N A D 9 7( TMD 4 P P P S S M M M S U L L I I I N U 2 . 2 te
O N C M M M O O O O P E L U C V A A S E E O 3 3 nE R O R U U U O O R R R A R F P T C F

L F P F P P P B B F F B B R B B D D M 1 3 L L TT R C F D R R A U U T E E -
r

I W- W W W W W . W W W W U H U I U U C C H A O O E I UT S S S S S S S S S S T E T H T T R R C M S N R P N
1
9
/
1 0 8 0 9 9 0 0 0 0 5 0 9 3 0 5 5 0 8 9 * * * * * 4
2 9 8 9 8 8 9 9 9 9 8 9 7 8 9 8 8 9 8 8 * * * * * 8
/ E / / / / / / / / / / / / / / / / / / / / / / / / /
3 T 6 1 5 7 4 5 0 5 5 3 1 6 0 6 9 5 5- 0 2 * * * * * 1
0 A 0 2 0 2 1 1 2 2 2 1 0 1 1 2 0 1 0 1 2 * * * * * 0

D / / / / / / / / / / / / / / / / / / / / / / / / /
f 2 9 6 1 1 3 2 9 9 0 3 4 8 3 4 1 6 0 1 * * * * 5"_ o 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 1 * * * * 0-

- V
s E A
a R 4 1 2 2 3 3 * 2 2 3 1 O 1 1 0 0 3 2 N 2

-

S
M 2
C 0

n
i

- T 2
S K E
I L 0

d -

- L O E 6 3 1
e 0 3 4 5 6 8 * 0 1 2 1 '. 3 1 5 0 3' t- B A 1 7s 1 1 1 1 1 1 l 2 2 2 0 0 0 0 0 1 0 0 T C 1 1 Su 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 G I D 6 6 Ei

t
E- E N L N 2 2 Rs M 0 0 0 0 0 0- 0 0 0 0 0 0 0 0 0 0 1 1 M E F U 1 1 Ut A 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4 5 5 U F O O O Dn N 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 R T A F P P Ee - - - - - - - - - - - - - - - - - - T N # f Cm C P P P P P P P. P P P P P P P P P P P S I T.T Ou O C C C C C C C C C C C C C C C C C C N A O O M M Rc D I I I I I I I I I I I I I I I I I I I M N N F P Po

. D
M >

e U
c N 0 8 1 2 3 4 8 0 9 1 1 9 9. 4 7 7 9 6 2 6 1 1 8 3r 7 6 7 6 6 6 6 7 6 7 0 9 0 5 4 2 . 7 8 4 8 6 5 8 0u C 4 2 4 3 3 3 3 3 3 3 5 6 4 4 3 6 4 4 5 5 1 0 5 9o O 1 1 1 1 1
S D
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- F R C C Z Z N T E E M N S A U L A B E S T R I Y
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A M O P I I R R N E E XT - N A A E E E E M N o' AE - Df

A U E E C O A A U U O E M UI N O E E R R T H O O
T I C R R P P S'C C C C R P N R T A C M M T T C F E A

1
9
/
1 6 3 4 5 4 1 3 5 5 2 4 2 3 3 4 4 5 4 3 4 4 4 4 4 4 4
2 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 8 8 8 8 8 8

-

/ E / / / / / / / / / / / / / / / / / / / / / / / / / /_
3 T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 _

0 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
D / / / / / / / / / / / / / / / / / / / / / / / / / /

f 4 7 9 4 9 1 1 5 3 2 2 2 . 8 3 1 6 5 5 6 3 2 3 2 1 7 3
o 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0

V
R-Es

2 0 3 2 3 2 2 2 2 2 2 1 1 1 1 0 1 1 3 1 2 1 2 1 2 1a
S

- 0 1 4 5 6 7 8 3 2 3 5 4 1 2 3 4 5 6 7 8M 3 4 5 6 7 8
C 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 01 1 1 1 1 1 2 2 2 2

. . . ,

n 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 33 3 3 3
i . . .

0 0 0 0 0 0 0 0 0 0 0 G 0 0 C o 0 0 0 0 0 e 0 0 0 0
d 1 1 1 1 1 1 1 1 1 1 1 L 1 1 L t 1 1 1 1 1 l 1 1 1 1
e
s S S S S S S S S S S S S S S S S S S S S S S S S S S
u E E E I E E E E E E E E E E E E E E E E E E E E I EE R R R P R R P R R P R P R R. P P R R R R R P R R P R
s M U U U U U U U U U U U U U U U U U U U U U U U U U U
t A D D D D D D D D D D D D D D D D D D D D D D D D D B
n N E E E E E E E E E E E E E E E E E E E E E E E E E E
e C C C C C C C C C C C C C C C C C C C C C C C C C C
m C O O O O O O O O O O O O O O O O O O O O O O O C O O

%} u O R R R R R R R R R R R R R R R R R R R R R R R R R R
c D P P P P P P P P P P P P P P P P P P P P P P P P P P
o
D

M
e U .

c N 4 5 6 7 8 6 0 1 4 5 6 7 8 9 2 3 5 6 7 8 9 0 1 2 3 4
r 0 0 0 0 0 4 7 7' 4 4 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6
u C 9 9 9 9 9 9' 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

,

o O 1 1 1 1 1 1 1 1 2 2 2 2
S D

- 2 2 2 2 2 2 2 2 2 2 2 2 2 2
-
-
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DOC NUM DOC NAME REV DATE TITLE
___ [

,

2065 PROCEDURES 10.3.09 1 01/01/84 CIRCULATING WATER SYSTEM |

2067 PROCEDURES 10.3.11 0 01/01/83 FIRE PROTECTION SYSTEM

2068 PROCEDURES 10.3.12. 1 06/01/83 HEATING, VENTILATION AND AIR CONDITIONING f
i

2069 PROCEDURES 10.3.13 3 11/01/85 MAIN GENERATOR {

2070 PROCEDURES 10.3.14 3 11/01/85 DIESEL GENERATOPS I

!

2071 PROCdDURES 10.3.15 3 10/01/85 ELECTRICAL PLANT SYSTEM i
i

2073 PROCED8TRES 10.3 17 3 11/01/85 SYNCHPCNIZEk
;

2075: PROCEDefRES 10.3.19 1 04/01/83 ENVIRONMENTAL MONITORING SYSTEM
,

2076 PROCEDURES 10.3.20 1 02/01/84 TURBINE GENERATOR AUXILART
,

2077 PROCEDURES 10.3.21 2 03/01/84 SERVICE WATER SYSTEM |
,

-2079 PROCEDUREJ 10.3.23 1 01/01/83 LIQUID WASTE PROCESSIF*G .[
!

2091 PROCEDURES 10.4.01 1 05/01/84 PLANT CONTROL SYSTEM j

1950 PROCEDUFES 10_4.02 1 09/01/83 PLANT PROTECTION LOGIC !

1615 SDD **/**/** SYSTEM DESIGN DESCRIPTION '
i

247 SDR 91-193 03/12/91 CIRCULATING WATER PUMPS AMPS WRONG

252 SDR 91-194 03/12/91 CONDENSATE PUMPS AMPS WRONG
|

'230 SDR 91-201 03/12/91 SERVICE WATER PUMP AMPS WRONG

540 SETPOINT LIST 11/22/89 CHAMPS (SETPOINT LIST) -|
!

1888 START UP MMUAL . **/**/** START UP MANUAL - COMPONENT COOLING WATER !

h628 STP-105.002 5 04/01/89 CVC VALVE OPERABILITT TEST i

601 STP-105.003 10 04/01/89 SAFETT INJECTION VALVE OPERABILIT TEST ii

603 STP-105.005 7 04/01/89 RHR VALVE OPERABILITY TEST

602' 'STP-112.003 5 03/28/89 RB SPRAT VALVE OPEPABILITY TEST

633 STP-120.004 11 01/24/90 EFW VALVE OPERLBILITT TEST

599 STP-121.002 9 04/01/89 MAIN STEAM OPEPABILITY TEST VALVE.

_- . - . .-

_____-_____
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E S V mA A P N O O O E A N E O M E K P C A
T E A B r_ R R O I T J V W D X O A C A O I E
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/
1 0 0 9 9 9 8 9 9 9 9 9 9 9 9 9 9 9 9 9 0 9 9 9 9 0 8
2 9 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 8 8 8 8 9 8
/ E / / / / / / / / / / / / / / / / / / / / / / / / / /
3 T 6 3 2 1 7 5 0 1 1 1 1 2 1 2 2 2 9 1 9 8 9 1 8 1 3 2
0 A 2 2 0 0 1 1 2 0 0 0 0 0 0 0 0 0 2 0 2 1 0 0 2 0 0 2

D / / / / / / / / / / / / / / / / / / / / / / / / / /
f 6 1 4 4 3 7 1 4 4 4 4 4 4 4 4 4 3 4 3 1 3 4 3 4 1 9
o 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

V
s E 1 1
a R 1 1 0 0 5 6 3 5 0 0 0 0 O 0 0 O 4 6 5 6 5 5 1 6 1 4

S
M
C
n
i

d A B A 8 C 0 E M5H I

e 2 2 3 3 1 2 3 4 5 5 5 5 5 5 1 1 1 1 1 1 3 1 3 0
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E . . . ..

s M 2 3 3 3 7 9 0 0 0 0 0 0 0 0 0 0 6 8 0 2 4 5 6 8 0 0
t A 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 7 0
n N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3
e

_

- - - - - - - - - - - - - - - - - - - - - - - - - -
m C. P P P P P P P P P .P P P P P P P P P P P P P P P P P
u O_ T T T T T T T T T .T T T T T T T T T T T T T T T T T_

c D. S S S S S S S S S S S S S S S S S S S S S S S S S 5o, D
M

e U
c N 0 2 0 1 7 5 9 5 2 5 6 7 8 9 0 1 6 7 4 8 9 6 4 8 2 3
r 0 3 3 3 3 3 2 9 1 0 0 0 0 0 1 1 9 9 3 3 3 3 0 9 4 1
u C 6 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 5 5 6 6 6 6 6 5 6 5
o O
S D

_
.
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_ 1 0 0 0 7 8 8 8 8 7 7 7 7 0 7 7 7 9 9 9 9 8 0 9 9 8
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3 T 4 4 5 3 1 9 7 9 6 6 6 6 9 1 1 1 7 3 8 6 5 4 2 3 6
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D / / / / / / / / / / / / / / / / / / / / / / / / /
f 4 4 4 3 1 0 2 1 5 5 5 5 1 1 1 5 6 3 3 1 7 4 6 7 5
o 0 0 0 0 1 1 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0

V
s E -

a R 6 6 7 3 5 6 5 6 7 5 5 4 0 6 6 4 ' 1 2 2 2 6 5 5 4

S
M
C
n
i

d
e 1 2 3 7 1 2 3 4 5 6 - 3 6 1 4 5 0 2 3 4 3 2 4 5 6
s 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 0 0 0 0 0
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E . .

s M 2 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 5 5 5
t A 0 0 0 0 1 1 1 1 1 1 1 1 1 4 4 4 4 4 4 4 4 4 4 4 4
n N 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 . 3 3 3 3 3 3 3 3 3 3
e - - - - - - - - - - - - - - - - - - - - - - - - -
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D

M
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r 8 6 6 5 1 1 2 2 2 2 2 2 8 5 2 6 3 4 4 4 1 9 6 6 5
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Source Documents used in CMS as of 03/21/91 Page 21 i

DOC NUM DOC NAME REV DATE TITIO

'
258 STP-345.007 5 05/26/88 RC LOOP B FLOW CALIEPATION FT-424 j

a

262 STP-345.008 5 04/18/88 BC IDOP C FLOW CALIBPATION FT-434 f
i

.
256 STP-345.009 5 04/15/88 RC LOOP A FLOW CALIBRATION FT-415 ;

259 STP-345.010 5 05/31/88 RC LOOP B FLOW CALIBPATION FT-425 |
*

! .
t

-

f263 STP-345.011 5 06/10/88 RC LOOP C FLOW CALIBRATION FT-435

257 STP-345.012 5 05/24/88 RC LOOP A FLOW CALIBPATION FT-416 |

'260 STP-345.013 6 05/26/88 RC IOOP B FLOW CALIBPATION FT-426

:

-

5 05/24/88 RC LOOP C FLOW CAIIBRATION FT-436264- STP-345.014
i

i 458: STP-345.015 3 11/07/88 PZR PRESSURE CAIIBRATION PT-455

459- STP-345.016 3 11/07/88 PZR PRESSURE '.ALIBRATION PT-456 [#

t

460 STP-345.017 2 -11/07/88 PZR PRESS 5dE CALIBRATION PT-457 ;;

i t

307- STP-345.019 2 10/01/86 PZR LEVEL CALIBRATION LT-460 j,

| '308 STP-385.020 2 10/20/86 PZR LEVEL CALIBRATION LT-461 .. [
!

310 STP-345.021 3 11/03/88 SG A NARROW RANGE LEVEL CALIBRATION LT-474 !

t i
314 STP-345.022 3 11/03/88 SG B NARROW PANGE LEVEL CALIBPATION LT-484 i

?

319 STP-345 023 3 11/04/88 SG C NARROW RANCE LEVEL CALIBRATION LT-494 8

311 .STP-345.024 3' 11/03/88 SG A NARROW RANGE LEVEL CALIBPATION LT-475

315 STP-345.025 4 11/03/88 SG B NARROW RANGE LEVEL CALIBRATION LT-485;

'320 STP-345.02i- 4 '11/03/88 SG C NARROW RANGE LEVEL CALIEPATION LT-495
'

312 STP-345.027 5 11/04/88 SG A NARROW RANGE LEVEL CALIBRATION LT-476

317.. :STP-345.029 4- 11/03/88 SG B NARROW RANGE LEVEL CALIBPATION LT-486 |

| 321 STP-345.029 3 11/03/88 SG C NARROW PANGE , LEVEL CALIBPATION LT-496
,

294. STP-345.030 3 09/27/88 BORIC ACID TANK A LEVEL CALIBPATION LT-106
3 295 STP-345.031 3 02/09/87. BORIC ACID TANK B LEVEL CALIBPATION LT-161

f 366 STP-345.034 4 12/01/88 TURB TIRST STAGE PRESSURE CALIBRATION PT-446

i 367
~

.3 ..

STP-345.035 4 12/01/88 TURB FIRST STAGE PRESSURE CALIBRATION PT-447 I

i I

i i
i r
i !

f
d

'
4

4
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I I T T 5
T T F " 7 7 7 6 6 6 9
A A 7 8 9 7 8 9 -
R R N N 4 4 4 4 4 4 T
B B O O - - - - - - P,I I I I T T T T T T

0 1 2 3L L T T F, F, F, F, F, F,A A A A 5 5 5 5 5 5 5 6 6 6 4
C C P P 7 8 9 4 4 4 5 5 5 9 9 9 9 7 8 9 7

B B 4 4 4 7 8 9 7 8 9 - - - - 4 4 4 4
L L. I I - - - 4 4 4 4 4 4 T T T T - - - -

E e L L T T T - - - - - - P P P P T T T T
V w A A P P P T T T T T T P P P P
E t. C C F F F F F F N N N N
L L N N N O O O O N N N NW W O O O N N N N N N I I I I O O O O
K K O O 0 1 2 3 I I I O O O O O O T T T T I I I I
N N L L 9 9 9 9 T T T I I I I I I A A A A T T T T
A A F F 9 9 9 9 A A A T T T T T T R P P R A A A A
T T - - - - R R P A A A A A A B E B B R P R R

E E T T T T B B B R P P R P P I I I I B E B B
E E G G L L L L I I I B B B B B B L L L L I I I I
G G R R L L L I I I I I I A A A A L L L L
A A A A N N N N A A A L L L L L L C C C C A A A A
R R H H O O O O C C C A A A A A A C C C C
O O C C I I I I C C C C C C E E E E
T T S S T T T T E E E R R R R E E E E
S S I I A A A A R R R W W W W W W U U U U R R R R

D D R R R R U U U O O O O D O S S S S U U U UE E B B B B S S S L L L L I L S S S S S S S S
D D A B I I I I S S S F F F F F F E E E E S S S S
I I L L L L E E E R R R R E E E E
X X P P A A A A R R R W W W W W W P P P P R R R R
O O M M C C C C P P P F F F F F F P P P P
R R U U / / / / / / T T T T
D D P P L L L L M M M M M

NMT
M M

MT
M M M N N N N

Y Y E E f. E A A A A A A A A E E E E A A
H H Y Y V V v. V E E E E E E E E M M E EG GA A E E t E T T T T T TT T N N f f

M M R R L L L L S S S S S S S S S I I I I S S S S
E U U P P A A A A
L I I S S T u. S T A B C A B C A B C T 1 T T A B C AT
T D D S S N m. N N
I O O B B W w W W G G G G G G G G G O O O G G G G
T S S R R R R R R S S S S S S S S S C uC C S S S S

1
9
/
1 8 0 0 8 8 8 8 8 7 7 7 8 8 8 8 8 8 7 7 7 7 8 8 8 8
2 8 9 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
/ E / / / / / / / / / / / / / / / / / / / / / / / / /
3 T 2 4 5 0 4 1 7 7 3 1 0 3 2 3 0 6 8 4 2 0 8 1 0 6 6
0 A 2 2 2 3 1 0 1 0 0 0 1 2 1 1 2 2 1 2 2 2 1 3 1 0 2

D / / / / / / / / / / / / / / / / / / / / / / / / /
f 9 9 9 9 9 1 0 0 2 2 1 5 4 4 5 5 5 4 4 5 5 5 2 6 5

-

o 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
V

s E -

a R 3 3 3 3 4 5 4 4 3 4 4 4 5 5 4 4 4 3 3 4 3 4 4 4 5

S
M
C
n
i

d
e 1 2 3 4 1 2 3 4 1 2 3 4 5 6 7 3 9 6 7 3 9 6 7 8 9
s 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 1 1 1 1 3 3 3 3
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

E
s M 0 0 0 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5.
t A 7 7 7 7 7 7 7 7 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
n N 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
e - - - - - - - - - - - - - - - - - - - - - - - - -
m C P P P P P P P P P P P P P P P P P P P P P P P P P
u O T T T T .T T T T T T T T T MST T T T T T T T T T TODc D S S S S S S S S S S S S S S S S S.S S S S S S
o

M
e U
c N 5 1 9 0 5 7 8 9 7 0 3 2 8 1 9 7 9 6 5 8 9 2 4 4 6
r 2 6 8 9 3 3 3 3 7 8 8 7 3 1 0 7 7 9 3 9 9 6 3 8 7
u C 3 4 2 2 3 3 3 3 3 3 3 2 5 5 5 2 2
o O '

3 5 3 - 3 4 5 3 3
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A A B B B S S S a C C S T T T F F F O G C B A P CZC C I I I S S S 5 S S N N N E T RL L L E E I 1 I I E E E E A A B A P P P W P
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f
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1 8 8 8 8 8 0 8 8 0 8 7 8 * * * 9 9 9 6 7 6 6 5 6 6 92 8 8 8 8 8 9 8 8 9 8 8 8 * * * 8 8 8 8 8 8 8 8 8 8 8/ E / / / / / / / / / / / / / / / / / / / / / / / / / /
3 T 5 1 8 1 7 2 4 3 7 4 6 5 * * * 3 3 5 7 4 9 9 6 6 9 00 A 1 3 0 0 1 1 1 1 0 1 1 1 * * * 1 1 0 0 0 2 2 2 0 2 3D / / / / / / / / / / / / / / / / / / / / / / / / / /f 6 5 1 1 0 9 7 6 6 2 0 9 * * * 1 1 1 4 6 8 5 1 1 7 8o 0 0 1 1 1 0 0 0 0 1 1 0 * * * 0 0 0 0 0 0 0 1 0 0 0
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-
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- - - - - - - - - - -d 3 8 9 0 3 2 4 7 0 0 4e 0 1 1 2 3 7 9 9 0 1 2 2 5 1 4 ' 8 9 1 1 2 2 2 3 5 5s 4 4 0 0 0 0 0 0 1 0 0 0 0 0 4 4 4 4 1 1 1 1 1 1 1 1u 0 0 0 0 0 0 0 0 0 0 0 0 - - - 0 0 0 0 0 0 0 0 0 0 0
E . F F F 0 0 0 0 0 0 0 0 0 0 05 5 6 6 6 6 6 6 6 9 9 1 - - - C C C T T T T T T T Ts f
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-
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D

M
e U
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DOC NUM DOC NAME REV DATE TITLE

1

1741 VCS-ILT00474-MS 1 10/09/89 INST LOOP DIAG - SGA NARROW RANGE LEVEL PROT I ',
,

1742 VCS-ILT00475-MS 2 10/09/89 INST LOOP DIAG - SGA NTJ.P.OW PANGE LEVEL PROT II f
i

1743 VCS-ILT00476-MS 1 10/09/89 INST LOOP DIAG - SGA NARROW PANGE LEVEL PROT III j

1745 VCS-ILT00484-MS 1 10/09/89 INST LOOP DIAG - SGB NAPROW PANGE LTEL PROT I |

1746 VCS-ILT00485-MS 1 10/09/89 INST LOOP DIAG - SGB NAPROW PANGE LEVEL PROT II e

~1747 VCS-ILT00486-MS 1 10/09/89 INST LOOP DIAG - SGB NARROW PANGE LEVEL PROT III

i 1749 VCS-ILT00494-MS 2 10/09/89 INST LOOP DIAG - SGC NARROW PANGE LEVEL PROT I
l

1750 VCS-ILT00495-MS 2 10/09/89 INST LOOP DIAG - SGC NARROW PANGE LEVEL PROT II;

i
; 1751 VCS-ILT00496-MS 2 10/09/89 INST IOOP DIAG - SGC NARROW RANGE LEVEL PROT III

',

1 1753 VCS-ILTOG920-SI 2 09/11/90 INST LOOP DIAG - SI ACCUMULATOR A LEVEL i

1754 VCS-ILT00922-3I. 1 05/25/88 INST LOOP DIAG - SI ACCUMULATOR A LEVEL

l- 1755 VCS-ILT00921-3I 1 05/25/88 INST LOOP DIAG - SI ACCUMULATOR B LEVEL !

!

1756 VCS-ILT009N-3I 1 05/25/88 INST LOOP DIAG - SI ACCUMULATOR B LEVEL#

1757 VCS-ILT009:3-iI 1 05/25/88 INST LOOP DIAG - SI ACCUMULATOR C LEVEL 3 |

1758 VCS-ILTOOHO-;I O 01/18/89 INST LOOP DIAG - SI ACCUMULATOR C LEVEL *

1759 VCS-ILT00990-3r 1 10/09/89 INST LOOP DIAG - RWST LEVEL'

] 1760 VCS-ILT00991-3r 1 10/09/89 INST LOOP DIAG - RWST LEVEL # 2 :
,

} 1761 VCS-ILT00992-3r 0 02/26/90 INST I4OP DIAG - RWST LEVEL
;

1762 VCS-ILT00993-SF 1 10/09/89 INST IOOP DIAG - RWST LEVEL # 4 i
,

1951 VCS-ILT01310-PC 0 11/07/09 INST LOOP DIAG - REACTOR VESSEL UPPER PLENUM LEVEL (TPAIN A) -

1

1952 -VCS-ILT01311-P.C 0 02/28/90 INST LOOP DIAG - PE. ACTOR VESSEL NAPROW RANGE WATER LEVEL (TRAIN A)

1953 VCS-ILIO 1320-PC 0 02/28/90 INST LOOP DIAG - REACTOR VESSEL UPPER PLENLM LEVEL (TPAIN B) |4

1954 VCS-ILT01321-RC 0 02/22/90 INST LOOP DIAG - REACTOR VESSEL NARPOW RANGE LEvt.L (TPAIN B)

,

1955 VCS-ILT01322-RC 0 02/28/90 INST LOOP DIAG - WIDE RAfGE REACTOR VESSEL LEVEL (TPAIN B)
'

~ 1763 VCS-ILT01963-LD 0 11/09/88 INST LOOP DIAG - RB SUMP LEVEL (TRAIN A)
<
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Source Documents used in CMS as of 03/21/91 Page 34 i

DOC NUM DOC NAME REV DATE TITLEa

___ ;

) 1833 VCS-ITE00381-TR 0 01/18/89 INST I40P DIAG - LETDOWN HX OUTLET TEMPERATURE
r

1834 VCS-ITE00386-TR 1 09/11/90 INST LOOP DIAG - LETDOWN CHILLER HX OUTL3T TEMPERATURE

2006 VCS-ITE00389-TR 0 04/28/88 INST L T SIAG - THEEMAL REGEN DEMIN OUTLET TEMPERATURE
'

1835 VCS-ITF00401-RC 0 09/03/86 INST I4 IAG - REACTOR VESSEL FLANGE LEAKOFF TEMPERATURE
'

1836 VCS-ITE00410-RC 2 09/11/99 INST LOGr DIAG - RC LOOP A WIDE RANGE COLD LEG TEMPERATURE*

i
2007 VCS-ITE00412-RC 0 02/27/89 INST LOOP DIAG - RCL A HOT LEG / COLD LEG NR RTD

! 1837 VCS-ITE00413-RC 2 09/11/90 INST LOOP DIAG - RC LOOP A WIDE RANGE HOT LEG TEMPERATUPI

2008 VCS-ITE00420-RC 1 08/02/89 INST LOOP DIAG - RC LOOP B WIDE RANGE COLD LEG TEMPERAT7RE
.|

2009 VCS-ITE00422-PC 0 02/27/89 INST LOOP DIAG - RCL B HOT LEG / COLD LEG NR RTD'

4

2010 VCS-ITE00423-RC 1 08/02/89 INST LOOP DIAG - RC LOOP B WIDE PANGE HOT LEG 5 MPERATURE
:

2011 VCS-ITE00432-RC 0 02/23/89 INST LOOP DIAG - RCL C HOT LEG / COLD LEG NR RTD

2012 VCS-ITE00433-Ec 1 08/02/89 INST LOOP DIAG - RC LOOP C WIDE PANGE HOT LEG TEMPERATURE

1838 VCS-TTE00450-RC 0 07/14/88 INST LOOP DIAG - PRZR SURGE LINE TEMPERATURE 6

1839 VCS-ITE00451-RC 0 09/12/86 INST LOOP DIAG - PRZR SPRAY LINE TEMPERATURE t

1840 VCS-ITE00452-RC 0 09/28/87 INST LOOP DIAG - PRZR SPRAY LINE TEMPERATURE i

1841 VCS-ITE00453-Pc 0 07/18/88 INST LOOP DIAG - PRER WATER TEMPERATURE
'

1842 VCS-ITE06 4 5 4 -F C 0 02/18/88 INST LOOP DIAG - PRZR VAPOR TEMPERP~~ 'C

1843 VCS-ITE00463-PC 0 08/31/87' INST LOOP DIAG - PRZR PWR RELIEF L1_;i, TEMPERATURE

ll 4 VCS-ITE00465-RC 0 03/14/88 INST LOOP DIAG - PRZR SAFETY VALVE LINE TEMPERATURE

1845 VCS-ITE00467-RC 0 03/14/88 INST LOO" DIAG - PRZR SAFETY VALVE LINE TEMPERATtIPI

1846 VCS-ITE00469-RC 0 03/14/88 INST LOOP DIAG - PRZR SAFETY VALVE LINE TEMPERATURE
'

1847 VCS--ITE00 4 71 -RC 0 09/18/87 INST LOOP DIAG - PRZR RELIEF TANK WATER TEMPERATURE

2013 VCS-ITE00604A-RH O. 09/05/86 ' INST LOOP DIAG - RHR PMP 1 DISCHARGE TEMPERATURE
4

2014 VCS-ITE00604B-RH 0 -04/24/86 INST LOOP DIAG - RHR PMP 2 DISCHARGE TEM /ERATUPI

2015 VCS-ITE00606A-RH 1 05/28/88 INST LOOP DIAG - RHR HX XHE5A-RH OUTLET TEMPERATURE
>

<

L

.- _ ___
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Source Documerts used in CMS a:, af 03/21/91 Page 35 i

DOC'NUM DOC NAME REV DATE TITLE
- -------- ---

2016 VCS-ITE00606B-RH 1 O' N8/88 INST LOOP DIAG - RER HX XHE5B-R11 OUTLET TEMPERA"7MJ

2017 VCS-ITE01971-LD 0 'l 09/88 INST LOOP DIAG - RB SUMP TEMPERATURE (TPAIN A)

2018 VCS-ITE01972-LD 0 10/20/88 INST LOOP DIAG - RB Si" TEMPERATURE (TRAIN B)

i 2015 VCS-ITE03222-FW 2 12/18/90 INST LOOP DIAG - DEAER STORAGE TANK TEMPERAT # ,

1883 VCS-ITE03307A-FW 0 05/15/89 INST LOOP DIAG - FEEDWATER HEADER TRAD

1884 VCS-ITE03307B-FW 0 05/15/89 INST LOOP DIAG - FEEoWATER HEADER TRBD

1848 VCS-ITE03318-FW 0 08/05/88 INS * LOOP DIAG - FW TO SGA TEMPERATUPE (TRAIN B)

1849 VCS-ITE03322-FW 0 08/05/88 INST LOOP DIAG - FW TO SGA TE!TERATURE (TPAIN A)

1850 VCS-ITE03329-FW 0 08/05/88 INST LOOP DIAG - FW TO SGB TEMPERATURE (TPAIN B)

1851 VCS-ITE03332-FW 0 01/05/89 INST LOOP DIAG - FW TO SGB TEMPERATURE (TRAIN A)

1852 VCS-ITE03338-FW 0 08/05/88 INST LOOP DIAG - FW TO SGC TEMPERATURE (TPAIN B)
f
( 1853 VCS-ITE03342-FW 0 01/05/89 INST LOOP DIAG - FW TO SGC TEMPERATURE (TRAIN A)

2020 VCS-ITE04035-:W 0 08/26/88 INST LOOP DIAG - CW DISCHARGE HEADER TEMPERATURE

2021 VCS-ITE04211-ci 0 09/13/89 INST LOOP DIAG - TURBINE OIL RESERVOIR TEMPERATURE
I

1854 VCS-ITE04M5-ci 0 02/22/90 INST LOOP DIAG - GENERATOR H2 GAS TEMPERATURE

1856 VCS-ITE04_70-ci 0 06/29/89 INST LOOP DIAG - ALTERNATOR COOLER TEMPERATURE

2022 VCS-I'2E04467-JW 0 07/07/88 INST LOOP DIAG - SW LOOP A OUTLET TEMPEPATURE
i

2023 VCS-ITE04480-Ju o 06/29/88 INST LOOP DIAG - SW LOOP A INLET TEMPERATURE

2024 VCS-ITE04497-SW 0 07/26/88 INST LCOP DIAG - SW LOOP B OUTLET TEMPERATURE

2025 VCS-ITE04510-SW 0 07/06/88 INST LOOP DIAG - SW LOOP B INLET TEMPERATURE

1857 VCL-ITE04606-TC 0 03/14/89 INST LO' YAG - TURBINE RM CLOSED CYCLE CODING HX DISCHARGE HEADER TEMPERATUR

1858 VCS-ITE07108-CC 0 05/16/89 INST L A3 - EXCESS LETDOWN HX CC OUTLET TEMPERATURE

2026 VCS-ITE07401-9F 0- 11/12/87 INST LOOP DIAG - SP REFUELING CAVITY TEMPEPATURE

2027 VCS-ITE07435-SF 0 02/06/89 INST LOOP DIAG - St POOL TEMPEPATURE

2028 VCS-ITE0743 7-SF 0 06/29/88 INST LOOP DIAG - SF POOL TEMPERATURE (B LOOP)

2029 VCS-ITE07505-RW 0 12/01/88 INST LOOP DIAG - RWST TEMPERATURE (A LOOP)

_ _ _ _ .-
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* DOC NUM. DOC NAME PEV DATE TITLE !
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I

2030 VCS-ITE07507-RW 0 10/12/98 INST LOOP DIAG - RWST TEMPERATURE

1859 VCS-ITE07601-MU 0 01/18/89 INST LOOP E - RMU STORAGE TANK TEMPEIMTURE

1860 VCS-ITE07602-MU 0 12/01/88 INST LOOP D1* PMU STORAGE TANK TEMPERATURE _j

2031 VCS-ITE09013-VU 0 12/01/88 INST LOOP DIAG - CHILLER A OUTLET TEMPERATUPI -

2032 VCS-ITE09023-VU 0 01/31/89 INST LOOP DIAG - CHILLER B OUTLET TEMPERATUPE :
;

2033 VCS-ITE09033A-VU 0 06/1S/89 INST LOOP DIAG - CHILLER C OUTLET TEMPERATURE
'

4

!

7')34 VCS-ITE09033B-vU 0 01/18/89 INST LOOP DIAG - CHILLER C OUTLET TEMPERATURE (TRAIN B) |

2035 VCS-ITE09203A-CI O 09/13/89 INST LOOP DIAG - RB TEMPERATURE

2036 -VCS-ITE09205-CI O 03/14/90 INST LOOP DIAG - RB TEMPERATUPI 2

j

5 1861 VCS-ITE09213-CI 0' 06/15/89 INST LOOP DIAG - IC SUPPLT HEADER HI T W ERATURE

1855 VCS-ITE09341-AH 0 01/03/89 INST LOOP DIAG - CRDM SHROUD EXIT TEMPERATURE

2038 VCS-ITE09961-RH 0 11/17/88 INST LOOP DIAG - SW PMP PM AMBIENT TEMPERATURE
,

i

2039 VCS-ITE09962-AH 0 11/17/88 INST LOOP DIAG - SW PMP & SCREEN PM AREA TEMPERATURE :
.,

?

f2040 VCS-ITE09963-AH 0 -11/23/88 INST LOOP DIAG - SW BLDG SWITCHGEAR RM IEA AMBIENT TEMPERATUPE I
?

.

2041 VCS-ITE09964-AH 0 11/17/88- INST LOOP DIAG - SW BLDG 7200 VOLT SWITCHGEAR RM TEMPERATURE
4 .

<

2042 VCS-ITE09965-AM 0 01/30/89 INST LOOP DIAG - SW BLDG MOTOR CONTROL RM AMBIENT TEMPERATUPE,

,i 2043 VCS-ITE09966-AH 0 10/25/88 INST LOOP DIAG - SW BLDG MOTOR CONTROL CENTER PM TEMPERATURE '

1872 VCS-ITYOO409-9C 1 01/11/91 INST LOOP DIAG - MS DUMP SYS & ROD SPEED CONTROL
.

1873 VCS-ITY00409-PC 1 09/11/90 INST LOOP DIAG - DELTA T AUCTIONEERED CONTROL & ALARM

! '1874 VCS-ISY00409A-PC 0 03/08/89 INST LOOP DIAG - CONTROL ROD BANK A INSERTION LIMITS i

! 1875 VCS-I2Y004098-FC 0 01/06/89 INST LOOP' DIAG - CONTROL ROD BANK B INSERTION LIMITS
'

1876 'VCS-IZY00409C-RC 0.'01/CS/89. INST LOOP DIAG - CONTROL ROD BANK'C INSERTION LIMITS

1877 VCS-I*Y00409D-RC 0 01/03/89 INST LOOP DIAG - CONTROL ROD BANK D INSERTION LIMITS

1608 WESTINGHOUSE 12/26/90 MESSAGE FROM MEKUND BORLE
,

1599 XVT02843 "/**/** VALVE TAG
!

.
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Section 2.0 I

- - Page 1 of 1
. |Appendix 2

SIMULATOR DESIGN BASIS DOCUMENTATION

O TABLE OF CONTENTS

|

! Section 1 System Overview

Section 2 Computer System

Section 3 Control Board and Instructor Console Equipment

Section 4 Computer / Control Board Interface

Section 5 Real time Simulation Executive System

Section 6 Instructor Console System

Section 7 Control Panel Input / Output System

Section 8 Handlers

Section 9 Inplant Computer

Section 10 Simulation Model Programs

Section 11 Software Users Guide

U Section 12 Hardware Reference Manuals

Section 13 Handbooks

Section 14 Acceptance Test Procedures

Section 15 On Site Acceptance Program
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/ DESIGN BASIS AND MODEL DOCUMENTATION
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| Appendix 4 -

- -

Page 1 of 2

SIMULATOR TEST CERTIFICATION PANEL

A. PURPOSE

To ensure that the response of each malfunction or transient modeled for the

Virgil C. Summer Simulator are the responses that would be expected to occur
if that malfunction or transient were to occur at the Virgil C. Summer Nuclear
Station, and best estimate criteria must be utilized.

B. PANEL AND QUAUFICATIONS

1. Simulator Operations Specialist. SRO/SRC, Chairman

2. Training Instructor, SRO/SRC

3. Operations, SRO

4. Engineering, SRO/SROC

5. Simulator Operations Specialist, Westinghouse

C. EXCEPTIONS

This procedure is not applicable for malfunctions and transients for which
actual plant results or plant design data are available. This exception excludes

FSAR worst case situations since FS AR data are available for these events.
s

D. RESPONSIBlUTIES

1. A Simulator Operations Specialist chairs the Simulator Test Certification
Panel.

2. The Simulator Test Certification Panel is responsible for recommending
the responses contained in each malfunction or transient test to be
certified.

i. . INSTRUCTIONS

1. Each malfunction or transient test response shall be reviewed by the
Simulator Test Certification Panel.

2. The malfunction or transient response is recommended by a three fifths
(3/5), simple mejority poll. Every effort shall be made to resolve any
differences. However, where differences remain, the dissentingDa-

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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t

opinion (s) shall be maintained with the approved original of the'

malfunction or transient test procedure.'

L

3. The malfunction or transient response recommended for certification,
along with any di.ffering; professional opinions, are submitted in a

: package to the Supervisor, Simulator and Training Development, for final

j approval. The malfunction or transient test may be approved or returned
I to the Simulator Test Certification Panel for further development.
I
;

!

4. The approved, original malfunction or transient test procedure and any
differing professional opinions are maintained in a separate, certified

,

) malfunction / transient test procedure file.

S. Minor changes 'may be made to the ma; function or transient test

| procedure as a result of testing to account for minor differences between

the simulated response'and the expected response. Differences-whicha

,

cannot be characterized as minor require the review of the Simulator Test

| Certification Panel.

!

,

,
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3.0 SIMULATOR TESTS

3.0.1 Conduct of Testing Operations

IST 1.0 (Appendix 1 to Section 3.0.1) describes the certification testing

plan for the Virgil C. Summer Nuclear Station Simulator it summarizes
the testing to be done, acceptance criteria and discrepancy resolution
method used in demonstrating conformance to the testing
requirements of ANSI /ANS 3.5-1985 and Regulatory Guide 1.149-1985.

Please note that the four-year recertification testing plan has been
provided as Appendix ! to Section 3.5.

'
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NUCLEAR OPERATIONS EDUCATION '

AND TRAINING

V.C. SUMMER TRAINING SIMULATOR
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!

RECOMMENDED BY DATE N S /
SIMULATOR OPERATIONS SPECIALIST

APPROVED M b 3h[ [d k DATE 3f25f I {
WEST . GyOUSE C Tl~ ATION COORDIN ATOR - '

DATE4!D T[APPROVED [ . - ,<

{UPE
OR, SIMULATOR % D TRAINING DEVELOPMENT l T '''

O
'

-
_

- - * , . .,v.-y vyr-_.. -- . , - < , , - . . , - -3.r.,.,m-y , , , , ,--,w ,.,,. , ,.-.--a. ,.ww =y-, ..v.,e-



151 1.0
Pagei
Revision 8
03/18/91

O
TABLE OF CONTENTS

SECTION PAGE

1.0 TYPES OF INTEGR ATE D TESTS 1

2.0 TEST PREPARATION AND CONDUCT 10

3.0 TESTING 12

4.0 SIMULATOR DISCREPANCY REPORTS 13

5.0 TEST DOCUM ENTATION 13

6.0 RETESTING 13

REFERENCES 14

ENCLOSURES

NONE

ATTACHM ENTS,

NONE

.

e

-

.
_

'8 '

. . . _ _ _ _ .-m _m -_--. -



IST 1.0
Page ii
Revision 8 I

03/18/91 i

O
OBJECTIVES

This document details the integrated systems testing plan for the V.C. Summer
Nuclear Station Training Simulator. It contains the necessary information to inform
those persons conducting tests on the simulator as to the methods, procedures and
practices to be used to systematically conduct prescribed tests, collect pertinent
information and document test results. These tests ara organized to ensure the
simulator does, in fact, realistically simulate the V.C. Summer Nuclear Stauon and
meet the requirements of ANSI /ANS 3.5-1985, and Regulatory Guide 1.149-1985.

'
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IST 1.0
Revision 8
03/18/91

1.0 TYPES OF INTEGRATED TESTS

O The inteoreted Svstems Test eien is eroenized into nine (9) mein arees:Normei
Operations Tests, initial Condition Checks, Steady State Heat Balance Tests, Startup Tests,
Malfunction Tests, Transient Tests, Hardware Tests, Plant LER' Tests and Real Time Tests.

1.1 Initial Condition Che,c,lg

The objectives of these tests are to veri.fy the simulator initial conditions correspond
to typical V.C. Summer Nuclear Station operating conditions and the initial
conditions are stable. Simulator initial conditions are selected for their training
value 6nd represent a variety of opeteting conditions, fission product poison
concentrations and core ages. The initia; conditions simulated represent major
plant evolutions; i.e., Mode 3 going to Mode 4, or critical equipment operation;
i.e., startup and synchronization of the main generator. The V.C. Summer Nuclear
Station Technical Specifications and Operating Procedures are used as the reference
data for the simulator initial conditions. The simulator initial conditions will be
compared with the corresponding reference plant conditions as specified in the
V.C. Summer Nuclear Station General Operating Procedures (GOPs).

1.1.1 Accentance Criteria for Initial Conditions Checks

Acceptance criteria for initial conditions checks are as follows:

a. The initial condition is stable: no immediate operator manual action is
required to maintain the desired plant condition.

D| d b. The initial condition systems alignment, equipment in operation, and
| pressure / temperature conditions satisfy the conditions specified in the
'

referenced V.C. Summer Nuclear Station General Operating Procedure.

1.2 Steadv State Accuracy and Heat Balance Tests

The objectives of these tests are to demonstrate the proper relationship among the-
plant process variables at various plant steady state conditions and compatibility
with actual V.C. Summer Nuclear Station values. The reference data used for
comparison willinclude V.C. Summer Nuclear Station heat balances, mass balances,
plant computer logs, plant computer print value reviews, surveillance -test,

i procedures, and any other available reference data. The simulator will be in the
run mode for at least one (1) hour while the various comparisons are being made to
insure that the simulation is truly at a steady-state condition. Three initial
conditions have been chosen to represent the full range of power operations, all at

. middle of core life conditions. Middle of core life is chosen for most of the initial
conditions since this is the most representative of all core ages for operator
training. Testing at the,following power levels is performed annually; all other
initial conditions at there power levels will be checked during a 4 year period.

100% power: This is the normal mode of plant operations.

! 75% power: This condition is convenient for . heat balances and mass
calculations for the primary and secondary plant.

50% power: Same comment as for 75% power.
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1.2.1 Acceptance Criteria for Steady-State Accuracy and Heat Balances

Acceptance criteria for steady state accuracy and heat balances are as
follows:

a. Shall be stable and not vary more than t 2% of the initial values over 60
minutes.

b. Critical Parameters shall agree within 2% plus instrument tolerances
of the V.C. Summer Nuclear Station and not detract from training.

:. Non Critical Parameters pertinent to operations shall agree within
! 10% of the V.C. Summer Nuclear Station data.

d. Critical and Non Critical Parameters pertinent to operations shall be
accurate to the extent as to not detract from training.

e. Mass and energy balances shall be accurate to t 2%, or 10% as
specified on the appropriate attachment sheets.

f. Instrument error shall be no greater than the allowances specified on
the V.C. Summer Nuclear Station control room logs.

1.3 Startup Testinci

Initial criticality testing based on the V.C. Summer Nuclear Station simulator
Q automatic test program entitled "TESTRX PROGRAM", written especially for the

V.C. Summer Simulator will be utilized to determine the following:

Determine the Isothermal Temperature Coefficient of Reactivity. Thea.
isothermal Temperature Coefficient (TISO) is defined as the change in core
reactivity per unit change in moderator, clad and fuel temperature.

b. Determine Boron Worth.

c. Determine the Reactivity Worth of the RCC Banks.

d. Determine the simulators ability to achieve criticality within 50' steps ( t 500
pcm) of the V.C. Summer Nuclear Station core through all simulated core ages
and xenon or samarium concentrations.

1.3.1 Acceptance Criteria For Startup Testing

The acceptance criteria for startup testing are based on the appropriate
Westinghouse Nuclear Design and Operations Package (WCAP) for the
V.C. Summer Nuclear Station and are as follows:

Control Rod Bank Integral Worth is within t 10% of the designa.
predicted integral reactivity worth.

b. The Differential Boron Reactivity Worth is within 110% of the
design predicted boron worth

- Pacje 2 or : 4 -

_
.

. .. ..
.

. . _ _ _ _ _ - _ _ .



IST- 1.0
Revision 8
03/18/91

r

c. The isothermal Temperature Coefficient of Reactivity is within 13
pcm/ F of the design predicted temperature coefficient.

04.4 "ormei ocere t' oms 'est'ma

The simulator will be operated over the full range of plant operations from full
power to cold shutdown and back according to the following schedule:

a. Power Reduction to 75 Percent Power.

(includes 10% step load decrease).

| b. Power Reduction to 50 Percent Power.

! c. Power Reduction to 2 Percent Power.

d. 2 Percent Power to Hot Standby.

e. Hot Standby to Hot shutdown,

f. Hot Shutdown to Cold Shutdown.

g. Cold Shutdown to Hot Shutdown.

h. Hot Shutdown to Hot Standby.

| i. Hot Standby to 2 Percent Power.

j. 2 Percent Power to 100 Percent Power.

k. Recovery to Rated Power After Reactor Trip.
'

(includes Startup of An inactive Reactor Coolant 1.oop).

The operations will be conducted without reliance on intermediate IC sets and
using actual plant procedures. Every effort will be made to stay within normal
operations guidelines and procedures however, minor deviations may be made to
expedite the test such as exceeding the 3%/hr loading limit. This phase of testing
will identify those discrepancies that may exist between the simulator and V.C.
Summer Nuclear Station and verify that the simulator can be operated using actual
plant procedures. These tests will be performed at least once every 4 years in the
middle of core life conditions.

1.4.1 Acceptance Criteria for Normal Ooerations Testing

a. The response of the simulator shall be compared to V.C. Summer Nuclear
Station plant response or best estimate plant response, and acceptance
criteria, where applicable, shall be the same as plant startup/ transient
test procedure acceptance criteria.

b. The simulator will not fail to alarm or cause an automatic action if the
V.C. Summer Nuclear Station would have caused-an alarm or automatic

.

action.

O Tne simeietor wiii eet ceuse >n 81 arm or eutometic ection if the v.C.c.

Summer Nuclear Station wouia n0: cause an alarm or automatic action.
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d. The observable change in simulator parameters will be in the same
direction as "best estimate" analysis and will not violate the ' physicalO laws of nature.

e. The simulator can be operated in accordance with the V.C. Summer
Nuclear Station General Operating Prccedures.

f Where responses or indications deviate from those specified in the test
procedure the appropriate test data sheet (s) will be marked to reflect
those deviations and the unexpected indication or deviation evaluated
according to the normal operations test acceptance criteria by the
Simulator Operations Specialists.

1. If the deviation is due to a procedure error the test shall be marked
satisfactory and the test procedure revised.

2. If the deviation is due to a minor simulation problem (i.e., does not
compromise the intent of the test), the test shall be rnarked
satisfactory and an SDR written to document the unsatisfactory
response.

3. If the deviation is due to a plant modification (MRF) or a
simulator / simulation problem a Simulator Discrepancy Report (SDR)
shall be written and the test marked unsatisfcctory, The test will-
remain unsatisfactory until the SDR has been cleared and the test
has been satisfactorily completed.

Q1.5 Malfunction Tednq
The purpose of malfunction testing is to demonstrate the proper simulator
response to the initiation of a specific malfunction. In some instances, best
engineering judgement will be used based on operator / instructor experience as to
whether a particular malfunction response is realistic and logical. As V.C. Summer
Nuclear Station data becomes available through special plant tests, modification
program, off normal occurrences or significant plant operating events, the
siraulator is tested to venfy that it properly mimics the plant data, i

a. The following list details, but does not limit, those documents used in
supporting the desired plant response:

1. Precautions, Limitations, and Setpoint Document,

2, Plant Operations Package, V.C. Summer Unit 1, Nuclear Power Cycle 1,
,

WCAF-9854 Nov.1980. Ammend to Cycle 3, WCAP 10874 March 1986.

3. Core Physics Characteristics of Westmghouse Three Loop Nuclear Plants
(Unit 1, Cycle 1), WCAP-8102 5, June 1977.

4. Nuclear Design of V.C. Summer Unit 1, Cycle 1,WCAP 9685, March 1980.

5. Instrument Setpoint Document.
i

6. Design Transient Manual.

7. Startup Test Manual.

. Page 4 of la -
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8. FSAR.

O 9. svstem oescri tions.P

10. Technical Manuals.

11. G Al Drawings

12. Plant Process Computer Logs, Print Value Reviews, Post Trip Reviews,
Trend Logs and Alarm Printouts.

13. General Operating Procedures, Emergency Operating Procedures,
System Operating Procedures, Surveillance Operating Procedures.

14. Off. Normal Occurrences and Significant Plant Operating Events.

15. Plant Modification Program (MRF).

b. Malfunction Testina Frequency

Some malfunctions will be tested during different core ages since the core
response will be dependent upon core age. - All certified malfunctions will be
tested every 4 years. The simulator test plan will identify all annual testing
requirements except special tests,

c. Multiple Concurrent Malfunctions

^

(\ Malfunctions are tested on a one-at-a time basis so that both the gross and|

subtle simulator responses can be evaluated in a controlled and known
situation. Confidence in the individual malfunctions, coupled with the fact
that the modeling of the central system is based on the dynamic equations o'
state, leads to confidence that the interactions of multiple concurrent
malfunctions will be correct to within the specified tolerances. This is.
monitored during simulator training sessions and SDRs are initiated -when-

|
discrepancies are identified when multiple concurrent malfunctions are used.

| .

1.5.1 Acceotance Criteria for Malfu,nction Testina

a. General

5.1 The response of the simulator shall be compared to V.C.
Summer Nuclear Station plant response or best estimate plant
response, and acceptance criteria, where applicable, shall be the
same as plant startup< transient test procedure acceptance
criteria.

5.2 The simulator will not fail to alarm or cause an automatic action
if the V.C. Summer Nuclear Station would have caused an alarm
or automatic action.

5.3 The simulator will not cause an alarm or automatic action if the
V.C. Summer Nuclear Station would not cause an alarm orOi automatic action.

PacJe 5 of 14
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5.4 The observable changes in simulator parameters shall be in the
same direction as "best estimate" analysis and do not violate
the physicallaws of nature "Best Estimate" shall be defined as:

a) V.C, Summer Nuclear Statior data if available, or

b) Similar reference plant data if available, or

c) Evaluated as "best estimate" in the judgement of the
Simulator Test Certification Panel. Evaluations as "best
estimate" shall only be made after a review and careful
consideration of plant status, reference material and
plant modifications by the Sim>ilator Operations
Specialists.

5.5 The simulator's response will be consistent with the expected
indications and responses as detailed on Attachment 1.

b. Specific

1. The malfunction test procedure specifies and details the
appropriate simulator response. It identifies:

a) Which alarms, status lights, annunciators and control or
protective functions must occur.

b) Minimum operator actions necessary for the satisfactory
completion of the test.-

2. The simulator's response shall be consistent with the expected
indications and responses as detailed in the malfunction test
procedure.

3. Where responses or indications deviate from those specified in
the test procedure, the appropriate expected response
verification sheet (s) will be marked to reflect those deviations.
The unexpected indication or deviation will be evaluated
according to the malfunctions test general acceptance criteria
by the Simulator Operations Specialists.

a) If the deviation is due to a procedure error, the test shall
-be marked satisf actory and the test procedure revised.

b) If the deviation is due to a minor simulation problem
(ie.,does not compromise the intent of the test), the test
shall be marked satisfactory and an SDR written to
document the unsatisfactory response.

c) If the deviation is due to a plant modification (MRF) or a-
simulator / simulation problem, an SDR shall be wntten and
the test marked unsatisfactory. The test will remain
unsatisfactory until the SDR has been cleared and the test
has been satisf actorily completed.

d) If the unexpected indication or deviation occurs.on a
certified malfuncuon test and is believed to be valid, the

- Pacje 6 of 14
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test must be reviewed and recertified by the Simulator
Test Certification Pane!. Otherwise, an SDR must be
written to document the unsatisfactory response. The test

O will remain unsatisfactory until the SDR has been cleared
and the test has been satisf actorily completed.

1.6 Transient Testina

Transient testing is divided into four categories: Normal Transient Testing,
Casualty Transient Testing, FSAR Transient Testing, and LER Testing. Transient-
Testing is designed to impose transients encountered during normal plant
operations or abnormal transients encountered .during accident conditions,
including multiple failures, then verifying the simulators response matches or
coincides with that expected from the V.C. Summer Nuclear Station

a. Normal Operations Transient Testino

Types of normal operation transient testing are listed below. These tests will
be run as a part of normal operations testing.

1. RCP Startup and shutdown.

2. Plant Heatup and Cooldown.

3. Unit Loading and Unloading Between 0 and 100 Percent Full Power

(includes 10%/ step load change).

4. Plant Recovery From Rx Trip to 100 Percent Power

(includes startup of an inactive reactor coolant loop).

5. Load Rejection (up to full).

b. Casualty Transient Testino (Appendix 8 Tests {

1. Simultaneous Closure of All Three MSIVs.
I

2. Simultaneous Trip of All Three RCPs.

3 Main Turbine Trip (at maximum power level which does not cause Rx
Trip).

4. 100% LOCA with Lossof Offsite Power.

5. 100% Unisolable Main Steamline Break.

6. Slow Primary System Depressurization to Saturated Conditions (ECCS
Inhibited).

7. Manual Reactor Trip

8. Simultaneous Trip of All Three PNPs

O 9. Trip er One RCP.

|

. Pacje 7 o f a -

_ - _ _ _ _ _ _ _ _ . . _ . _ _ . . . _ . . _ . . .. . _ .. ,_.~.. _ _ _ . . .



.. - -, . .

IST-1.0
Revision 8
03/18/91

|
10. Maximum Rate Power Ramp to 75% Back to 100E

| c. Final Safety Analysis Report Testinci (FSAR)

The simulator response will be compared to the accidents listed in Chapter 15
of the Final Safety Analysis Report. Safety analysis calculated response is
based upon conservative initial conditions and assumptions, and may not
accurately reflect realistic plant response. Therefore,it would not be practical
to attempt to duplicate the initial conditions and assumptions, or to compare
the simulator response to the FSAR results. Final Sefety Analysis Report (FSAR)
testing will be conducted as a part of Normal Ooerations Testing, Malfunction
Testing, or Casualty Transient Testing. The tests will be conducted under
realistic plant conditions and the results compared to realistic plant response,
which should produce results less severe than FSAR results. The FSAR
transients are:

1. Condition 1: Normal operation and Operational Transients. These tests
will be run as a part of normal operations testing.

a) Power Operation (15 to 100 percent of full power).

b) Startup (critical, O to 15 percent of full power),'

c) Hot Shutdown (subcritical, residual heat removal system isolated).

d) Cold Shutdown (subcritical, residual heat removal system in
operation).

O e) serve'i"9cmodes.'4o'e.aenressvrizea).l -

2. Condition 11: Faults of Moderate Frequency (Malfunction Tests).

a) Uncontrolled Rod Cluster Control Assembly Bank Withdrawal from a
subcritical Condition.

b) Rod Cluster Control Assembly Misalignment,

c) Uncontrolled Boron Dilution,

| d) Partial Loss of Forced Reactor Coolant Flow.
:

L e) Startup of an inactive Loop.

f) Loss of External Electrical load and/or Turbine Trip.

g) Loss of Normal Feedwater.

h) Loss of Offsite power to Station Auxiliaries,

i) Excessive Heat Removal Due to Feedwater System Malfunction.

j) Excessive Load increase incident.

k) Accidental Depressurization of the RC5.

|} Accidental Depressunzation of ne Main Steam System.
1
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m) Inadvertent Operation of ECCS System During Power.

O 3. Condition Three events: infrequen1 Feeits (Meifunction Tests).

a) Complete Loss of Forced Reactor Coolant Flow,

4. Condition IV Events: Limitirig Faults (Malfunction Tests).

a) Major Rupture of a Steamline,

b) Major Rupture of a Main Feedwater Pipe,

c) Single Reactor Coolant Pump Locked Rotor,

d) Rupture of a Control Rod Drive Mechanism Housing,

d. LER Testina

Off Normal Occurrences at the V.C. Summer Nuclear Station are documented
by SAP 132 Off Normal Occurrence Evaluation, Reporting and Resolution.
Th.s document, with attachments, provides sufficient information to allow
comparison of V.C. Summer Nuclear Station data under abnormal conditions
with the simulator. An informal test procedure will be developed which, to
the extent possible, will duplicate the reactor and plant conditions existing
before the event. The particular abnormal condition w.ll be introduced via
L.OA's, malfunctions or operator actions in as nearly as identical fashion as
that occurred at the V.C. Summer Nuclear Station, with the same operator

Q actions and at the same times and conaitions as can be determined.

1.6.1 Acceptance Criteria for Transient Testing -

a) Acceptance Criteria for Normal Operations Transient Testing.

Acceptance criteria is the same as Section 1.4.1, Normal Operations
Testing.

b) Acceptance Criteria for Casuaity Transient Testing.

Acceptance criteria is the same as for Section 1.5.1, Acceptance
Criteria for Malfunction Testing,

c) Acceptance Criteria for FSAR Testing

Final Safety Analysis Report (FSAR) Testing will be achomplished as a
part of Normal Operations Testing, Malfunction Testing, or Casualty
Transient Testing. Therefore, FSAR Acceptance Criteria will be
governed according to where each FSAR test is placed in the
Integrated System Test Plan. Simulator response will be compared
to expected response based upon FSAR, Chapter 15.

d) Acceptance Criteria for LER Testing,

O 1. Acceptance Criterta for LER Testing shall be that the response
exhibited by the simulator corresponds to the data contained in
the Off Normal Occurrence cac< age or,

1
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2) Will be evaluated according to the malfunction test procedure

'

general acceptance criteria.

e. Transient Testing Frequency

1) Normal Operations Transient testing is performed using a schedule that
repeats every four years.

2) Casualty Transient testing is performed on an annual basis.

3) FSAR Malfunction testing is performed using a schedule that repeats
every four years.-

4) Plant LER testing is performed using a schedule that repeats every four
years.

S) Real Time testing of the simulator is performed annually.

1.7 Surveillance Testina

Selected surveillance tests have been identified in the integrated system test plan,
These tests will be conducted utilmng the appropriate surveillance test procedurec
Acceptance criteria will be the same as that specified by the appropriate
surveillance test procedure.

1.8 Main Control Board _

O The Main Control Board Audit verifies the simulator control panels duplicate the
main control board panels of the V.C. Summer Nuclear Station. The audit is
conducted by comparing the simulator to the V.C. Summer Station Main Control
Board Panel color drawings, color photographs and video tapes of the main plant
control room.

2.0 TEST PREPARATION AND CONDUCT
i

Testing is normally conducted ' y, or under the direction of, the Simulator Operationso
Specialists but may be conducted by other members of the Nuclear Operations Education
and Training Staff.

2.1 Test Personnel Requirements

Personnel performing tests on the V.C. Summer Simulator must be:

a. Simulator Operations Specialists, or

b. Licensed / Certified Senior Reactor Operator Instructors, or
i

c. - Other individuals who have qualified as a simulator instructor as specified in
NTCl 401, Simulator Training and Evaluation, and who hold, or have held, a
Senior Reactor Operator License.

O

|
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2.2 Conduct of Operations

O Operations testing will be conduchiin an organized and professional manner at
all times Conduct should refleci mat conduct normally expected and required in
the V.C. Summer Nuclear Plant Control Room. if a test team is astembled to
conduct a test, at least one member must meet the requirements of Section 2.1 and
will be designated the Test Coordinator. The Test Coordinator or test performer as
specified in Section 2.1 is responsible for:

a. Reviewing and understanding all tests to be conducted.

b. Obtaining required copies of blank attachments, data sheets or the
supporting documents pnor to the start of each test

c. Conducting the test.

d. Ensuring all data is collected and sicinof fs are complete,

Ensuring SDRs are wntten when deviations or problems are identified duringe.4

the test.
4

f. Forwarding test procedure (s) with all attachments, data sheets, discrepancy
reports and printouts to the Simulator Operations Specialists.

The other members of the test team may function as plant operators or data takers.
Plant operators should perform their duties in accordance with general, emergency
and system operating procedures, as modified by the test procedure, to dictate the,

level of operator response desired in order to successfully conduct and complete
O ine reav'rea tesks.

] 2.3 Test Methods
'

The following recommended test methods should be followed in order to obtain
accurate in formation:

a. At the start of the test, set the cumulative computer run time (MTIME) to
zero.

b. If an unanticipated abnormal operation or computer. abort occurs, press FRZ
and record the cumulative computer run time (upper left of the Instructor
Console CRT) for later referer.ce.

c. When the cause of the trip or abnormality has been corrected, simulation will
continue with MTIME set to the age of the BACKUP SNAP used to re initiahze
simulation. The test will resu.ae when MTIME equals the MTIME recorded in
Step b, above.

d. If Plant Process Computer Post Trip Reviews are required for testing purposes
set JIPCPLOG R = T after each initialization.

e. The simulator chart recorders are not used during most simulator testing. If
needed, turn them on/off from the instructors booth.

O f. All recording of data will be with BLACK INK BALLPOINT PEN. If an error is
made during recording of data, place a single hne through the error, initial
the strikeout, and record the correct data adjacent to the original recording.

Pade 11 of 14
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3.0 TESTING

Simulator testing falls into two(2) categories, annual testing governed by the Simulator
Test Plan and special tests that arise as a result of Off Normal Occurrences, LERs and
Industry Operating Experience Reports.

3.1 Simulator Test Aan

A simulator annual operability test is required by the AN51/ANS 3.5, comprised of
steady state performance tests and transient tests of a benchmark set of transients.
In addition, the simulator real time test will be performed annually.

Regulatory Guide 1.149, Nuclear Power Plant Simulation Facilities For Use in
Operator License Examinations, requires that all the certified simulator
malfunctions be tested in their entirety over a four year period. This is in addition
to the required annual operability test. Exceptions to the 4 year plan may be
necessary due to:

a. Core modeling changes,

b. Plant modifications.

Special tests such as plant tests, and Licensee Event Reports (LERs) and Off Normal
Occurrences (ONOs) will be performed as soon as possible after the event occurred.

O
v 3.2 SimulatorTest Abstracts

3.2.1 Simulator test abstracts are developed and completed for each of the certified
tests specified in AN51/ANS 3.5. including Appendices.

3.2.2 Test abstracts contain the folloining:

* Date test conducted.

e Name and description of the test.

* Available options.

* Tested options.

e initial conditions.

* Final conditions.

Description of baseline data used to determine fidelity to V. C. Summer.e

Deficiencies found, corrective action planned and dated by which*

corrections will be made.

O e Exceptions taken to ANSI ANS 3 5 as a result of the test, with
(> justification.

~
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NOTE:

Simulator Test Certification Panel specifies the correct response for
,

malfunctions where no reference plant data exists. . i

3.2.3 Test Abstracts will be filed with the completed test results-until the next
simulator certification report is generated. They will then be attached to the
certification report.

4.0 SIMULATOR DISCREPANCY REPORT (SDR)

Whenever a hardware or software problem is discovered during testing,fic4.1 a
Simulator Discrepancy Report (SDR) must be written. The SDR should be as speci
as possible in describing the problem and what the expected results from the
simulator should be. The SDR number must be recorded on the applicable Test
Data Sheet or Expected Response Verification Form.

5.0 TEST DOCUMENTATION

5.1 At the conclusion of each test, the test data sheet or the expected response
verification sheet shall be filled out and signed by the Test Performer or Test
Coordinator. The Test Performer or Test Coordinator should ensure that the test is
com?lete and that all test documents have been collected. Test documents may
include:

O a Test Data Sheets.

b. Expected Response Verification Sheet.

c. Line Printer Printouts (where required)

f d. Line Recorder Printouts (where required).

e. Various Plant Computer Printouts (where required).

f. Simulator Discrepancy Reports (SDRs). t

g. Simulator Test Abstract.
!

i 5.2 Document Retention

Test documents will be retained for a minimum of 2 complete test cycles (8 years).

.

~

6.0 RETESTING

6.1 Satisfactory completion of the test is contmgent upon the following:
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a. All test objectives and acceptance criteria are met.

b. All required test documentation is complete and attached.

c. Either there are no SDRs, or only minor SDRs, that would not compromise the
intent of the test, or

d. All SDRs not characterized as minor have been satisfactorily retested and the
test has been satisfactorily rerun.

6.2 Simulator tests involving only minor SDR's need not be repeated. Normal SDR
testing to resolve minor simulator problems is sufficient.

7.0 REFERENCES

1. ANSl/ANS 3.51985, Nuclear Power Plant Simulators for Use in Operator Training.

2. Nuclear Regulatory Guide 1.149 1985, Nuclear Power . iont Simulators for Use in
Operator Training.

3. 10CFR55.45(b), Operator Licenses 5/26/87.

4. Nuclear Regulatory Guide 1258, Evaluation Procedure for Simulation Facilities
Certified Under 10CFR55.

b'5.
V/estinghouse Factory Acceptance Program for V C. Summer Nuclear Station.

Nuclear Training Center Instruction Two (NTCl 2),-Review of MRFs,- MCNs, ando.
Specialinstructions.

7. NTCI-5, Simulator Discrepancy Reports.

8. NTIC 401, Simulator Training and Evaluation.

9. V.C. Summer Nuclear Station Final Safety Analysis Report (FSAR), Chapter 15.

10. Testrx Program For V.C. Summer Simulator, Revision 1,9/26/86.

-

N
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/ 3.0.2 Discussion of Exceptions to ANSI /ANS 3.51985 Required Testing

(References made herein are to Sections of the ANSI /ANS Standard)

Section 3.1.1 - Normal Plan t Evolutions .

Item (9): " Core performance testing . . . using permanently installed i

instrumentation."
Exception: The Virgil C. Summer Nuclear Station does not have

" permanently installed" instrumentation to perform-these
tests. For that reason these tests are not supported on the-
simulator. We have performed the required tering using the
TESTRX Program, supplied by Westinghouse The plant
gathers the same data using .a temporarily installed reactivity
computer. Both sets of data are on file and have been-
satisfactorily compared in an on-site acceptance test for the -
TESTRX Program;

Section 3.1.2 - Plant Malfunctions
Comparison to the Safety Analyses of FSAR Section 15.2O Uncontrolled RCCA bank withdrawal at power.o

,

Exception: Due to the fact that plant Axial Flux Difference operating
limits constrain rod positiori at high powers to the nearly full
out condition, completely withdrawing the< rods would:have
little effect. Hence, a mote challenging event is uncontrolled

.

rod withdrawal from the'iusi critical condition. IST-6.4.6.2 is -
designed to test this event.

-

Uncontrolled Dilu' ion During Refueling,e

Uncontrolled D1lution During Cold Shutdowne

Uncontrolled Dilution During Startup*

e Uncontrolled Dilution at Full Power

Exception: Of the four dilution events, a dilution event at Hot Standby-
presents the shotcost time from alerting the operator to a loss
of shutdown margin and of potential reactor critichlity. This

'

event, therefore is selected for certification testing. All;
dilution events (e.tcept for dilution with the Reactor Vessel

| head removed) are capable of being simulated. 1

i
22-

>
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A
Q Comparison to FSAR Section 15.3 Analyses

6 Minor Secondary System Pipe Breaks

Exception: Secondary pipe breaks of any size are capable of being
simulated on the simulator. The FSAR provides an analysis for
the Design Basis Main Steam line break and for an Accidental

Depressurization of the Main Steam Sy%em (SG Safety Valve
Failure). IST-7.5 and IST-6.8.10, respectively, duplicate the
FSAR tests. A specific FSAR analysis of minor secondcry system

pipe breaks is not done; therefore, a specific certification test
is not performed.

Inadvertent Loading of a Fuel Assembly into an Improper Position*

Exception: Operations during a refueling condition is not a licensed
operator simulator training evolution and is, therefore, not
modeled or tested.

Nuclear Operations Education & Training conducts limitedO
Q training sessions for Refueling Senior Reactor Operators, but,

.

training focuses primarily on responsibilities and refueling
procedues, and it is conducted entirely in the classroom.

Waste Gas Decay Tank Rupture*

Exception: Since this event is not a licensed operator simulator training
evolution, it is not modeled or tested. Because of limited
indications available on the control board for a rupture of a
waste gas decay tank, using the simulator for this training
exercise would be inefficient utilization of training time.
Hence, the training focus is primarily on classroom instruction.

Comparison to FSAR Section 15.3 Analyses

Single RCCA Withdrawal at Full Power*

Exception: Since no single electrical or mechanical failure could cause this
event, it is not modeled or tested.

A

-23-
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Comparison to FSAH 5ection 15.4 Analyses

e Fue! Handling Accid nt
Exception. Since this event is not a licensed operator simulator training

evolution, it is not modeled or tested. There are no specific
tasks for initial or requalification training for licensed

'

operators which address fuel handling accidents.

Section 3.1.2 Plant Malfunctions

item (12): " Control rod failure (s)." This item refers to " drifting " and
" uncoupled" rods. Stuck, misaligned, and dropped rods are
capable of being simulated.

Exception: Due to the Westinghouse PWR configuration, these are not<

considered as credible events and are, therefore, not modeled"

or tested on the simulator. The only time rods are uncoupled is

during removal of the upper core internals during station
refueling operations. Refueling is not simulated on the Virgil
C. Summer Simulator.

There are no tasks for initial or requalification training that
require addressing " drifting or uncoupled" rods. Nuclear
Operations Education & Training conducts limited training
sessions for Refueling Senior Reactor Operators; but training
focuses primarily on responsibilities and refueling procedures,
and it is conducted entirely in the classroom.

r'

|
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3.1 Simulator Realtime Test Abstract

This section contains the test abstract of the simulator real time test. Real time
simulation capability is required per Sections 3.1.1 and 3.1.2 of ANSI /ANS 3.5-

1985.,

The simulator real time test was completed satisfactorily during initial
certification testing.

,

:

O

-

.

O

.

O
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Revision 0 - tN
Page 1 of 2
2/19/91

VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

IST 11.1, SimulatorReal Time Test

Description of Test:

This test demonstrates the capability of the simulator dynamic models to run in rebl
time per Appendix A of ANSI /ANS 3.51985. The event is initiated at full power
conditions and the simulator performance of time-controlled events is compared to
the real time requirements of the Virgil C, Summer Nuclear Station Surveillance Test
Procedure. Brush recorder traces are taken to record the real time completion of the
monitored events.

Malfunction Description:

Malfunctie,ns EPS SA, " Loss of ESF Bus 1DA Normal Feed Breaker", and RCS 5, "Largei

\ LOCA in Cold Leg", are used for this test. Malfunction EPS 5A causes a blackout on
Bus 1DA and an automatic st rt of Emergency Diesel Generator 1 A. The LOCA,
Malfunction RCS 5, causes a Safetyinjection actuation.

The Blackout and Safety injection will cause the automatic starting of ESF
equipment, controlled by the ESF Load Sequencer.

Test Conditions:
<

The simulator is initialized at the reference 100% power condition and the event is
started. The simulation is stopped after all ESF equipment has been started and the
starting times recorded.

Date of Test:

March 1.1991
.

Baseline Data References:

1. Virgil C. Summer Nuclear Station Surveillance Test Procedure STP-125.010
IntegratedSafeguards Test Train A.

_ -



- _______ _ ..
.

'
_ _

IST 11.1
Revision 0
Page 2 of 2
2/19/91

Test Results:

The test was completed satisfactorily with some minor procedural problems which
did not affect the results.

Corrective Actions:(if necessary)

( None.

Comments:

None.

O
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3.2 Steady State arid Normal Operations Tests AbstractsO This section contains the test abstracts of the steady state and normal
operations tests. The capability to simulate steady state and normal
operations, including operator conducted surveillance testing safety related
equipment or systems,is required per Section 3.1.1 of ANSI /ANS 3.51985.

The steady state and normal operations tests were completed satisfactorily
during initial certification testing.

.

O

O
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IST 2.1
Revision 0
Page 1 of 2
5/15/90 '

VIRGIL C. SUMMER SIMULATOR

! CERTIFICATION TEST ABSTRACT

,

Procedure Title:

Normal Operations Test IST-2.1, Power Reduction To 7596 Power.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the ;

simulator per Section 3,1.1 of ANSI /ANS 3.51985. The simulator is taken from a
100% power condition to a 75% power condition using the Virgil C. Summer Nuclear
Station Operating Procedures. In addition,10% step load changes are performed 1

to verify the simulator's control systems response to design basis load changes.

| Malfunction Description:

Not applicable i

i

Test Conditions; o

The simulator is initialized at the reference 100% power condition and the step
swing tests are performed (100% to 90% to 100%). The simulator is then ramped .
down to a final power level of 75% and this condition is saved.

Date of Test:

November 19,1990

Baseline Data References:

General Operating Procedure GOP 4, Powe' Operation.r
Power Operation Test POT 7.3, Load Swing Test At 10096

O ;
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

O

Comments:

None.

A
(J
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- VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT 1

1
'

Procedure Title:

Normal Operations Test IST-2.2, Power Reduction To 50% Power.

1

Description of Test:
|

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. The simulator is taken from 75%
power to 50% power using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

Not applicable

Test Conditions:

The simulator is initialized at the 75% power condition saved from IST 2.1. The
simulator is then ramped down to 50% power and this condition is saved.

Date of Test:

November 19,1990

Baseline Data References:

General Operating Procedure GOP-4, Power Operation.
.

O
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Test Results:

The test was completed satisfactorily with no problems observed.

I
Corrective Actions:(if necessary) |

None.

Comments:

None,

O
!
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VIRGILC. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.3,5096 Power To 296 Power.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3,1.1 of ANSI /ANS 3.51985. The simulator is taken from 50%
power to 2% power using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

Not applicable

Test Conditions:

The simulator isinitialized at the 50% power condition saved from IST 2.2. The
simulator is then ramped down to 2% power and this condition is saved.

Date of Test:

November 20,1990

Baseline Data References:-

General Operating Procedure GOP 4, Power Operation;

__
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i
1

1
.

1

j Test Results:
t

j The test was completed satisfactorily with no problems noted.
2

i

!
4

1

I
:

i

Corrective Actions:(if necessary)

! None.
J
>

J

| Comments:
,

None.
!
i

.

f

i

i

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.4,2% Power To Hot Standby.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSl/ANS 3.51985. The simulator is taken from 2%
power to Hot Standby conditions using the Virgil C. Summer Nuclear Station
Operating Procedures.

Malfunction Description:1

; Not applicable

n

Test Conditions:

The simulator is initialized at the 2% power condition saved from IST 2.3 The
simulator then has the reactor shutdown and Hot Standby conditions established.
The condition is saved for future Normal Operations testing.

Date of Test:

November 20,1990

Baseline Data References:

General Operating Procedure GOP-5, Reactor Shutdown From Startup To Hot
Standby (Mode 2 To Mode 3).

. . . . . - -
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)

None.

O

i @mments:
!

None.

i

i

.

|

1
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.5, Hot Standby To Hot Shutdown.

Description of Test: ;
This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. The simulator is cooled down from
the Hot Standby condition to the Hot Shutdown condition using the Virgil C.
Summer Nuclear Station Operating Procedures.

Malfunction Description:
.

Not applicable

Test Conditions:

The simulator is initialized in the Hot Standby condition saved from 157 2.4. A
cooldown is then initiated to the Hot Shutdown condition, and this condition is
saved.

o

Date of Test:

November 21,1990

Baseline Data References:
t

General Operating Procedure GOP 6, Plant Shutdown From Hot Standby To Hot ~
Shutdown (Mode 3 To Mode 4).

O
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Test Results:

The test was completed satisfactorily with no problem $ noted.

,

Corrective Actions:(if necessary)

None.

C_omments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICAh0N TEST ABSTRACT

Procedure Title:

Normal Operations Test IST-2.6, Shutdown And Cooldown To Cold Shutdown

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSl/ANS 3.51985. The simulator is cooled down to
the Cold S autdown condition using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

\ Not applicable

Test Conditions:

The simulator is initialized in the Hot Shutdown condition saved from lST 2.5. A
cooldown and depressurization to the Cold Shutdown condition is accomplished,
and this condition is saved.

Date of Test:

December 1,1990

Baseline Data References:

General Operating Procedure GOP 7, Plant Shutdown And Cooldown From Hot
.

Shutdown To Cold Shutdown (Mode 4 To Mode 5).
'

#'tt

\/
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:

Test Results: |

The test was completed satisfactorily, but a minor problem of slow RCS dilution was
.

observed. !

!

l

Corrective Actions:(if necessary)

i Trouble Report #365 was written on the dilution problem. The problem was
corrected and tested satisfactorily on December 8,1990.

Comments:

Nonc.

|

|

i

i

i

|
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.7, Cold Shutdown To Hot Shutdown

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. A heatup to the Hot Shutdown
condition is simulated using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

Not applicable

Test Conditions:

The simulator is initialized in the Cold Shutdown condition saved from IST 2.6. A
plant heatup is then conducted up to the Hot Shutdown condition and this condition
is saved.

Date of Test:

December 19,1990

Baseline Data References:

General Operating Procedure GOP 1, Plant Startup And Heatup From Cold
Shutdown To Hot Shutdown (Mode 5 To Mode 4)

O
V
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Test Results:

The test was completed satisfactorily with two minor problems observed: The
pressurizer steam space temperature indication was discovered to be incorrect, and a
steam flow transient was observed whtn first opening the main steam isolation
valve bypass valve.

Corrective Actions:(if necessary)

1. Trouble Report #357 was written to correct pressurizer steam space temperature.
The problem was corrected and tested satisf actorily on January 3,1991.

2. Trouble Report #394 was written on the steam flow transient. The problem was
corrected and tested satisfactorily on January 5,1991.

Comments:

None.

O



- -

IST 2.8O Revision 0
Page 1 of 2
S/1 S/90

VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.8, Hot Shutdown To Hot Standby.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. A plant heatup from Hot,

Shutdc'wn to Hot Standby conditions is performed using the Virgil C. Summer
Nuclear Station Operating Procedures.

Malfunction Description:

Not applicable

Test Conditions:

The simulator is initialized in the Hot Shutdown condition saved from IST 2.7,
A heatup to Hot Standby conditions is conducted and this condition is saved.

Date of Test:

December 20,1991

Baseline Data' References:

General Operating Procedure GOP 2, Plant Heatup from Hot Shutdown To Hot
Standby (Mode 4 To Mode 3).

O

|
,
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Test Results:

The test was completed satisfactorily with two minor problems noted. The AHR
system cooldown after isolation was observed to be wrong and a problem w;th the
functioning of the Steam Generator Power Operated Relief Valve con %iars was
noted.

Corre.ctive Actions:(if necessary)

1. TIouble Report #397 was written on the controllers. The problem was corrected
and tested satisfactorily on January 5,1991.

2. Trouble Report #398 was written to correct the RHR cooldown. The problem was
corrected and tested satisfactorily on February 13,1991.

Comments:

None.

|

|

O
|

|

r

3 . -,e _ .- p--r-9 -- 7- Ih ^8 a''rp-- r^7f F *'V 4"'T9 " '* T#'M''"NY #'7"''Y- "#'^YT' 'E ' ' ' ' ' '



.-.
_ _ - . - .. _- . .-_

*

-
.

IST 2.9Oi Revision 0
Page 1 of 2
S/15/90

VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test IST 2.9, Hot Standby To 2% Power.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. A reactor startup is performed and
power is raised to 2% using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

Not applicable

Test Conditions:

The simulator is initialized in the Hot Standby condition saved from IST-2.8. A
reactor startup is conducted and power is raised to the 2% power condition. This
condition is saved for future Normal Operations testing.

Date of Test:

January 11,1991

Baseline Data References:

General Oparating Procedure GOP 3, Reactor Startup From Hot Standby To Startup
(Mode 3 To Mode 2).

. _
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:

Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None,

O

Comments:

None.

5

O,

;

l
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Normal Operations Test 6T 2.10,2% Power To 10096 Power.

Description of Test:

This test demonstrates the ability to conduct normal plant evolutions on the
simulator per Section 3.1.1 of ANSI /ANS 3.51985. Power escalation from 2% power
to 100% power is performed using the Virgil C. Summer Nuclear Station Operating
Procedures.

Malfunction Description:

Not applicablei

!

Test Conditions:!

The simulator is mitialized in the 2'6 power condition saved from IST 2.9. A plant
startup and power escalation to 100% power is conducted. This condition is saved
for subsequent Normal Operations testing.

Date of Test:

December 21,1990.

Baseline Data References:

General Op eraJng Procedure GOP 4, Power Operation (Mode 1).

1

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

|o
;

i

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT
T

Procedure Title:

: Normal Operations Test (ST 2.11, Recovery To Rated Power After Reactor Trip

Description of Test:
.

This test demonstrates the ability to conduct normal plant evolutions on the -

simulator per Section 3.1.1 of ANSI /ANS 3.51985. A recovery to rated power after
reactor trip is performed using the Virgil C. Summer Nuclear Station Operating
Procedures, in addition, operation at less enan full reactor coolant flow is also
demonstrated. The safety analysis test of "Startup of an inactive Reactor Coolant,

Pump" is also performed in this test procedure.'

.

i Malfunction Descriptioni
;

Not applicable

Test Conditions:

The simulator is initialized in the 'l00% power condition and the reactor is tr!pped.
The reactor is restarted and power raised to 35% where the E RCP is tripped to
der ionstrate operation at less than rated flow. The "Startup of an inactive Reactor '

Coolant Pump" test is then performed. The simulator is re initialized to the 35% -
power condition with all RCPs running and power is raised to 100% the final-
condition.

-

4

Date of Test-
1

- December 26,1990

Baseline Data References

1. Virgil C. Summer Nuclear Station General Operating Procedures.

2. Virgil C. Summer Nuclear Station Emergency Operating Proceduret. ,

3. Virgil C. Summer Nuclear Statiori Final Safety Analysis Report, Chapter 15.

_ - - - - - - - . - _
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T,est Results:

The test was cornpleted satisf actorily with the exception of a poor quality brush
recorder trace on the "startup of inactive loo.o" portion of the test.

.

l
| Corrective Actions!(if necessary)
i

| The "startup of inactive loop" portion of the test was performed again on Dece,nber
28,1990 and a satisfactcry brush recorder trace obtained

|

Comments:

None.

O
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VIRGIL C. SUMMER SIM'JLATOR

CERTIFICATION TF.ST ABSTRACT

P,r g tdurc Title:

Study State Performance Test (ST-4.1,100 Perts.h Power Heat Balance and Stability
Test.

Description of Test:

Hs test performs the 100% power heat balance test per / opendix B of ANSI /ANS
3 5 1985. A comparison of critical and non critical param(%it to the plant values is '

nmdes 'ind a set of Technical Specification log readings is taHn The heat balance is
alcult1 d using the Virgil C. Summer Nuclear Station hWeh,'t its Test Procedure.
Jess bd inces are calculated for the pressurizer, the seam gunstators, and the
condena to deaerator. The simulator stability at tu0% powd %!s: verified.

Malfuntdon Description:

Not applicable.

T_ef,t Conditions:

> 'is test. is conducted at 10M6 power.

Date or "eg:

January 20, . 41

Baseline Data Refo uces

1. Virgil C. Summer luclear Station Plant Computer Print Value Review Printout.

2. STP 102.002, NISe rwer Range Heat Balences Surveillance Test Procedure.

3. SpewiIn uction il 87 03, Operating te gs.o

- _ _ . _ _ -- . . - - - - _



._-_ _ .

.

.
- -

|ST-4.1
Revision 0
Page 2 of 2
6/13/90

Test Results:

The test was completed satisfactorily with some minor procedural problems which
did not affect the results.

,

I

| Corrective Actions:(if necessary)

A procedure change was initiated to resolve these problems.

,

Commpnts:

None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Steady State Performance Test IST-4.2, 75 Percent Power Heat Balance and Stability
Test.

Description of Test:

This test performs the 75% power heat balance test per Appendix B of ANSI /ANS 3.5-
198S. A comparison of critical and non critical parameters to the plant values is
made, and a set of Technical Specification log readings is taken. The heat balanca is
calculated using the Virgil C. Summer Nuclear Station Surveillance Test Procedure.
Mass balances are calculated for the pressurizer, the steam generators, and the
condensate deaerator. The simulator stability at 75% power is also verified.

Malfunction Description:

Not applicable.

Test Conditions:

This test is conducted at 75% power.

Date of Test:

December 27,1990

Baseline Data References:
h

1. Virgil C. Summer Nuclear Station Plant Computer Print Value Review Printout. <

2. STP 102.002, NIS Power Range Heat Balances Surveillance Test Procedure.

3. SpnialInstruction 51-87-03, Operating Logs.

O
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Test Results:

The test was completed satisfactorily with some minor procedural problems which
did not affect the results.

Corrective Actions:(if necessary)

A procedure change was initiated to resolve these problems.

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Steady State Performance Test |ST-4.3, 50 Percent Power Heat Balance and Stability
Test.

Description of Test:

This test performs the 50% power heat balance test per Appendix B of ANSl/ANS 3.5-
1985. A comparison of critical and non critical parameters to the plant values is
made, and a set of Technical Specification log readings is taken. The heat balance is
calculated using the Virgil C. Summer Nuclear Station Surveillance Test Procedure.
Mass balances are calculated for the pressurizer, the steam generators, and the
condensate deaeraur. The simulator stability at 50% poweris also verified.

Malfiinction Description: -

Not applicable.

Test Conditions:

This test is conducted at 50% power.

Date of Test:

December 27,1990

Baseline Datt References:

1. Virgil C. Summer Nuclear Station Plant Computer Print Value Review Printout.

2. STP-102.002, NIS Power Range Heat Balances Surveillance Test Procedure.

3. Specia Instruction 5187-03, Operating logs.

O

,
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Test Results:

The test was completed satisfactorily with some minor procedural problems which
did not affect the results.

Corrective Actions:(if necessary)

A procedura change was initiated to resolve these problems.

Comments:

None.

f~)
'% )
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VIRGIL C, SUMMER SIMULA fOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.1.1, Source Range Operability Test STP 102.001.

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 of ANSI /ANS 3.S 198S. This test verifies the operability of
theSource Range Nuclear instrumentation channels using the Virgil C. Summer
Nuclear Station Surveillance Test Procedure.

O Malfunction Description:

Not applicable,

i

Test Conditions:

This test is conducted at Hot Standby conditions.
,

Date of Test:

January 10,1991

Baseline Data References:|

|

| 1. STP-102.001, Source Range Operability Test

O
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Test Results:

The test was completed satisfactorily wit:1 no problems noted.

Corrective Action (if necessary):

None.

O
:

Comments:

None.
|

|
|

.
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Vlf.GIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test |ST 8.1.2, NuclearInstrumentation System (NIS) Power Range Hea t
Balance.

Description of Test:

.This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 ANSI /ANS 3.51985. This test performs a calibration of the
Nuclear Instrumentation System (NIS) power range channels by calculating a heat
balance. The test is performed using the Virgil C. Summer Nuclear Station
Surveillance Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power condition.

Date of Test:

December 21,1990

Baseline Data References:

1. STP-102.002, NIS Power Range Heat Balance.

%

O
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions (if necessary):

None.

O

Comments:

None.

..

S
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.1.3, Intermediate Range Operability Test.

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 ANSl/ANS 3.51985. This test verifies the operability of
the intermediate Range Nuclear Instrumentation channels using the Virgil C.
Summer Nuclear Station Surveillance Test Procedure.

Malfunction Description:

Not , :able.

Test . iitions:

The tes. , conducted at Hot Standby conditions.

Date of Test:

January 6,1991

Baseline Data References:

1. STP 102.003, Intermediate Range Operability Test.

(O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

None.

O

Comments:

None.

,

1
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VIRGIL C. SUMMER SIMULATOR
,

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.2.1, CVCS Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.5-1985. This test verifies the operability of-
CVCS valves using the Virgil C. Summer Nt..: lear Station Surveillance Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

- The test is conducted at the reference 100% power conditions.
,

Date of Test:

January 5,1991

Baseline Data References:

1. STP-105.002, CVCS Valve Operability Test.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

None.

O

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.2.2, Safetyinjection Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test verifies the o aerability of
safety injection valves using the Virgil C. Summer Nu. clear Station Survei lance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

This test is conducted at the reference 100% power condition.

Date of Test:

January 7,1991

Baseline Data References:

1. STP-10S.003, SafetyInjection Valve Operability Test.

O
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

None.

O

Comments:

None.

O

,
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test |ST 8.2.4, RHR System Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test verifies the operability of -
the

~

'

RHR System valves using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power conditions.

Date of Test:

- January 5,1991

Baseline Data References:

'1. STP-105.005, RHR System Valve Operability Test.

'

a

_ _-



_ _ _ _ _ _ _ _ _ _ _ _ - - -

~

-

15T-8.2.4~

Revision 0
Page 2 of 2
5/31/90

Test Results:

The test was completed satisfactorily with no problems noted,
a

Corrective Actions (if necessary):

None.

-u)

Comments:,

None.

7

0

. -



-_
.. .

,

,

. ..
_ _

O IST 8.3.1
Revision 0
Page 1 of 2
S/31/90

VIRGILC SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST-8.3.1, Movable Rod Insertion Test.
.

Description of Test:

This, test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test establishes the operability
of the control rods using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure,

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power conditions.
'

Date of Test:

January 9,1991

Baseline Data References:

1. STP 106.001, Rod Insertion Test.

.

.

O

. ,
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessaryl:

None.

O
,

Comments:

None.

.

U
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Su rveillance Test IST-8.4.1, Quadrant Power Tilt Ra tio.

Description of Test:
,

This test performs operator conducted surveillance testing of safety related-<

equipment per Section 3.1 of ANSI /ANS 3.5-1985. This test calculates the quadrant
power tilt ratio using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power conditions.

Date of Test:

January 10,1991

Baseline Data References:

1. STP 108.001, Quadrant Power Tilt Ratio.

.

O.
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

None.

O

Comments:

None.

4

0
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT <

Procedure Title:

Surveillance Test |ST-8.S.1, RB Spray System Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
RB Spray System valves using the Virgil C. Summer Nuclear Station Surveillance
Test Procedure.

Malfunction Dmrlotion:

Not applicable.
_

Test Conditions:

This test is conducted at the reference 100% power condition,

late of Test:

January 5,1991

Baseline Data References:

1. STP 102.003, RB Spray System Valve Operability Test.

.

O:
,

|
|
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Test Results:

The test was completed satisfactorily with no problemt noted.

Corrective Action (if necessary):

None.

O

Comments:

None.

O

_
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST-8.6.1, Operational Leakage to RCP Seals

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test verifies that the
operational leakage to RCP seals is within limits using the Virgil C. Summer Nuclear
Station Surveillance Test Procedure.

-

Malfunction Description:

Not applicable.

Test Conditions:

This test is conducted at the reference 100% power condition.

Date of Test:

- January _10,1991

Baseline Data References:

1. STP 114.001, Operational Leakage to RCP Seals

.

O
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

None.

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION YEST ABSTRACT

Procedure Title:

Surveillance Test IST-8,6.2, Operational Leak Test

Description of Test:

This test performs operator conducted surveillance testing of safetyrelated
equipment per Section 3.1 of AN51/ANS 3.51985. This test verifies that the
operational leakage from the RCS is within limits using the Virgil C. Summer Nuclear
Station Surveillance Test Procedure.

Malfunction Description:.

Not applicable.

Test Conditions:-

This test is conducted at the reference 100% power condition.

Date of Test:

January 10,1991

! -- Baseline Data References:
l

1. STP-114.002, Operational Leak Test

O
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1
Test Results:

g
The test was completed satisfactorily with no problems noted.'

1

i

Corrective Action (if necessary.):

None.

O
Comments: )

None.

,,
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VIRSILC. SUMMER SIMULATOR
a

CERTIFICATION TEST ABSTRACT

x
Procedure Title:

q

SurveiHa nce Test IST-8.7.1, Reactor Bunu 'ng Coolkng Unit Fenctioest iost. 1

- Description of Test:

This te t performs operator conducted surveillance testing of safety related
equipment aer Section 3.1 of ANS!/ANS 3.5-1985. This test verifies the operability of
the reactor auilding cooiing units using the Virgia C. Se:ntr.er Nuc!aar Station
Surveillahce Test Procedon. <

{
Malfunction Description:

Not applicable.

Test Conditions:-

This test is cortdus ted at t.he reference 190% power condition,
s

Date of Tett:.

'
lanuary 9, 3991

Baseline Data Referencer: -

1( 1. STP 116.001, R2 actor Building Cooling Unit Functional Test.
'

,
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Test Results:
,

The test was completed satisfactorily with no problems noted,

i

Corrective Action (if necessary):

None.

tO

:
Comments:

None.

|

|
|

i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title: !

Surveillance Test IST 8.8.1, lodine RemovaI5ystem Test.

Description of Test:

This test performs o aerator conducted surveillance testing of safety related
equipment per Sect on 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
the lodine Removal System using the Virgil C Summer Nuclear Station Surveillance
Test Procedure.

,

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power condition.

G

Date of Test:

January 9, i09 i

Baseline Data References:

1. STP-117.001, lodine RemovalSystem Test.

.

.
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T_est Results:

The test was completed satisintorily with no oroblems observed.

Corrective Action (if necessary):

; None.

O

Commenti:

None.

;

i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.9.1, Main Steam Valv.~ Opr:rability Test.

Description of Test:

This test performs operator conducted surveillence testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
the mein steam valves using the Virgil C. Summer Nuc.' ear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions: :

The test is conducted at the reference 100% power r.ondition.

Date of Test:

January 5,1991

Baseline Data References:

1. STP 121.002, Main Steam Valve Operability Test.

O
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Test Resub:

The test was completed satisfactorily with no problems noted.

Corrective Action (if necessary):

None.

O

Comments:
|

| None.

|

|
|
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test |5T 8.10.1, Train A Service Water Systern Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
Train A se. .-'ce water valves using the Virgil C. Summer Nuclear Station Surveillance
Test Procedure.

Malfunction Description:

f Not applicable.

Test Conditions:

The test is performed at the reference 100% power condition.

Date of Test:

January 9,1991

Baseline Data References:

1. STP 123.003 A, Train A Service Water System Valve Operability Test.

O
V
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

None.

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure T,itle:

Surveillance Test IST-8.10.2, Train B Service Water System Valve Oper 'bility Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
Train B service water valves using the Virgil C. Summer Nuclear Station Surveillance
Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is conduded at the reference 100% power condition.

Date of Test:

January 9,1991

Baseline Data References:

1. STP 123.003B, Train B Scrvice Water System Valve Operability Test.

O
-V
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Test Results:

The test was completed satisfactorily with no problems noted,

Corrective Action (if necessary):

None.

O
! Comments:

| None.
1

O
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VIRGIL C. SUMMER SIMULATOR
:

CERTIFICATION TEST A8STRACT

>

- Procedure Title: i

; Surveillance Test IST 8.11.1, ControlRoom Emergency Air Cleanup System
Operability Test.

:

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 of ANSI /MJ3 3.51985. This test verifies the operability of
the Control Room Emergency Air Cleanup system using the Virgil C. Summer Nuclear
Station Surveillance Test Procedure.

O
Malfunction Description:

Not applicable.

i

Test Conditions:

- s his test is conducted at at the reference 100% power condition.

|

Date of Test:

January 8,1991

Baseline Data References:

1. STP 124.001, ControlRoom Emergency Air Cleanup System Operability Test.' ;

,

O
-

..

F-"M'" T' F +7"* T Ey' ? 47 y 4'g* TN==u-N f g ge*@M"g'*TNTyg - e p e . ? eg-se -> u ; y'y e-T c DM*' men-pey E' eqyyy +-'"egga ev$tWy94w grg y g a D-f eyye,,gi'gh v ir -S We-w--g dy p yv ier * up,-y".a, g w y- 9 sy-e yyi wt--r



- _ . - _ . . . . - - - . . . - . - - - . - . . . . - - . - . - . = . _ ._- - .- - .- .

.

- -

,

IST 8.11.1
Revision 0
Page 2 of 2
6/4/90

|

|

Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Action (if tiecessary):

None.

O,

Comments:

None.
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VIRGIL C. SUMM ER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST 8.12.1, Diesel Generator Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test verifies the operability of
the diesel generator using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is cor. ducted at the reference 10086 power conditions.

Date of Test:

January 9,1991

Baseline Data References:

1. STP 125.002, Diesel Generator Operability Test.

-
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

; None.
1
'

O
|

Comments:

None.
|
|

.

O
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! VIRGIL C. SUMMER SIMULATOR
,

CERTIFICATION TEST ABSTRACT

|

Procedure Title:

Surveillance Test 15T 8.13.1, Pressurizer Block Valve Operability Test

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test verifies the operability of
the 3ressurizer power operated relief valve block valves using the Virgil C. Summer
Nuc car Station Surveillance Test Procedure.

;

Malfunction Description: *

1

Not applicable.

Test Conditions:

; This test is conducted at at the reference 100% power condition.

Djte of Test:

January 7,1991

Baseline Data References:

1. STP 127.00 I, Pressurizer Block Valve Operability Test'

'

O:

__-. _ .- - - - - - _.
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;
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Test Resuj,ts:t

The test was completed satisf actorily with no problems noted.

Corrective Action (if necessary):

None.

i O
,

|

!

Comment _s:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST-8.14.1, Axial flux Difference Calculation.

Description of Test:

This test performs operator conducted surveillance testing on safety related
equipment per Section 3.1 of ANSI /ANS 3.51985. This test calcualtes the axial flux
difference using the Virgil C. Summer Nuclear Station Surveillance Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

This test is conducted at the reference 10004 power condition.

Date of Test:

January 10,1991

Baseline Data References:

1. STP 133.001, Axial Flux Difference Calculation.
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

None.
O'

1 O

Comments:
l

None.

l

.. _ . . . - .. - --. . . ..
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! VIRGIL C. SUMMER SIMULATOR
'

CERTIFICATION TEST ABSTRACT

Procedure Title: >

Surveillance Test IST 8.15.1, Shutdown Margin Verification.

Description of Test:

This test performs o aerator conducted surveillance testing of safety related
equipment per Sect on 3.1 of ANSI /ANS 3.51985. This test verifies the shutdown
margin is greater than the Technicalspecification requirement using the Virgil C.
Summer Nuclear Station Surveillance Test Procedure.;

Malfunction Description:

Not applicable.

Test Conditlans:
'

The test is conducted at the reference 100% power conditions.

Date of Test:

January 9,1991

:

Baseline Data References:

1. STP 134.001, Shutdown Margin Verification.
?

.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

None.

O

Comments:

None.

.

--

-
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title

Surveillance Test IST-8.16.1, Steam Generator Blowdown Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of AN51/ANS 3.51985.- This test verifies the operability of
the steam generator blowdown valves using the Virgil C. Summer Nuclear Station
Surveillance Test Procedure.

Melfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power conditions.

Date of Test:

January 7,1991
,

l

Baseline Data References:

1. STP.136.001, Steam Generator Blowdown Valve Operability Test.

4

O
:
I

_ _ - - -
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Test Results:

The initial test was unsatisfactory uncovering a problem with the opening times of
PVG 503A,503B, and 503C.

Corrective Actions (if nerossary):

Simulator Discrepancy Report 91002 was written to correct the opening stroke times
of PVG 503A,503B, and 503C. The test was completed satisfactorily on January 17,
1991.

IO

Comments:
None.

O

_- - - . .
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test IST-8.17.1, Radiation Monitor Monthly Source Check.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of ANSt/ANS 3.51985. The test verifies the operability of
the atmospheric and liquid radiation monitors using the Virgil C. Summer Nuclear
Station Surveillance Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is performed at the reference 100% power condition.

l

D_ ate of Test:

January 10,1991

|
| Baseline Data References:

1. STP 137.002, Radiation Monitor Mor.thly Source Check.

_ _ - - . _. .
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Test Results:

The test was completed satisfactorily with no problems observed.

! Corrective Action (if necessary):

None.

O

Comments:

None.

1

.

O

1
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Survei||ance Test |ST 8.18.1, Post Accident Hydrogen Removal Valve Operability Test

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of AN51/ANS 3.51985. The test verifies the operability of
post accident hydrogen removal valves using the Virgil C. Summer Nuclear Station
Surveillance Test Procedure.

'

Malfunction Description:

Not applicable,..

Test Conditions:

The test is performed at the reference 100% power condition.

.

Date of Test:

January 7,1991

Baseline Data Referency:

1. STP 138.001, Post Accident Hydrogen Removal Valve Operability Test

0;
'

,

!
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,

Test Results:

A problem with valve stroke times was discovered during the initial test.

Corrective Action (if necessary):

Simulator Discrepancy Report 91001 was written to correct valve stroke times. Af ter
(,orrection, the test was completed satisf actorily on January 17,1991.

O
|

!

Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure TQle:

Surveillance Test IST 8.19.1, RB And AB Nuclear Drains Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing af .afety related
equipment per Section 3.1 of ANSI /ANS 3.51985. The test verifles the operability of
the nuclear drain valves using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is performed at the reference 100% poc/e .coditioh.

Date of Test:

January 8,1991

Baseline Data References:
,

1. STP 140.001, RB And AB Nuclear Drains Valve Operability Test.

O

-- - A
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Test Results:

The test was completed satisfactorily with no problems observed.

.

Corrective Action (if necessary):

None.

O

Comments:

None.

O

_ _-
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VIRGIL C. SUMMER SIMULATOR
'

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillancc Test \ST 8.20.1, Reactor Coolant System Valve Operability Test.
.

Description of Test:

This test performs operator conducted survelliance testing of safety related :

equipment per section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
Reactor Coolant Systam valves using the Virgil C. Summer Nuclear Static.)
Surveillance Test Procedure. '

Malfunction Description:

Not applicable.

Test Condition _s:

The test is performed at the reference 100% power condition.

Date of Test:
:

January 9,1991
1

l

Baseline Data References:

| 1. STP 142.001, Reactor Coolant System Valve Operabinty Test.
|

|
|

.

I

I

|
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Test Results:

The test was completed satisfactorily with no problems noted.

a
Corrective Actioquf necessary):e

None.

O

Comments:

> None.

r

i

O
-

|
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VIRGIL C. SUMMER SIMULATOR
_,

CERTIFICATION TEST ABSTRACT

Procedure Title:

Surveillance Test (ST 8.21.1, Turbine Trip Actuating Device Operational Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related,

equipment per section 3.1 of ANSI /ANS 3.51985. The test verifies the operation of
the turbine trip actuating devices using the Virgil C. Summer Nuclear Station
Surveillance Test Procedure.

Malfunction Description:

Not applicable.

Test conditions:

The test is conducted at Hot Standby condition.

Date of Test:

. January 10,1991

Baseline Data References: '

1. STP 142.005, Turbine Trip Actuating Devuce Operational Test.

O

-
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1

Test Results:,

The test was comoleted satisfactorily with no problems noted.

,

Corrective Action (if necessary):
d

None..

O
.

.

! Comments:
;

None.

i

O |
|

| I
| \
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:'

Survei11ance Test IST 8.22.1, Nuclear Sampling Valve Operability Test. !

D_e_scription of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of ANSI /ANS 3.S 1985. The test verifies the operability of:
nuclear sampling valves using the Virg'! C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:
,

Not applicable.O
Test Conditions:

The test is conducted at the reference 100% power condition.

Date of Test:

January 9,1991

' Baseline Data References:

1. STP 144.001, Nuclear Sampling Valve Operability Test.

O

.. - -
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Action (if necessary):

None.

O

Comments:

None.

|

>

,
.

.
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VIF 6' . C. SUMMER SIMULATOR-

CERTIFICATION TEST ABSTRACT

,

Procedure Title:

Survei||ance Test IST S.23.1, Waste Processing Valve' Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of _
waste processing valves using the Virgil C. Summer Nuclear Station Surveillance Test
Procec ure.

Malfunction Description:

Not applicable.

'est Conditions:

The test is conducted at the reference 100% power conclition.

Date of Test:

January 9,1991

Basehne Data References:

1. STP 145.001, Waste Processing Valve Operability Test.

O
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

^ ane.

O

Comments:

^'one,

v
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure fitle:

SuMillance Test IST 8.24.1, Reactor Makeup Water Valve Operability Test.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of ANSI /ANS 3.51985. The test verifies the operability of
reactor makeup water valves using the Virgil C. Summer Nuclear Station Surveillance
Test Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is conducted at the reference 100% power condition.

Date of Test:

January 9,1991

Baseline Data References:

1. STP 146.003,_ Reactor Makeup Water Valve Operability Test

.

I

O
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Action (if necessary):

' None.

O

Comments:

None.

O(v
J
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

SurveilIance Test |ST-8.25.1, Feedwater Valve Operability Test.

.

Description of Test:

This test performs operator conducted surveillance testing of safety related
equipment per section 3.1 of ANSI /ANS 3,51985. The test verifies the operability of -
feedwater valves using the Virgil C. Summer Nuclear Station Surveillance Test
Procedure.

Malfunction Description:

Not applicable.

Test Conditions:

The test is performed at the reference 100% power condition.

Date of Test:

' January 9,1991

Baseline Data References:

* 1. STP 148.001, Feedwater Valve Operability Test.
.
.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Action (if necessary):

None.

O

| Comments:

None.

1

!

|

|
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3.3 Transient Test Abstracts

This section contains the test abstracts of the transient tests. The simulator's
capability to simulate plant transients is verified by performing a benchrnark
set of transients, specified in Appendix B'of ANSI /ANS 3.51985, and by
performing transients that have occurred at the referenced plant.

The transient tests were completed satisfactorily during initial certification -
testing,

t

..

O

=

&

w

O
27-

_, ...__...a-. _.--_._.._____._..._m .
. _ ,_ , _ .~.. -. ..... . _ .. __. - ..



. - . . _ _ _ . . . . - - - . - . . - . . . - . - - - . - - . - . . _ . - . - . . . - - - _ . ..

*

. .

O IST-7.1
Revision 0
Page 1 of 2
5/25/90

VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST 7.1, Simultaneous Closure Of All3 MSIVs.

Description of Test:

The test demonstrates the capability of the simulator to simulate a simultaneous
closure of all MSIVs per Appendix B of ANSI /ANS 3.51985. This test also performs
the safety analysis transient of a loss of externalload. The ev nt is initiated at fulla

power conditidns ard the simulator response is compared to the expected response.
Brush recorder traces of the simulator response are taken to compare to the accident
analysis curves.

The brush recorder traces ate svaluated under the criteria that the simulator

O parameters change in the sametlirection as the accident a'nalysis and do not violato
physicallaws of nature.

Malfunction Description:

Malfunction PRS 14, " Inadvertent Main Steam isolation",is used for this testc This--

malfunction simulate a failure that cjenerates an inadvertent Train 8 Main Steam
Isolation signal. All the MSIVs close simultaneously.

The plant response will be a rapid decrease in steam flow and main ste'am header
pressure. Generator megawatts will also drop rapidly. RCS temperature and

_

pressure willincrease rapidly. Steam generator (SG) pressure willincrease rapidly
and the SG power operated relief valves and safety valves willlift. Feed flow to the
steam generators will drop as the feed pumps lose motive steam. The reactor will -
trip on low SG level or due to overtemper ature, differential temperature.

Test Conditions:

The simulator is initialized in the 100% power beginning of life condition and the
malfunction activated. The final conditions are in Hot Standby with the reactor
tripped and decay heat removal through the SG power-operated relief valves.

.

O
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Date of Test:

January 19,1991,

Base Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15,

2. Simulator Test Certification Panel.

Test Results:-

The test was aerformed initially with some differences in response from that
specified in t le procedure.

O
I Q

Corrective Actions (if necessary):

The simulator response was evaluated and determined to be correct. A procedure
change was submitted.

|

Comments:

L The Simulator Test Certification Panel reviewed and approved the test results and-
l procedure change.

!

|

|
t

.

_ .- _ _ _ _ _ _ _.



. . . .. ..

-

/~- |ST-7.2
( Revision 0

Page 1 of 2
5/25/90 j

l

VIRGIL C. SUM M ER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST-7.2, Simultaneous Trip Of AII3 RCPs

Description of Test:

This test demonstrates the capability of the simulator to simulate a simultaneous trip
of all reactor coolant pumps per Appendix B of ANSl/ANS 3.51985. The test also
performs the safety analysis transient of a complete loss of forced reactor coolant
flow. The event is initiated at full power conditions and the simulator response
compared to the expected response. Brush recorder traces are taken to compare the
simulator response to the accident analysis curves.

The brush recorder traces are evaluated under the criteria that the simulator
parameters change in the same direction as the accident analysis and do not violate
physicallaws of nature.

Malfunction Description:

Malfunction EPS 4, " Loss of Service Bus" is used for this test. This malfunction
simulates the loss of the 7.2 KV busses which supply the RCPs. The RCPs are tripped
by bus und arfrequency and the reactor is tripped by bus underfrequency or
undervoltage.

The plant response will be a reactor trip and cooldown to Hot Standby conditions.

Test Conditions:

The simulator is initialized in the 100% power beginning of life condition and
the malfunctions activated. The final conditions are in Hot Standby on natural
circulation.

.

Date of Test:

January 19,1991

| Baseline Data References:
,

1. Virgil C. Summer Nuclear Station Fins, Safety Analysis Report, Chapter 15

2. Simulator Test Certification Panel
! (
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Test Results:

The test was comg.eted satisfactorily with no problems noted.

C_orrective Action (if necessary):

None.

Comments:

None,

OV
i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST 7.3, Main Turbine Trip (At Maximum Power Level Which Does
Not Cause Reactor Trip).

Description of Test:
'

The test demonstrates the capability of the simulator to simulate a main turbine -
trip per Appendix B of ANSl/ANS 3.51985. The event is initiated at the niaximum
power level which will not result in a reactor trip. The simulator response is
compared to the expected response. Manual actions are taken to stabilize
conditions at approximately 5% power.

Malfunction Description:

Malfunction TUR 1|"InadvertentTurbine Trip" is used for this test. This malfunction
simulates a failure of the emergency trip valve which causes a turbine trip.

The plant response to this event will be an increase in RCS temperature and pressure
and a decrease in steam flow.' The control rods will rapidly step in and the steam .
dump valves will'open to reduce RCS temperature. Reactor power will decrease to
less than 10%. Manual actions are taken to stabilize power at approximately 5%.

Test Conditions:

The simulator is initialized in the 50% power condition (below P-9) and the :
l malfunction activated.-.The final condition is at approximately 5% power with

control rods in manual.

Date of Test:

January 20,1991

Base Data References:.

-1. Virgil C. Summer Nuclear Station- Abnormal O'perating Procedures.i

I

2. SimulatorTest Certification Panel.

; O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessa.v):

None.

O
Comments:

None.

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

P pcedureTitle:,1

Transient Test IST-7.4,100% LOCA With Loss Of Offsite Power

Description of Test:

The test demonstrates the capability of the simulator to simulate a 100% LOCA with
a loss of offsite power per Ap aendix B of ANS 3.S.-This test also performs the safety
analysis transient of a design aasis LOCA. The event is initiated at full power
conditions, and the simulator response is compared to the expected response.- Brush
recorder traces are taken to compare with the accident analysis curves.

The brush recorder traces are evaluated under the criteria that the simulator
parameters change in the same direction as the accident analysis and do not violate
physicallaws of nature.

Malfunction Description:

A number of different malfunctions are used for this test. Malfunction RCS S,"Large
LOCA in Cold Leg", provides a DBA size break in a selectable RCS loop Malfunction
EPS 3," Loss of Emergency Auxiliary Transformer", causes the loss of the emergency
auxiliary transformer. Malfunction EPS S, " Loss of ESF Buss'', causes a loss of power
to the ESF buses. Malfunction EPS 9," Loss of Unit Auxiliary Transformer", causes a
loss of the unit auxiliary transformer.- Actuation of these malfunctions
simultaneously causes the LOCA with a loss of all offsite power.

The plant response will be a rapid RCS depressurization and partial core uncovery.
Safety injection is actuated and the emergency diesel generators start and pick up
the ESF loads. Reactor building temperature and pressure increase rapidly as well as
radiation levels and sump water levels.

. Test Conditions:

The simulator is initialized in the 100% power End of Life condition ~and the-
malfunctions activated. Manual actions are taken to align the ESF systems in
cold leg recirculation mode, as directed by the Emergency Operating Procedures.
The firial conditions are in cold leg recirculation lineup with core cooling established.

Date of Test:-

January 23,1991

1
:|
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Base Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

3. Simulator Test Certification Panel.

Test Results:

The test was performed successfully with only one minor difference from the
procedure.

e

i

%

Corrective Actions (if necessary):

The difference was evaluated and a procedure change submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST-7.5,10096 Unisolable Main Steamline Break

Description of Test:

The test demonstrates the capability of the simulator to simulate a design basis
unisolable main steamline break per Appendix B of ANSI /ANS 3.51985. The test also
performs the safety analysis transient of the DB A steam line break. The event is
initiated at Hot Standby conditions, the worst case scenerio for this accident; and the
simulator response is compared to the plant response. Brush recorder traces are
taken to compare the simulator response to the accident analysis curves.

The brush recorder traces are evaluated under the criteria that the simulator

O)
parameters change in the same direction as the accident analysis and do not violate

( physicallaws of nature.

Malfunction Description:

Malfunction MSS 3,"Steamline Break inside Containment",is used for this test. The
malfunction allows the selection of any steamline inside containment to experience
a break of up to 12E6 lb/hr ramped in at from 0 to 3600 seconds.

The plant response to a steamline rupture will be an increase in steam flow and

temperature will) increase and safety injection will be actuated. The main steamrapidly decreasinc RCS temperature and pressure. Reactor building pressure and
isolation valves will close, stopping steam flow from the unaffected steam
generators. The affected steam generator will then rapidly blow down.

Test Conditions:

The simulator is initialized at the Hot Standby end of life conditions and a break
of 4F6 lb/hr is initiated on B steamline. Manual actions are taken to isolate the
affected steam generator, per the Emergency Operating Procedures. The final
conditions are with safety injection actuated and the affected steam generator
isolated and empty. .

A
V
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Date of Test:

January 19,1991

Base Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

3. Simulator Test Certification Panel.

Test Results:

The test was performed successfully with some differences from the procedure
observed.

O .

- Corrective Actions (if necessary):

The differences were evaluated as a correct response. and a procedure change
submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and -
procedure change.

,

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT,

;

I

Procedure Title:

i Transient Test IST-7.6, Slow Primary System Depressurization to Saturated
i Conditions =

Description of Test:-

The test demonstrates the capability of the simulator to simulate a slow primary
system depressurization to saturated conditions with the ECCS inhibited per
Appendix B of ANSI /ANS 3.5-1985. The event is initiated at full power conditions,
and the simulator response is compared to the expected response. Brush recorder

'

traces are taken to compare the simulator response to the accident analysis curves.
The brush recorder traces are evaluated under the criteria that the simulator

'

parameters change in the same direction as the accident analysis and do not violate
physicallaws of nature.

Malfunction Description:
7

i Malfunctions PRS 7, " Safety Valve Failure", and PCS S," Safety injection Failure",
.

j are used for this test. Malfunction PRS 7 allows the failure of the B pressurizer safety
valve from 0% to 100% open. Malfunction PCS S allows the selection of either or
both Si trains to fail to actuate or inadvertently actuate. For this test, the SI signals

*

: fail to actuate.
'

.

..
.

The plant response will be a decrease in RCS pressure, a reactor trip, and a failure of
'

Si to actuate. The core subcooling margin will decrease and reactor vessel wide.

range level will decrease. The RCS pressure will stabilize at saturation pressure for
'

the RCS hot leg temperature. The reactor coolant pumps will start cavitating as .
; saturation' conditions in the RCS are approached.

Test Conditions: i
.

The simulator is initialized in the reference 100% power condition.and the -
malfunctions activated. After saturation is reached, safety injection will be-

actuated to demonstrate recovery. The final conditions will be 51 actuated with
pressure, subcooling and vessellevel recovering. .

!
;

:

U
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Date of Test:

January 21,1991

Base Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. Simulator Test Certification Panel.

Test Results:

The test was performed successfully with seme differences from the procedure
observed.

Ov
Corrective Actions (if necessary):

The differences were evaluated and a procedure change submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

r^T
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VIRGIL C. SUMMER SIMULATOR -

| CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST 7.7, ManualReactor Trip

Description of Test:

The test demonstrates the capability of the simulator to simulate a manual reactor
trip. The event is initiated at full pcwer conditions and the simulator response <

compared to the expected response.

Malfunction Description:

No malfunctions are used for this test. The reactor trip is initiated from a main
control board switch,

The plant response will be a turbine trip and rapid cooldown to no load
temperature. Pressurizer pressure and level will decrease with the RCS cooldown.
Feed flow to the steam generators will be isolated and the Emergency Feedwater
System starts. Steam generator levels will decrease to the no-load level,

Test Conditions:

The simulator is initialized at the-100% power beginning of life condition and a
manual reactor trip inserted. Manual actions are taken to stabilize the plant at
hot standby per the Emergency Operating Procedures. The final condition is Hot
Standby witf1 all controls rods inserted.

Date of Test:

January 21,1991

Base Data References:

1. VirgiI C. Summer Nuclear'5tation Emergency Operating Procedures
_

2. Simulator Test Certification Panel

O

,
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary): '

i

None.

Comments:
,

None.

<a

O
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VtMll C. SUV .A ER SIMULATOR

CERTIFtCATidN TEST ABSTRACT
a

Procedure Title:

Transient Test iST 7.8, Simultaneous Trip Of AIIFeedwater Purnps

Description of Test:

The test demonstrates the capability of the cimulator to simulate a simultaneous trip-
of all feedwater pumps aer Appendix 8 of ANSt/ANS 3.5-1985. This test also
performs the safety ana ysis transient of a loss of all feedwater. The event is initiated
at full power conditions and the simulator response compared to the expected
response.

Malfunction Description:
r

Mdfunction FWM-1,"Feedwater Pump Trip",is used for this test. All of the main
- feedwater pumps are tripped by activating all three of the malfunction options.

Malfunction FWM 3C is also used to trip the turbine-driven emergency feedwater.
pump, a condition of the accident analysis;

The plant re- aonse will be a turbine trip caused by the feedwater pumps tripping.
The turbine trip then causes a reactor trip. The emergency feedwater pumps are
started by the feedwater pumps tripping. The plant then will conldt wn and
stabilize at Hot Standby conditions:

Test Conditions:

The simulator is initialized in the 100% power end of life condition : .id the steam
dump system is disabled, a condition of the accident analysis.: The Io'.s of feedwater
is then initiated. The final condition is with the reactor tnpped, at H ot Standby
conditions with decay heat removal through the steam generator sa'ety valves.- ;

Date of Test:

- January 22,1991

.

O <
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Base Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analvsis Report, Chapter 15.

2. Simulator Test Certification Panel.

Test Results;

The test was completed satisfactorily with a few minor differences noted in the
procedure.

Corrective Actions (if necessary):

These discrepancies were evaluated and a procedure change submitted.

I

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

|

|

I
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Transient Test IST 7.9, Trip Of One Reactor Coolant Pump

Description of Test:

This test demonstrates the capability of the simulator to simulate a trip of any single
reactor coolant pump per Appendix B of ANSI /ANS 3.51985. The test also performs
the safety analysis transient of a partialloss of forced reactor coolant flow. The
event is initiated from full power conditions, and the simulator response is compared
to the expected response. Brush recorder traces are taken to compare the simu ator
response to the accident analysis. The brush recorder traces are evaluated under the

: criteria that the simulator parameters change in the same direction as the accident
analysis and do not violate physicallaws of nature.'

Malfunction Descript.o:

Malfunction RCS 3," Reactor Coolant Pump Trip",is used for this test. This
malfunction allows the selection c,, iny of the RCPs to be tripped.

The plant response will be a reactor trip and cooldown to Hot Standby conditions.
Steam flow from the affected steam generator will decrease and the affected loop
temperature will be lower than the operating loops.

Test Conditions:

The simulator is initialized in the 100% beginning of life condition and the A heactor
Coolant Pump is tripped. The final conditions are Hot Standby with the reactor
tripped.

Date of Test:

January 21,1991

Baseline Data References:

| 1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15

| 2. Simulator Test Certification Panel

.
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Test Results:

The test was completed satisfaLorily with some differences from the procedure
observed.

,

Corrective Actions (if necessary):

The differences were evaluated and a procedure change submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test re;ults and
procedure change.

:

|

|
|
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i

CERTlflCATION TEST ABSTRACT ,

P.Locedure Title:.
,

Surveillance Test IST 1.10, Maximum Rate Power Ramp (10096 To 7596 To 10096). -

| Description of Test:

This test demonstrates the capability of the simulator to simulate a maximum rate
power ramp per Appendix 8 of ANSI /ANS 3.51985. The event is initiated at full4

power conditions and the simulator response compered to the expt:ted response.
Brush recorder traces are taken to compare the simulator response to the design
response as shown in the setpoint study.

Malfunction Description:

No malfunctions are used for this ti ,t. Manual actions are only taken to change the'

turbine load set and to withdraw the control rods fully when returning to 100%.

Test Conditions: 1

The initial conditions are at the 100% middle of life condition. The power ramp is-
performed and the final condition is back at 100%.

Date of Test:'

January 22,1991

Baseline Data References:
'

1. Virgil C. Summer Nuclear Station General Operating Procedures.

2. Setpoint Study for Virgil C. Summer Nuclear Station WCAP 9399.
.

3. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

.

Corrective Action (if necessary):

None.

O

Comments:

None.

O

.
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VIRGIL C. SUMMER SIMULATOR
'

CERTIFICATION TEST ABSTRACT

Procedure Title:
4

Plant LER Test IST 10.1, Reactor Trip Following loss OfInverter XIT 5904.

Description of Test:

This test performs a cmparison with a transient that occurred at the Virgil C.
Summer Nuclear Station 3er Appendix A of ANSI /ANS 3.5-1985. The test duplicates a
reactor trip that occurrec due to the failure of instrument Bus inverter #4. The
failure caused the loss of numerous instruments, among them the steam flow, feed
flow, and SG level reference (f_ rom Ni 44) inputs to the Steam Generator Water Level,

Control System. The SG feedwater regulating valves went shut and the reactor
tripped on low SG level approximately one minute after the failure. The SG level trip

O setpoints were set to trip at a higher SG level at the time of this transient (1987) than
they are at present.

Malfunction Description: !

Malfunction EPS 11, " Loss of 120 VAC Instrument Bus",is used for this test. Any of
the eight instrument buses can be selected to fail with this malfunction, instrument
bus 4 is the option selected to duplicated the plant event.

Test Conditions:

The simulator is initialized in the reference 100% power condition and conditions
established for the test. The instrument bus is failed and after approximately 50
seconds manual FW controlis attempted. The post trip review printout is compared
to the plant response for the period of time up to the reactor trip as a different
reactor trip cause will be experienced, Final conditions for this test will be Hot
Standby.

Date of Test:

March 8,1991
.

O

,
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Base Data References:

1. LER 87 0015, Reactor Trip Package.

Test Resultsj

The test was completed satisfactorily with good duplication of the plant pre trip
results.

Corrective Actions (if necessary):

None.

Comments:

None.

.
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VIRGIL C. SUM-MER SIMULATOR

CSRTIFICATION TEST A8STRACT

Procedure Title:

Surveillance T9st IST-10.2, Reactor Trip After loss of Power To ISC Process Control
Cabinet XPN 7008.

Description of Test:

This test performs a comparison to a transient experienced at the Virgil C. Summer
Nuclear Station per A apendix A of ANSI /ANS 3.51985. The test duplicates a reactor
trip event caused by t1e loss of power to l&C Process Cabinet XPN 7008. This cabinet

i
powers the controlloops for SG water level control, feedwater pump speed control,

'

steam dump control, and pressurizer level and pressure controk Control of these
processes was lost and a reactor trip occurred due to low SG level; The test sets up
the same circumstances and verifies the seme loss of control and reactor trip as

O occurred at the plant. A comparison of post trip review printouts from the simulator-
and the plant provides the transient response comparison.

Malfunction Description:

Local operator action (LOA) EPS 176 is used for this test. This LOA allows the
deenergizing of XPN 7008,the process control cabinet that failed.

Test Conditions:

The simulator is initialized in the reference 100% power condition. LOA EPS 176 is
activated to start the transient. After the reactor trip, manual control of the SG

.

power operated relief valves is taken to reduce RCS temperature. Power is restored
to the cabinet at 13 minutes after initiation. The final conditions are at Hot Standby
conditions with all control rods inserted.

Date of Test:

March 6,1991

'

Baseline Data Referems.:,

1. LER 87-0027, Reactor Trip Package.

O
_ _
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Test Results:

The test was completed satisfactorily with no problems observed. A very good
correlation between piant and simulator response was achieved for this event,

i

Corrective Actions:(if necessary)

None.

O
:

Comments:
|

None.

!
i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Plant LER Test IST 10.3, SafetyInjection Actuation On Test Closure Of A MSIV

Description of Test:

The test performs a transient that has been experienced at the Virgil C. Summer
Nuclear Station per Appendix A of ANSI /ANS 3.51985. The transient performed is a
safety injection actuation which occurred due to the inadvertent closing of a Main
Steam isolation Valve (MSIV). The MSIV closed during testing and resulted in a low
steamline pressure Si actuation. This test duplicates the failure that occurred la the
plant and compares the simulator response to the response of the plant. The post-
trip review printout is used for this comparison. '

Malfunction Description:

Malfunction MSS 6," Main Steam isolation Valve Failure", is used for this test. The
malfunction has two options; an inadvertent closure, or a failure to close. An
inadvertent closure with a two second ramp time is used for this test.

The closure of an MSIV at power causes the other two SGs to attempt to deliver the
steam flow lost from the isolated SG. The steam pressure from the connected SGs
drops rapidly and the low steamline pressure $1 signalis actuated.

Test Conditions:

The simulator is initialized in the reference 100% power condition and the failure
is initiated. The manual action of terminating SI, per the Emergency Operating
Procedures,is taken at approximately seven minutes after initiation. The final
conditions are at Hot StaVSy after terminating St.

Date of Test: l

January 23,1991

4
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Base Data References:

1. LER 88-0006, Trip Package

2. Virgil C. Summer Nuclear Station Emergency Operating Procedures.,

Test Results:
,

| The test was completed satisfactorily with no p'roblems noted. Safety injection was
not terminated as called for by the procedure but the period of companson onl
covered the time up to termination. Therefore, the results were not affected. y

Corrective Actions (if necessary):

None,

i

i

Comments:

None.

.

O
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VIRGIL C. SUMMER SIMULATOR

| . ..flFICATION TEST ABSTRACT

Procedure Title:
;

Plant LER Test iST 10.5, Reactor Trip Due To High Positive Power Rate.,

Description of Test:

The test performs a transient, that has been experienced at the Virgil C. Summer
Nuclear Station per Appendix A of ANSl/ANS 3.51985. The transient performed is a
reactor trip caused by a high rate of neutron flux. The event was caused by a
miscalculation of the estimated critical position and the failure of the reactor

; operator to properly monitor the indications of criticality. This event occurred
during core cycle #2. Although certain reactivity parameters changed with
subsequent fuelloads, the event can still be duplicated producing the same -.

, approximate reactor core response. The simulator response will be compared to the .

LER summaries and printouts of the plant response contained in the trip package.
' Malfunction Description:

N/A

Test Conditions:

The simulator is initialized in the Hot Standby Middle ~of Life condition and the RCS
boron concentration is adjusted to achieve an estimated critical position at the .
highest integral rod worth (Bank D at approximately 40 steps). A reactor startup is
conducted and, after the block of the source range hi flux reactor trip, the control
rods are withdrawn continuously until a reactor trip occurs. . The final condition is
Hot Standby with ali _ control rods inserted <

Date of Test:

j February 7,1991

Base Data References:

1. LER 85-0003, Reactor Trip Package. .

O
i

I
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Test Results:

The test was completed satisfactorily with no problems observ..J.

Corrective Actions (if necessary):

None.

: O
I"nmments:

None.

.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Plant LER Test IST 10.6, Safetyinjeu;on Actuation Due To Pressurizer Spray Valve
Failure.

Description of Test:

This test performs a transient, that has been experienced at the Virgi! C. Summer
Nuclear Station, per Appendix A of ANSI /ANS 3.5198S. The transient performed is a
safety injection actuation due to low RCS pressure caused by the falling open of a
pressurizer spray valve. This test duplicates the failure that occurred and the manual
actions taken to mitigate the failure. The post trip review printout of the event willO be compared to the printout of the simulator response.

Malfunction Description:

Malfunction PRS 3," Pressurizer Spray Valve Failure",is used for this test. The'

malfunction allows the selection of either spray valve to fail anywhere from 0% to
100% open.

Test Conditions:

The simulator isinitialized at the reference 100% power condition and then poweris
reduced to 92%. Spray valve PCV 444D is failed to 100% open over S seconds. The
reactor is manually tripped at 1980 PSIG and A Reactor Coolant Pump is manually
tripped at approximately one minute thereafter, Manual actions, per the
Emergency Operating Procedures, are taken to terminate safety injection at
approximately eight minutes after the reactor trip. The final conditions are Hot
Standby with all contro! rods inserted.

Date of Test:

January 31,1991

O
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Baseline Data References:

1. LER 85 0034, Trip Package.

2. Virgii C. Summer Nuclear Station Emergency Operating Procedures.

Test Results:

The test was performed with similar results to the plant event with the exception of
an automatic Reactor Trip from overtemperature AT which occurred at an RCS
Pressure of 2028 PSIG. This response was evaluated to be correct.

'

Corrective Actions (if necessaryh

None,

i
'

Comments:

Changes in the OTAT setpoint since 1985 increase the sensitivity of the OTAT trip.,

| The occurrence of the Reactor Trip at 2028 PStG is a correct response with the present
setpoint. (Ref: Lou Cartin TWR #22768'864),

l

9

' c)

'
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3.4 Malfunction Test Abstracts

This section contains the test abstracts for the malfunction tests. The capability
to simulate malfunctions is required in Section 3.1.2 of ANSI /ANS 3.51985.

All of the malfunction tests were completed satisfactorily except for IST-
6.6.11.1, loss of 720 VACInstrument Bus. This test had some exceptions which

are documented on Trouble Reports 372 and 445. These problems are
scheduled to be corrected in the second quarter of 1991.
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VIRGIL C. SUMMER SIMULATOR

C'RTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.1.1.9, loss Ofinstrument Air.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of
.instrument air per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated from '

full power conditions and the simulator response is compared to the expected
response.

Malfunction Description:

Malfunction AUX-1" Loss of Instrument Air to All Headers",is used for this test. This
malfunction simulates a break in one of the five auxiliary building headers the
reactor building header, the intermediate building header, or the turbine building
header. In addition, a totalloss of instrument air is simulated.

The response to a loss of instrument air depends upon the location selected. A total
loss of instrument air will cause a reactor trip as major air-operated valves go to their
failed positions.

T_eg Conditions: I

The simulator isinitialized at the reference 100% power condition. A totalloss of
instrument air is actuated and the response observed. The final condition will be
with the reactor tripped and all simulated air operated devices in their failed
position.

Date of Test

January 15,1991
.

Baseline Date References

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

O)( 2. SimulatorTest Certification Panel.

l
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Test Results:

The test was completed satisfactorily with one difference from the procedure
observed.

Corrective Actions:(if necessary)

The difference was determined to be a correct response, and a procedure change
was submitted.

O.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and ,

| procedure change.

|
|

!
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

P_rocedure Title: f_

Malfunction Test IST 6.1.4.2, loss of Service Water System.

Description of Test:

This test demonstrates the capability on the simulator to simulate a loss of service
water per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full power
conditions and the effect of a loss of service water is observed on the affected
systems. The emergency diesel generators are operated in the emergency start
condition to verify that they are cooled by the backup supply from the fire service
system.

Malfunction Description:
1

O Malfunction AUX 4, " Service Water Pump Trip",is used for this test. This
malfunction provides the capability of tripping any or all of the service water pumps.

The response to a totalloss of service water will be an increase in component cooling
water system temperature, a trip of the HVAC chiller, and a trip of the emergency.
diesel generator,if it is running in test start condition. The diesel generators will _
receive backup cooling from the fire service system if running in emergency start, if
service water is not restored, the piant will require eventual shutdown due to high
temperature on the RCP motor bearings.

T,_est Conditions:

The simulator is initialized in the reference 100% power condition and all the service
water pumps are tripped.

The test is stopped, still at full power, after the correct responses are verified.

Date of Test:

J6nuary 14,1991

Baseline Data References .

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. Simulator Test Certification Panel.

O
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Tlst Results:

The test was completed satisfactorily although some differences from the procedure
were noted.

Corrective Actions:(if necessary)

The differences were evaluated and a procedure change submitted.

I
'

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
,

procedure change.

I

i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.2.7.2, loss Of Component Cooling Water System.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of the
component cooling system per Section 3.1.2 of ANSI /ANS 3.51985. The event is
initiated at full power conditions and the effect of a loss of component cooling is
observed on the affected sy.tems and components.

Malfunction Description:

Malfunction CCW 7, "CCW Pump Trip",is used for this test. This malfunction
provides the capability of tripping any or all of the comporvnt cooling water pumps.

A loss of component cooling will cause high temperatures in the sup alied systems
and components, with the Chemical and Volume Control System anc the Reactor
Coolant Pumps being the most critical during power operation.

Test Conditions:

The simulator is initialized at the reference 100% power condition and all the CCW
pumps are tripped. The test is terminated after the indications of a loss of
component cooling water have been verified.

Date of Test

January 11,1991

Baseline Date References
.

1. Simulator Test Certification Panel.

O

_ _ _ _ _ _ _ - - _ _ _ _



_ __ _ _ _ .. _ __ _ _ _ . _ _ _. _ _. ___ . . _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _

'

1

O 15T 6.2.7.2
Revision 0
Page 2 of 2
5/15/90

Test Results:

The test was completed satisfactorily with one minor problem noted. One
procedural error was noted due to the change in the TSC Computer System.

Corrective Actions:(if necessary)

Trouble Report #405 waswritten on the failure of the CCBP Discharge Pressure Low
annunciator to alarm. The problem was corrected and tested satisfactorily on
January 14,1991. A procedure change was initiated.

O;

Comments:

The Simulator Test Certification Panel reviewed and approved the procedure
change.

|

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.3.1, Loss Of Condenser Vacuum.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of the
condenser vacuum per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at
full power conditions with the trip of one condenser vacuum pump under conditions
of high condenser air in leakage. Manual actions are taken, per the Abnormo!
Operating Procedures, to start a standby vacuum pump. After the effectiveness of
that action is demonstrated, all condenser vacuum pumps are stopped, and the
simulator response is compared to the expected response.

Malfunction Description:

Malfunction CND 1, " Main Condenser Vacuum Pump Trip ,is used for this test.
The malfunction simulates an oilleak or plugged filter on any of the three main
condenser vacuum pumps.

Under normal conditions, the loss of one condenser vacuum pump will not cause
an immediate problem. For this test, Local Operator Action CND-37 is used to
simulate a high condenser air in leakage rate. Condenser vacuum decreases causing
a decrease in generator load, a turbine trip / reactor trip, and a block of steam dumps
to the condenser.

Test Conditions:

i The simulator is initialized at the reference 100% power conditions, and one of
the main condenser vacuum pumps is selected to trip. After the verifications and
manual actions are performed, the final conditions will be with the plant in Hot

|
Standby.

| Date of Test:

|
January 12,1991 ,

i Baseline Data References
.

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. Simulator Test Certification Panel.
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Test Results:

The test was completed satisfactorily with no problems noted, except for one rninor
procedure error.

Corrective Actions:(if necessary)

A procedure change initiated.

,

O,

Comments:

The Simulator Test Certification Panel reviewed and approved the procedure
change.

4
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malf unction Test 15T-6.3.2.1, Hotwell level Con troller Failure

Description of Test:

This test demonstrates the capability of the simulator to simulate loss of condenser
level control per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at 75%
power conditions and the simulator response compared to the expected response.

Malfunction Description:

Malfunction CND-2, "Hotwell Level Controller Failure",is used for this test. The
malfunction provides the capability of failing either level controller LC 3001 or LC-
3011 to the minimum or maximum level.

LC 3001 controls the normal condenser makeup valve and the condensate reject
valve. LC 3011 controls the emergency condenser makeup valve. Failing one of the
level controllers will not cause a condition leading to an immediate emergency
condition. The condition tested, however, will cause a control action from each of
the level controllers.

Test Conditions:

The simulator is in tialized in the 75% power condition and level controller LC 3001
is failed high. The simulator will stabiliu at the same power level with the
condenser hotwell level lower than the initial level.

Date of Test:

| January 12,1991

Baseline Data References

1. Simulator Test Certification Panel.
.

U
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Test Results:

The test was completed satisfactorily with no problems noted. During the test,it
was noted that one annunciator window had been omitted from the procedure.

Corrective Actions:(if necessary)

A procedure change was initiated.

Comments:

T,he Simulator Test Certification Panel reviewed and appr~<ed the procedure
cnange,

.

!
l
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VIRGlL C. SUMMER SIMULATOR
:i

CERTIFICATION TEST ABSTRACT

.

.

Procedure Title:

j
Malfunction Test IST 6.4.1, Rods Fall To Move.

Description of Tes,t:

This test demonstrates the capability of the simulator to simulate an inability to drive
1 control rods per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full

power conditions, and the inability to drive control rods in all modes is!

; demonstrated. The condition is then cleared, and normal operation of the control
~

rods is established,

j Malfunction Description;
!

! Malfunction CRF-1, " Rods Fail to Move",is used for this test. This malfunction
: simulates a failure in the rod control system logic cabinet which will prevent
j operation of any of the control rods.

| The plant response is the inability to step any of the control rods in any mode or
: direction. The control rods are free to drop upon opening 'he reactor trip breakers.
:

; Test Conditions:

| The simulator is initialized at the reference 100% power con (;ition and the -
i malfunction activated. After the verifications are performed, the malfunction is -
| cleared and the sirnulator final conditions are at approximately 100% power,
t

; Date of Test:
i

| January 11,1991

! Baseline Data References
1.

! 1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

| 2. Simulator Test Certification Panel. .

!
~

!-

i ..=
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Test Results:

The test was completed successfully with no problems observed.

Corrective Actions:(if necessary)
|

l None.

| Comments:

None.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.4.4.1, Dropped Rod.

Description of Test:

This test demonstrates the capability of the simulator to simulate a rod drop per
Section 3.1.2 of ANSI /ANS 3.51985. This test also duplicates a test described in FSAR
Section 15.2.3. The event is initiated at full powc, :onditions and the simulator
response compared to the expected response. The dropped rod is then recovered as
directed by the Abnormal Operating Procedure.

Malfunction Description:

Malfunction CRF 4," Dropped Rod",is used for this test. This malfunction has twop( subsets so that any two of the rods may be selected. The failure simulated can be on
the movable gripper coil or the stationary gripper coil.

A movable gripper coil failure will only be evidenced while the rod is being stepped.
| A stationary gripper coil failure will cause the rod to fall to the fully inserted

position. The plant response will be a decrease in reactor power, a decrease in
I coolant tem aerature, and a decrease in pressurizer pressure and level. A flux tilt may

be seen on tie ex core nuclear instrumentation depending upon the location of the
dropped rod.

Yest Conditions:

The simulator is initialized at the reference 100% power condition and one rod
selected to trip due to a stationary coil failure. After the verification of alarms and
indications, the dropped rod is recovered so the final conditions are back at 100%
power.

Date of Test:

January 23,1991

| Baseline Data References
~

l

1. VirgilC. Summer Nuclear Station Abnormal Operating Procedures.

Q 2. Simulator Test Cortification Panel.
O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

O

Comments:

None.

|

|
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

FSAR Test IST-6. 4.5, Rod Ejection.

Description of Test:

~his test demonstrates the capability of the simulator to simulate the safety analysis
accident of a control rod ejection. The event is initiated at critical conditions and the
simulator response compared to the expected response. Brush recorder traces are
taken to compare the simulator response to the accident analysis curves of this
accident.

An attempt is made to match the accident analysis conditions, but all of the
conservative assumptions used cannot be duplicated. The simulator response is
therefore evaluated under the criteria that the simulator parameters change in the
saine direction as the accident analysis and do not violate physicallaws of nature,

,a
() Malfunction Description:

| Malfunction CRF-5, " Ejected Rod",is used for this test. Any control rod may be
selected for ejection and a leak size from 0 to 2000 gallons per minutes may bei

| selected.

The plant response to an ejected rod durin a reactor startup will be an increase in
neutron flux and startup rate. The RCS leak caused by the rod ejection will cause a
decrease in pressurizer pressure and level and a possible safety injection actuation.

Test Conditions:

The simulator is initialized in the Hct Standby End of Life condition, and a reactor
startup is conducted. With the reactor critical, rod F6 is selected with a 1000 GPM
leak size. The final conditions are with the reactor tripped and safety injection
actuated.

Date of Test:

January 25,1991

Baseline Date References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

A 2. Simulator Te t Certification Panel.
U

-



~

-

O.
IST-6.4.5
Revision 1
Page 2 of 2
01/25/91

Test Results:

Although some differences from the procedure were noted, the test was completed
satisfactorily.

Corrective Actions (if necessary):

The differences were evaluated and a procedure change was initiated.

!
? p
d Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
i procedure change.
l

i
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.4.6.1, Uncontrolled Auto Rod Motion.

Description of Test:

This test demonstrates the capability of the simulator to simulate a failure in an -
automatic control system controlling reactivity per Section 3,1.2 of ANSI /ANS 3.5-
1985. This event is initiated at full power conditions and the simulator response
compared to the expected response. Manual action is taken to stop the transient,
per the Abnormal Operating Procedures.

Malfunction Description:

O Malfunction CRF 6," Uncontrolled Rod Motion",is used for this test; This
malfunction has two options available: uncontrolled auto rod motion and
uncontrolled manual rod motion. Uncontrolled auto rod motion has a selectable

'

rod speed of 8 to 72 steps per minute.
'

The plant response to uncontrolled auto rod motion is th'e continuous stepping of
the control rods when they receive a motion signal. The rods will step at the speed
selected for the malfunction. This action, assuming rods are inserting, will cause
reactor power to decrease,Tavqto decrease, and pressurizer pressure and % vel to
decrease. The manual action o~t placing rods in the Manual Mode, per the Abnormal
Operating Procedures, will stop the transient.

Test Conditions:

The simulator is initialized at the reference 100% power condition and the,

malfunction, set for uncontrolled auto motion at 72 steps per minute,is activated.
After verification of the simulator response, the rods are placed in manual which
terminates the transient at approximately 90% to 100% power.

Date of Test:

January 11,1991 .

O
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Baseline Data References

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. Simulator Te' fication Panel.
'

.

Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

Comments:

None.

.
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VIRGilC, SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT x

Procedure Title:

FSAR Test \ST 6.4.6.2, Uncontrolled ManualRod Motion.

. Description of Test:

This test demonstrates the capability of the simulator to simulate the safety analysis.
accident of uncontroVed RCCA bank withdrawal. The event is initiated from a "just
critical" condition, and the simulator response is compared to the expected
response. Brush recorder traces are taken to compare the simulator response to the
safety analysis curves for this accident.

An attempt is made to match the accident analysis conditions, but all of the
conservative assumptions used cannot be duplicated. The simulator response is
therefore evaluated under the criteria that the simulator parameters change in the
same direction as the accident analysis and do not violate physicallaws of nature.

Malfunction Description:

Malfunction CRF 6, " Uncontrolled Rod Motion",is used for this test. This -
malfunction has two options available: uncontrolled automatic rod motion or
uncontrolled manual rod motion. The uncontrolled automatic rod motion option
has a selectable rod speed of from 8 to 72 steps per minute.

The plant response to an uncontrolled manual rod withdrawal will be increasing
neutron flux and startup rate. If this occurs while operating at power, RCS -
temperature will also increase.

Test Conditions:

The simulator is initialized in the Hot Standby condition and the reactor is taken
critical. The malfunction is initiated, uncontrolled manual motion at 48 steps per
minute. The final conditions will be Hot Standby with all rods on the bottom after a

_ . reactor trip.

Date of Test:

January 17,1991
.

|
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Baseline Data References:

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2 Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

3 SimulatorTest Certification Panel.

Test Results:

The test was completed satisfactorily with no problems noted.

O
Corrective Actions (if necessary):

None.

Comments:

None.

,o
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

.

Procedure Title:

Malfunction Test IST-6.4.7.2, Stuck Rod

Description of Test:

This test demonstrates th'e capability of the simulator to simulate a stuck' rod and a
misaligned rod per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full
power conditions and the inability to step or to trip the stuck rod is demonstrated.

Malfunction Description:

Malfunction CRF 7, " Stuck Rod",is used for this test. This meifunction has two-
subsets so that any two of the rods may be selected. The failure mode .,ders the

pJ options of causing the rod to be trippable or untrippable.

The plant response to a stuck rod will be a rod misalignment alarm when the rod is
misaligned from its respective group; The selected rod inill remain out on a reactor
trip.

Test Conditions:

The simulator is initialized at the reference 100% power condition and rod F10
is selected to be untrippable. The indications and alarms are verified during rod
stepping and the reactor is manually tripped. The final condition is in hot standby
with rod F10 stuck out.

Date of Test:

January-11,1991

i Baseline Data References

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures. <

2. Simulator Test Certification Panel.

!

O
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Test Res.ults:

The test was completcd satisfactorily with no problems noted.

.

Corrective Actions:(if necessary)

None.

Comments:

None.

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

|

Procedure Title:

Malfunction Test IST-6.5.7, Loss Of Normalletdown.

Description of Test:

This test demonstrates the capability of the simulator to sirnulate a failure of the
Reactor CoolantVolume Control System per Section 3.1.2 of AN51/ANS 3.5-1985. The
event is initiated at full power conditions and the simulator _ response compared to

~

the expected response. Manual actions are taken, as directed by the Abnormal
Operating Procedures, to control pressurizer level.

Malfunction Description:

Malfunction CVC-7, " Loss of Normal Letdown",is used for this test. This malfunctionO simulates the loss of output signal from LB 459C.

The response to this failure is a trip of the p'ressurizer heaters, a closure of letdown
isolation valve LCV-459, and the closure of the letdown orifice isolation valves.
Pressurizer level will increase due to the loss of letdown flow and pressurizer
pressure will slowly decrease due to the loss of heaters.--

Test Conditions:

The simulator is initialized at the reference 100% power condition and the
'

malfunction activated. The proper responses are verified, the malfunction is cleared,
and a normal 100% lineup is established.

Date of Test:

January 11,1991

Baseline Data References
|
'

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactorily with some minor differences from the
procedure.

;

4

Corrective Actions:(if necessary)

The differences were evaluated and a procedure change initiated.

;

,

,

Comments:

The Simulator Test Certification Panel will review this test at its next meeting.

.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.5.12, Leak in Charging Line.

Description of Test:

This test demonstrates the simulator capability to simulate the emergency event of
loss of coolant inside containment per Section 3.1.2 of ANSI /ANS 3.51985. The leak-
is initiated at full power conditions and the simulator response compared to the
expected response. Manual actions are then taken to isolate the leak.

Malfunction Description:

Malfunction CVC 12, " Leak in Charging Line",is used for this test. This malfunction
p simulates a leak on the charging line inside containment between the non-
t regenerative heat exchanger and the connections to the RCS The leak size is-

selectable from 0 to 100% of the charging flow and can be ramped over a period of
up to 3600 seconds.

The response to a charginc) line leak will be high charging line flow, decreasing
pressurizt., vel, increase in RB sump inventory, and a decreased letdown
temperatur,

,

Test Conditions:

The simulator is initialized in. the reference 100% power condition. A 100%-
charging line leak is initiated and the proper indications and alarms are verified.
Manual actions are then taken to isolate the charging line leak.

Date of Test:

January 11,1991

Baseline Data References

1. Virgil C. Summer Nuclear Station AnnunciatorBesponse Procedures.

2. Simulator Test Certification Panel.

.
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Test Results:

The test was completed satisfactorily with no problems noted,

Corrective Actions:(if necessary)

None.

Comments:

None.

's
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.5.13, Letdown Line Leak Outside Containment;

Description of Test:

This test demonstrates the simulator capability to simulate the mergency event of a
loss of coolant outside containment per Section 3.1.2 of ANSliAt15 3.5-1985; The leak
is initiated at full power conditions and the simulator response compared to the
expected response,

Malfunction Description:

Malfunction CVC-13, " Letdown Line Leak Outside Containment",is used for this test.
Malfunction CVC 13 simulates a leak downstream of PCV 145 with a selectable leak-

-

size of 0 to 100% of the letdown flow.- The leak can be ramped over a period of up
to 3600 seconds.

|

The response to a letdown line leak is a decrease in the volume control tank level'

l and increased maMup.

Test Conditions:

The simulator is initialized in the reference 100% power condition and the 95%
letdown line leak is initiated. The leak will be isolated by operator action.

Date of Test:

January 25,1991

Baseline Data hferences:

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. SimulatorTest Certification Panel.
.
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Test Results:

The test was performed initially with a response different from that specified in the
procedure.-The Nuclear Station has been operating with a letdown temperature
that is less than the design temperature, therefore, the Vital Area Temperature
Monitor will not cause an isolation of tha letdown line on high temperature,

Corrective Actions:(if necessary)

A procedure change was submitted to reflect this change in response.

.

O
Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.
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VIRGIL C. SUMMER SIMULATOR
4

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Tut IST-6.6.1, Station Blackout

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of offsite-
power per Section 3.1.2 of ANSI /ANS 3.51985.' in addition, this test duplicates the
FSAR test of a loss of offsite power to the station auxiliaries, The event is initiated at
full power conditions and the simulator response' compared to the expected
response.

s

Malfunction Description:

O1
Malfunction EPS-1," Station Blackout",is used for this test. Malfunction EPS 1

. simulates a sequential tripping of offsite power sources due to weather conditions.

The malfunction sequence starts with a loss of the emergency auxiliary transformer-
which deenergizes ESF Bus 1DB The unit auxiliary transformer is then lost, which
deenergizes the service buses and causes a reactor trip.' The ESF transformers are
lost which then deenergizes ESF Bus 1DA. The emergency diesel generators auto-
start and energize their respective ESF buses, and the safety related equipment is
started by the ESF load sequencers.

Test Conditions:

The simulator is inithlized in the reference 100% power and condition and the
f- station blackout initiated; The simulator response is observed to the. final condition

of the RCS at no load conditions in natural circulation with the ESF buses and
equipment powered by their respective emergency diesel generators.

Date of Test:
,

January 11,1991

Baseline Data References
.

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. SimulatorTest Certification Panel.

O
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j Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

i

O Comments:

None.

4

O

_ . . - - _ - . . . - . . .. - - ..-



.___- _ __ . _. ..
. . . . .. .. .. .. .. .

.

-

,

*
.

O IST-6.6.4.1 -
Revision 0
Page 1 of 2
5/15/90-

VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.6.4.1, loss Of Service Bus

Description of Test:

- This test demonstrates the capability of the simulator to simulate the loss of power
to the plant's electrical distribution buses per Section 3.1.2 of ANSI /ANS 3.51985.
The event is initiated at full power conditions and the simulator response compared
to the expected response.

Malfunction Description:

Malfunction EPS-4, " Loss of Service Bus",is used for this test. This malfunction
simulates an overcurrent trip condition on any one of the three 7.2 KV service buses.

The plant response to this event will be a loss of power to the selected 7.2 KV service
bus,its associated 480.V buses and load centers, and the BOP equipment served by
these buses. A reactor trip will occur,if greater than 38% power, due to the loss of
one reactor coolant pump.

Test Conditions:

The simulator is initialized in the reference 10. '% power condition and the
malfunction initiated on the A service bus. TF ' ndications of loss of power to the -
bus and its associated loads are verified as w: : as a reactor trip due to the trip of the
A Reactor Coolant Pump. The final conditions are at Hot Standby with two reactor
coolant pumps running.

Date of Test:

January 11,1991

Baseline Data References

1. Virg;l C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

|

| Comments:

None,

!
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VIRGIL C, SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.6.6.1, Olesel Generator Failure

Description of Test:

This test demonstrates the capability of the simulator to simulate the loss of
emergency generators per Section 3.1.2 of ANSI /ANS 3.51985 The event is initiated -
at full power conditions and the simulator response compared to the expected
response.

Malfunction Description:

Malfunction EPS-6, " Diesel Generator A Failure",is used for this test. The
malfunction simulates a mechanical failure of the emergency diesel generator with
the capability to select either or both of the diesel generators.

The response to this malfunction will be that, when called upon to start, the selected
diesel generator will fall. Under emergency start conditions, this results in the loss of
power to the respective ESF Bus and its associated loads.

Test Conditions:

The simulator is initialized in the reference 100% power condition and a failure of A
DG is selected . The normal supply breaker to ESF Bus 1DA is opened and the correct
indications of the loss of power are verified. The final conditions are at 100% power
with ESF Bus 1DA deenergized.

Date of Test:

January 16,1991

Baseline Data References

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. SimulatorTest Certification Panel.

O
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'
Test Results:

The test was completed satisfactorily with the exception of one omission from the
procedure and a minor problem with the Radiation Monitoring System response.

Corrective Actions:(if necessary)-

Trouble Report #408 was written to correct RMS meter responses on a loss of power.
This problem was corrected and tested satisfactorily on March 2,1991. A procedure
change was also submitted.

O:

l- Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.6.7.1, loss Of 125 VDC Bus

Description of Test:

This test demonstrates the capability of the simulator to simulate e loss of power to
DC instrumentation buses per Section 3.1.2 of ANSI /ANS 3.5-1985. The event is
initiated at full power conditions and the simulator response compared to the
expected response.

Malfunction Description:

Malfunction EPS-7, " Loss of 125 VDC Bus 1HA",is used for this test. Malfunction EPS-

O 7 simulates a ground on 125 VDC Bus 1H A (A Train),1 HB (B Train), or 1HX (non-
train). The simulated ground causes a trip of the respective battery breaker and
battery charger, which deenergizes the selected bus and its related loads.

Loss of a 125 VDC bus will cause a reactor trip, loss of MCB control of affected
L equipment, and loss of various indicators and annunciators.

Test Conditions:

The simulator is initialized in the reference 100% power condition and the station
blackout initiated. The simulator response is observed to the final condition of the -
RCS at no-load conditions in natural circulation and the ESF buses and equipment
powered by their respective emergency diesel generators.

Date of Test:
,

January 22,1991

Baseline Data References

1. General Maintenance Procedure GMP-112.000, Electricalfeeder List.:

2. Simulator Test Certification Panel.
' '
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Test Results:

The test was completed satisfactorily with several minor problems noted and with
some differences from the procedure.

Corrective Actions:(if necessary)

Simulator Discrepancy Reports (SDR) 91009 and 91010 were written on the simulator
prehlems discovered. Both SDRs were corrected and tested satisfactorily on January
22,1991. The procedure differences were evaluated and a procedure change
submitted.

s

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.6.11.1, loss of 120 VAC Instrumen t Bus

Description of Test:

This test demonstrates the capability of the simulator to simulate the loss of power
to AC instrumentation buses per Section 3.1.2 of ANSI /ANS 3.51985. The event is
initiated at full power conditions and the simulator response compared to the
expected response.

Malfunction Description:

Malfunction EPS 11, " Loss of 125 VAC Instrument Bus APN-5901",is used for this
test. The malfunction simulates the failure of one of the eight 120 VAC inverters'

! supplying power to NSS and BOP instrument buses.

The loss of a 120 VAC instrument bus will cause the loss of the instrumentation,
indication, or control devices associated with that bus. The bus loss will not cause a
reactor trip, except for Instrument Bus #6, but on the NSS buses a partial reactor trip
condition will occur.

Test Conditions:

The simulator is initialized in the reference 100% power condition and the
malfunction activated on Instrument Bus #1. The indications of loss of power are ~

verified. The final conditions are 100% power with a partial reactor trip from the
failed protection channels.

Date of Test:

March 2,1991

Baseline Data References:

1. General Maintenance Procedure GMP-112.000, Electrical Feeder List.

2. Simulator Test Certification Panel.
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Test Results:

The test was completed satisfactorily with several minor problems, in that there
were some errors and omissions in the procedure.

Corrective Actions:(if necessary)

Trouble Reports #372 and #445 were written. A procedure change was also
initiated

I

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.
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VIRGIL C. SUMMER SIMULATOR
'

CERTIFICATION TEST ABSTRACT
!

t

Procedure Title:

Malfunction Test IST-6.6.12, Generator Breaker Trips Without Turbine Trip. ;;

- Description of Test:

This test demonstrates the capability of the simulator to simulate a generator trip
per Section 3.1.2 of ANSl/ANS 3.51985. The event is initiated at full power
conditions and the simulator response compared to the expected response

Malfunction Description:

| Malfunction EPS 12, " Generator Bre aker Trips Without Turbine Trip",is used for this
'

test. This malfunction simulates a failure causing the generator breaker to trip
without a turbine trip.

| The response to this event will be a turbine overspeed and a large power mismatch;
The turbine control system will close the control and intercept valves to limit the .> m

; overspeed condition. Tavg will rapidly increase and a Reactor Trip will_ occur if at full
L power. !
4

TJ:st Conditions:

! Tqe simulator is initialized'at the reference 100% power condition and the
< rialfunction activated.
!

. .'

The final conditions are at hot standby after a Reactor Trip due to the rapid RCS
temperature increase (Overtemperature a T Trip) -

Date of Test: {

January 12,1991

Baseline Data References

'-1. Virgil C. Summer Nuclear Station General Operating Procedures.

2. Simulator Test Certification Panel.

O
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l

, Test Rjsults:

The test was initially performed with results considerably different than those
soecified by the procedure.

Corrective Actions:(if necessary)

The simulator response was evaluated to be correct and a procedure change was
submitted +o revise the procedure.

! Ql C/

Comments:

The Simulator Test Cedification Panel reviewed and approved the test results and
procedure change.

!
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VIRGIL C. SUMMEK SIMULATOR
:

CERT!"lCATION TEST ABSTRACT

I Procedure Title:

| Malfunction Test IST 0.6.18, Failure Of ESF Transformer.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of
emergency power per Section 3-1.2 of ANSl/ANS 3.5-1985. The event isinitiated at
full power conditions and the simulator response compared to the expected
response.

Malfunction Description:

Malfunction EPS 18," Failure of ESF Transformer",is used for this test. The -
malfunction simulates an overcurrent condition which causes a transformer lockout
oleither or both ESF transformers. q

ESFTransformer XTF-4is the normalsource of ESF power. Failure of transformer-- {
- -

.

XTF 4 (Option 1) will cause a trip of the transformer's circuit switcher (high side
|supply) and the normal supply breaker to ESF Bus 1DAc if Bus 1DB was powered from

the alternate source,it's supply breaker would also trip. Under normal conditions,
Bus 1DA would be deenergized and Emergency Diesel Generatcr A would

emergency start and re energize the bus. If ESF Transformer XTF 5 was energ(ized-and selected as the source of ESF aower, then a failure of transformer XTF-5 Option
2) would cause a trip of the transformer's circuit switcher, the ESF Transformer tie
breaker, and the normal supply breaker to ESF Bu> 1DA. The Emergency Diesel
Generator A would emergency start and re energize the bus.

1Test Conditions: '

The simulator is initialized in the re'erence 100% power condition and one of the
transformer failures is actuated. T|ie final conditions will still be at 100% power with
ESF Bus 1DA powered by DG A i' XTF-4_was the selected failure,

i

Date of Test:

December 21,1990,

__ --
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Ba?eline Data References:

1. Virgil C. Summer Nuclear Station Annunciator Response Procedures.

2. Simulator Test Certification Panel.

Test Results:

The test was completed satisfactoriiy with no problems noted.

O
Corrective Actions (if necessary):

None.,

|

P

|

Comments:

Due to recent changes to the electrical distribution system, both ESF transformer
failure models were tested.

,
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Proteau Title:

Malfunction Test IST-6.7.1.1, Main Feedwater Pump Trip

Description of Test:

This test demonstrates the capability of the simulator to simulate a feedwater system
,

!ailure per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full power4

conditions and the simulator response compared to the expected response.

Malfunction Description:
'

Malfunction FWM 1," Main Feedwater Pump Trip",is used for this test. This
malfunction allows the tripping of any or all of the main feedwater pumps.

The trip of one feedwater pump at full power will cause a decrease in feedwater
flow and steam generator levels. The remaining two feedwater pumps will increase
in speed, thus making up for the capacity lost from the tripped pump. The steam
generator levels will be restored and operation can continue, thoegh the operating
feedwater pumps will be providing their rated capacity.

Test Conditions:

The simulator is!nitialized at the reference 100% power condition and one of the
; feedwater pumps is tripped. The test is terminated when plant conditions have

stabilized and the steam generater levels are restored.
_o

Date of Test:

January 12,1991

Baseline Data References

1. SimulatorTest Certification Panel.

2. Virgil C. Summer Nuclear Station Annunciator Response Procedures.

O.
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Test Results:

The test was completed satisfactorily with no problems noted.
,

1

Corrective Actions:(if necessa,_ry)

None.
Ov

Comments:

None.

.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malf unction Test IST G.7.1.2, Loss Of Normal And Emergency Feedwater.

Description of Test:

This test demonstrates the capability of the simulator to simulate the loss of all
feedwater per Section 3.1.2 of ANSI /ANS 3.51985. The event is imuated at full
power conditions and the simu|ator response is compared to the expected response.
After the reactor is tripped, manual actions are taken per the Emergency Operating
Procedures to establish core cooling using an RCS bleed and feed.

Malfunction Description:

Malfunction FWM 1," Main Feedwater Pump Trip", and FWM 3," Emergency

Feedwater Pump Trip"f their respective feedwater pumps.are used for this test. Each malfunction allows for the
tripping of any ar allo

The plant response initially will be decreasing steam generator levels as the main
feedwater pumps trip. A reactor trip occurs on low steam generator levels ot when
the last feedwater pump trips and tri n the turbine. The motor driven emelgency
feedwater pump does not start and tie turbine driven pump starts on Lo Lo levels in
two steam generator and then trips. The EOPs then direct rranual actions to
attempt to add feedwater to the steam generators. When the SG water inventory is
depleted, the EOPs direct manual actions to establish core cooling by RCS bleed and
feed.

Test Conditions:

The simulator is initialized at the reference 100% power condition and the loss of all
feedwater activated. After the manual actions directed by the EOPs, the final
conditions will be hot standby with core cooling provided by an RCS bleed and feed.

Date of Test:
r

January 19,1991

Baseline Data References
,

1. Virgil C. Summer Nuclear Station Annunciator Response Procedures.

2. Virgil C. Summer Nuclear Station Emergency Operating Procedures.OO 3. Simulator Test Certification Panel.
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Test Results:

) The test was completed satisfactorily with no problems noted.

<

Corrective Actions:(if necessary)

) None.

Comments:

None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.7.3.2, Turbine Driven Emergency Feedwater Pump Trip

Description of Test:

This test demonstrates the capability of the simulate to simulate a passive
malfunction in the emergency feedwater system per Section 3.1.2 of ANSI /ANS 3.5-
1985. The failure is activated with the pump shutdown, where it is not apparent. A
manual start is then attempted and the indications of a pump trip are verified.

Malfunction Description:

Malfunction FWM 3," Emergency Feedwater Pump Trip",is used for this
malfunction. This malfunction will trip either of the motor driven pumps or the,

turbine-driven pump.

The plant response to a turbine-driven emergency feedwater pump trip is a decrease
in the emergency feedwater flow to the steam generators anc' a decrease in steam
generator levels.

Test Conditions:

The simulator is initialized in the 2% powar condition and the f ailure activated. A
automatic < tart is attempted and the failure indications verified. The finali

conditions are still at 2% power.

Date of Test

' January 19,1991

Baseline Date References
'

1. Virgil C. Summer Nuclear Station Annunciator Response Procedures.

2. Simulator Test Certificatign Panel.

O.
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

O

Comments:

None.

4
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.7.8, Feedline Break Inside Containment.

Description of Test:

This test demonstrates the capability of the simulator to simulate a main feed line
break inside containment per Section 3.1.2 of ANSI /ANS 3.51985. The event is

'

initiated at full power conditions and the simulator response compared to the
expected response. Manual stions are taken, per the Emergency Operating
Procedures, to isolate the affeciut) steam generator.

Malfunction Description:

Malfunction FWM 8, "Feedline Break inside Containment",is used for this test. This
malfunction simulates an unisolable break on any of the feedlines inside -
containment. The break size is selectable from 012E6 LB/HR and can be ramped in
at up to 3600 secondsc

The plant response to a feedline break will be decreasing steam generator level and
increasing feedwater flow on the affected steam generator. A reactor trip will occur
due to the steam generator level. The containment temperature and pressure will
increase eventually causing a safety injection, Plant conditions will start to stabilize
after the affected steam generator is isolated and blows dry.

'

Test Conditions:

The simulator is initialized at the reference 100% power condition and one steam
- generator selected for the malfunction. A break size of two million pounds per -
hour, ramped in over 60 seconds,is selected. The final conditio."will be with the 1

reactor tripped, safety injection actuated, and the affected steam generator istslated
and empty.

.

Date of Test
.

January 12,1991- .

,
m
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Baseline Dat? References

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Simulator Test Certification Panel.

Test Results:

The test was completed satisf actorily with some differences from the procedure
observed.

d Corrective Actions:(if necessary)
!

The differences were evaluated as correct response and a procedure change was
submitted.

1'

Comments:|

The Simulator Test Certification Panel will review this test at its next meeting.
|
|

|
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VIRGIL C. SUMMER SIMULATOR-

CERTIFICATION TEST ABSTRACT
:.

Procedure Title:

FSAR Test iST 6.7.15.1 FW Control Valve Position Failure (Excessive Heat Remova|).

Description of Test:

This test demonstrates the capability of the simulator to simulate the safety analysis
accident of excessive heat removal due to a feedwater system malfunction. The
event is initiated from full power conditions and the simulator response compared
to the expected response. Brush recorder traces are taken to compare the simulator
response to the accident analysis curves of this accident.

An attempt is made to match the accident analysis conditions but all of the
4 - conservative assumptions used cannot be duplicated. The simulator response is

therefore evaluated under the criteria that the simulator parameters change in the
same direction as the accident analysis and do not violate physicallaws of nature.

Malfunction Description:'

Malfunction FWM 15, "Feedwater Control Valve Position Failure",is used for this
test. This malfunction allows the selectior cf any FW control valve to fallin any
position.

The plant response to this event will be an increasing SG level, decreasing RCS
temperature, and increasing nuclear power. The transient will be terminated by a
reactor trip on high levelin the affected steam generator.

Test Conditions:

. The simulator is initialized in the reference 100% power condition and one FW
control valve is selected to fail to 100% open in 2 seconds. The final condition will be -
Hot Standby with the reactor tripped.

Date of Test:

January 14 1991i

Baseline Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

- 2. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

3. Simulator Test Certification Panel.
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Test Results:

The test was completed satisfactorily with some differences from the procedure
observed.

Corrective Actions (if necessary):

The differences were evaluated as correct responsc and a procedure change
submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.7.16.1, Feedline Break Between FE-496 and FWISOL VLV.

Description of Test:

This test demonstrates the capability of the simulator to simulate a main feedline
break outside containment per Section 3.1.2 of ANSl/ANS 3.51985. The event is
initiated at full power conditions and the simulator response compared to the
expected response.

Malfunction Description:

| p Malfunction FWM 16, "Feedline Break Outside Containment",is used for this test.
! V This malfunction has four selectable locations available; on the C SG feedline, on the

B SG feedline, on the combined FW header before the feed regulating valves, or on
the discharge of the A feedwater pump. The break size can 69 selected from 0 to
12E6 LB/HR, ramped over up to 2500 seconds.

|

| The plant response to this event will be decreased feed flow to the SG(s) and
( decreasing levels. A reactor trip on SG level will be experienced for large leak sizes.
!

Test Conditions:

The simulator is initialized in the reference 100% power condition and Malfunction
FWM 16, Break on C SG feedline between FE-496 and FW ISOL VLV,is selected. A
break size of GE6 LB/HR, ramped over 180 seconds,is selected. The final conditions
will be Hot Standby with the steam generator levels being recovered by emergency
feedwater.

Date of Test

January 12,1991
'

| Baseline Date References

1. Simulator Test Certification Panel.

- - - - . . . - _
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None,

1O
Comments:

None.

!
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i VIRGIL C. SUMMER SIMULATOR

; CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.8,3, Steamline Break inside Containment

Description of Test: >

This test demonstrates the capability of the simulator to simulate a main steamline
break inside containment per Section 3.1.2 of ANSI /ANS 3.51985. The event is
initiated at full power conditions an' the simulator response compared to the
expected response. Manual actions, as directed by the Emergency Operating
Procedures, are taken to isolate the affected steam generator.

Malfunction Description:

Malfunction MSS 3,"Steamline Break inside Containment",is used for this test. This
malfunction allow the selection of any of the three steam generators to experience a

O selectable size leak or break (0 to 12E6 LB/HR). The leak can be ramped in at up to
3600 seconds.

The plant response to a large steamline break will be a rapid cooldown and
| depressurization. The containment 1emperature and pressure will also rapidly

increase. A reactor trip and safety injection will occur. The event is terminated when -'

affected steam generator is isolated and blows dry. -

Test Conoit|ons:

The simulator is initialized at the reference 100% power condition and one steam
generator is selected. A leak size of 2E6 LB/HR is selected to ramp in over 60 seconds.-
Manual actions are taken to isolate the affected steam generator per the Emergency
Operating Procedures. The final conditions are shutdown with safety injection
actuated and the affected steam generator isolated and empty.

Date of Test:

January 12,1991

Baseline Data References
'

1. - Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Simulator Test Certification Panel.

O
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Test Resulti:

The test was completed satisfactorily with no probi, ms noted.

Corrective Actions:(if necessary)

None.

O.

Comments:

None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.8.4, Steamline Break Outside Containment.

Description of Tes.t:

This test demonstrates the capability of the simulator to simulate a main ;tearr.t!ne
1 break outside containment per Sect'on 3.1.2 of ANSI /ANS 3.5-1985. The everit is.

initiated at full power conditions a1d the simulator response compared to the
- expected response. Manual acticr,is, as directed by the Emergency Operating

Procedures, are taken to isolate the affected steam 9enerator.

Malfunction Description: '

Malfunction MSS-4,"Steamline Break Outside Containment",is used for this test.
This malfunction simulates a break on the selected steamline at a location outside
the containment but upstream of the main steam isolation valve. The break size is
selectable between 0 to 12E6 LB/HR and can be ramped in at up to 3600 seconds.

The plant response to a large steamline break outside containment will be rapidly
decreasing RCS temperature and pressure. Reactor power willincrease until the
reactor is automatically tripped. Manual actions are taken to isolate the affected
steam generator per the Emergency Operating Procedt,ies. Me affected steam
generator blows dry, which actuates safety injection but '. ops the RCS cooldown.

Test Conditions:

The simulator is initialized at the refemnce 100% power condition and one steam
generator is selected to experience t!.e break. A leak size of six million pounds per
hour, ramped over 180 seconds,is selected. The final conditions will be with all rods
inserted, safety injection actuated, and the selected steam generator isolated and
empty. .

Date of Test

pd February 8,1991

!
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,

Baseline Data References

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Simulator Test Certification Panel.

Test Results:

The test was completed successfully with some differences from the procedure
observed.

Corrective Actions:(if necessary)
l

The differences were evaluated as correct responses and a procedure change
submitted.

Comments:

The Simulator Test Certification Panel reviewed'and approved the test results and
procedure change.
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VIRGIL C SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT
,

Procedure Title:

Malfunction Test IST 6.8.S.2, Steamline Dump Control Failure.

Description of Test:

This test demonstrates the capability of the simulator to simulate a failure of an
automatic control system controlling core heat removal. The event is initiated at
lower power conditions and the simulator response compared to the expected
response.

Malfunction Description:

Malfunction MSS 5, " Steam Dump Control Failure",is used for this test. This
malfunction provides the capability of failing the steam dump control signal
anywhere from 0% to 100%. The high failure (100%) would open all the steam
dump valves if armed,while the low failure (0%)would prevent any of the steam -

'

dump valves from modulating open.

The plant response, to a low failure would be closure of the steam dump valves, an
increase in Tayg, and an increase in steamline pressure. The SG power operated -
relief valves would open, when steam pressure reached their setpoint, providing an
alternate means of core cooling.

Test Conditions:
,

,

The simulator is initialized at the 2% power condition and the malfunction, set to
0%,is activated.The final conditions will be at approximately 2% power with heat
removal through the SG power operated relief valves.

Date of Test;

January 14,1991 -

Baseline Data References

1. Simulator Test Certification Panel.

|
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.

Comments:

None.

.
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i VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

FSAR Test IST 6.8.10, SG Safety Valve Failure (MS Accidental Depressurization)
.,

Description of Test:

This test demonstrates the capability of the simulator to simultte the safety analysis =
accident of a main steam system accidental depressurization. The event is initiated
from Hot Standby conditions and the simulator response compared to the expected
response. Brush recorder traces are taken to contpare the simulator response to the
accident analysis curves of this accident.

An attempt is made to match the accident analysis conditions but all of the
| conservative assumptions used cannot be dup!kated. The simulator response is
| therefore evaluated under the criteria th/9 %i simulator parameters change in the

same direction as the accident analysis andao not violate physicallaws of nature.

Malfunction Description:

. Malfunction MSS-10, " Steam Generator Safety Valve Failure",is used for this test.
~

| This malfunction allows the selection of a SG safety valve from any of the steam
'

generator to be failed from 0% to 100% open.

The plant response to this event from Hot Standby will be decreasing RCS
temperature, decreasing pressurizer level, and decreasing pressurizer pressure. Al
reactor trip and Safety injection will occur on low Pressurizer Pressure. The transient
is terminated when the affected steam generator boils dry after it is isolated per the-
Emergency Operating Procedures.

Test Conditions:

The simulator is initialized in the Hot Standby EOL condition. One of the SG safety -
valves is selected to fall at 100% open. The final conditions with safety injection -

'

actuated, and the affected steam generator isolated and empty.
.

Date of Test

January 17,1991

O
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Baseline Data References

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. VirgilC. Summer Nuclear Station AbnormalOperating Procedures.

3. Simulator Test Certification Panel.

Test Results:

The test was completed satisfactorily though some differences from the procedure
were noted.

O:

Corrective Actions:(if necessary'
.

The differences were evaluated as correct responses and a procedure change
submitted.

1

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

'
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT -

;

Procedure Title:

FSAR Test 15T G.8.10, Sr .. ety Valve Failure _ (MS Accidental Depressurization)

Description of Test:

This test demonstrates the capability of the simulator to simulate the safety analysis.
accident of a Main Steam System accidental depressurization. The event is initiated
f rom Hot Standby conditions and the simulator response compared to the expected
response. Brush recorder traces are taken to compare the simulator response to the
accident analysis curves of this accident.

An attempt is made to match the accident analysis conditions but all of the-

O conservative assumptions used cannot be duplicated. The simulator response is
therefore evaluated under the criteria that the simulator parameters change in the
same direction as the accident analysis and do not violate physicallaws of nature.

Malfunction Description:

Malfunction MSS 10, " Steam Generator Safety Valve Failure",is used for this test.
This malfunction allows the selection of a SG safety valve from any of the steam. '

generator to be failed from 0% to 100% open.

The plant response to this event from Hot Standby will be decreasing RCS -,

temperature, decreasing pressurizer level, and decreasinc) pressurizer pressure. A !

reactor trip and Safety injection will occur on low Pressurizer Pressure. The transient
is terminated when the affected steam generator boils dry after it is isolated per the -
Emergency Operating Procedures.

Test Conditions:

The simulator is inittelized in the Hot Standby EOL condition.One of the SG safety -
valves is selected to fail at 100% open. The final conditions with safety injection -
actuated, and the affected steam generator isolated and empty.

'

Date of Test

January 17,1991
_ ._.
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Baseline Data References

1. Virgil C. Summer Nuclear Station Final Sefety Analysis Report, Chapter 15.

2. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

3. Simulator Test Certification Panel.

Test Results:

The test was completed satisfactorily though some differences from the procedure.

were noted.

O
Corrective Actions:(if necessary)

The differences were evaluated as correct responses and a procedure change
submitted.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.
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VIRGll C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.9.3.2, Power Range Control Channel failure.

Description of Test:

This test demo. itrates the capability of the simulator to simulate a nuclear
instrumentation failure per Section 3.1.2 of AN51/ANS 3.51985. The event is
initiated from 75% power conditions and the simulator response compared to the
expected response.

Malfunction Description:

Malfunction NIS 3, " Power Range Channel Failure",is used for this test. This
rnalfunction simulates the failure of the summing and level amplifier of any of the
four power range channels. The failed output can be set from 0 to 200% power and
ramped at up to 3600 seconds.

f) The plant response to a low failure of a power range channel would be the actuation
V of the reactor trip bistable associated with the failed channel and numerous alarms.

The high failure would the actuation of the reacter trip bistable associated with the
failed channel and numerous alarms. The output of power range channellV (NI-44)
also provides input to the rod control system and the Steam Generator Water Level
Control System. A low failure of NI 44 would cause the control rods to step out and
the steam generator controllevel to decrease to the no load value.

Test Conditions:
,

The simulator is initialized in the 75% power condition and ChannelIV (NI 44)is
failed to 0%.

The final conditions will be at approximately 75% power with the control rods
withdrawn to 220 steps and the steam generator levels 'seing controlled at no-load
level.

Date of Test
,

January 11,1991

Baseline Date References
i

1. Virgil C. Summer Nuclear Station Annunciator Response Procedures.

2. Simulator Test Certification Panel.
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Test Results:

The test was completed satisfactori,, with the exception of a hardware problem with
recorder NR 47. This problem did not affect the test results.

Corrective Actions:(if necessary)

Simulator Discrepancy Report 90114 was written to repair the faulty recorder.

|O

Comments:

| None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.10.3, Steam Generator Level Contre! Failure.

Descriptiori of Test:

This test demonstrates the capability of the simulator to simulate a process control
system failure per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full
power conditions and the simulator response compared is to the expected response.

Malfunction Description:

Moifunction PCS 3," Steam Generator Level Control Failure",is used for this test.

O -

This malfunction simulates a steam generator level t smitter failure on the
transmitter that supplies input to the Steam Genere Nater Level Control System. ,

A failure can be selected on any steam generator witn a failure mode of anywhere
from 0% to 200%,with the 100% setting equal to " fails as is".

'

The plant response to a low failure would be to increase feed flow to the affected
steam generator which will raise the level. A high failure will cause a decrease in
feed flow which will reduce the steam generator level. Either failure will result in a '

reactor trip unless manual actions are taken.

Test Conditions:
'

The simulator is initialized in the reference 100% power condition. One level '
transmitter is selected to f all high (200%) over 10 secondsJThe final conditions will
be in Hot Standby with the reactor tripped.

-

Date of Test

January 12,1991 -

Baseline Data References

1. Virgil C. Surnmer Nuclear Station Emergency O'perating Procedures.

2. Simulator Test Certification Panel.

O
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I

,

Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions:(if necessary)

None.
,

Comments:

None.

.
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VIRGlt.C. SUMMER SIMULATOR-

CERTIFICATION TEST ABSTRACT

| Procedure Title:

FSAR Test iST 6.10.5.1, SafetyInjection Failure (Inadvertent Actuation).

Descripti_on of Test:
,

: .This test demonstrates the capability of the simulator to simulate the safety analysis
accident of an inadvertent actuation of the ECCS system at powc The event is
initiated at full power conditions and the $1mulator response compved to the
expected response.

An attempt is made to match the accident analysis conditions but all of the
conservative assumptions used cannot be duplicated. The simulator response ls
therefore evaluated under the criteria that the simulator parameters change in the !

same direction as the accident analysis and do not violate physical laws of nature.

Malfunction Description:
i

Malfunction PCS 5, " Safety injection Failure (inadverteat initiation)",is used for this
, test. This malfunction allows either or both safety injec ion trains to fail to actuate
' or to inadvertently actuate.

The plant response to an inadvertent ECCS actuation will be a reactor tri alturbine .
trip and a sequenced start of the ECCS equipment. After the initial coolc own and
drop in pressurizer level and pressure from the reactor trip, ECCS flow will start|

increasing pressurizer level and pressure.

Test Conditions:

The simulator is initialized in the reference 1000 power condition and both ECCS
trains are inadvertently actuated. The final condition is hot standby with the reactor
tripped and safety injection actuated.I |

|~ Date of Test:

January 12,-1991 i

' Baseline Data References: ;

1~ Virgil C. Summer Nuclear Station Final Safety Inalysis Report, Chapter 15..

2. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactory wini no problerns noted.

!

v

Corre .tve A ions (if necessary):
i
' None.
1

O

Comments:

None.
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VIRGIL C. SUMMER SIMULATOR
.

CERTIFICATION TEST ABSTRACT

'

Procedure T3+1c:

Malfunction Test IST-6.10.9.1, Reactor Trip Breaker Failure (Inadverten t Open)

Description of Test:

This test den.onstrates the capabilit) of the simulator to simulate a reactor trip per
Section 3.1.2 of ANSI /ANS 3.5198* The event is initiated at 10 3% power conditions
and the simulator response campu ed ;o the expected response.

Malfunction Description:

_

Malfunction PCS 9, " Reactor Trip Breaker Failure",is used for this test.-This
malfunctico provides the capability of two failure modes for each trip breaker;

-

- inadvertent opening or failure to open. A failure to open can be from an automatic
trip signal, a manual trip signal, or both.'

,

| The response to an inadvertent opening of one breaker at the test power level will
| be a drop of all control rods and a decrease in reactor power to shutdown level. 'The

non selected reactor trip breaker will remain closed.

Test Conditions:

The simulator is initializeJ at 10 3% power and one reactor trip breaker is selected.
for inadvertent opening. The correct response is then verified. The final conditions
for this test will be at Hot Standby wtih all rods inserted; the selected reactor trip
breaker will be open and the other breaker closed.

-

Date of Test:

February 21,1991

Baseline Date References:
|

! 1. Simulator Test Certification Panel. .
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Test Results:

The test was completed satisfactorily with one procedural discrepancy noted.

<

1

Correctiva Actions:(if necessary)

A procedure change was initiated to correct the procedure.

:

Comments:

j The Simulator Test Certification Panel reviewed and approved the procedure
change.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test |ST 6.10.9.2, Reactor Trip Breake? Failure (Fails To Open).

Description of Test:

This test demonstrates the capability of the simulator to simulate a friture of the
Automatic Reactor Trip System. The event is initiated at full power conditions and
the simulator response com aared to the expected response. A failure to trip from -
both automatic and manua signalsis demonstrated.

Malfunction Description:

O Malfunction F 9,"ReactorTrip Breaker failure",is_used for this test. Either or
both of the rea, ir trip breakers can be selected to inadvertently open or fail toopen. The failu 'o open can be initiated from an automatic tnp signal, a manual
trip signal, or bu. ...

The response to this failure will be a failure of the selected reactor trip breaker to
open in response to the selected signal. A reactor trip'will still occur as long es the -
other reactor trip breaker operates correctly.

Test Conditions:

The simulator h initialized in the reference 100% power condition and one reactor
trip breaker is selected to fail to open from an automatic signal: This selection is
then tested and verified. The simulator isinitialized again at 100% power and the
other breaker is selected to fail to o
This selection is tested and verified. pen from both manual and automatic signals.The final conditions are in Hot Standby with the
reactor tripped.-

Date of Test

January 17,'1901-

.

Basrline Date References

's . Virgil C. Summer Nuclear Station Annunciator Response Procedures.

2. Simulator Test Certification Panel.

__
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T st Results:

The te,t was completed satisfactorily with no problems noted. *

Corrective Actions:(if necessary)

None.

O

Comments:

None.
,

.
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VIRGIL C. SUMMER SIMUL.ATOR

CERTIFICATION TEST ABSTRACT,

Procedure Title:

Malfunction Test IST 6.11.1.1, Pressurizer Pressure Control Channe1 Failure

Description of Test:

This test demonstrates the capability of the simulator to simulate a failure of the
Reactor Coolant Pressure Control System per Section 3.1.2 of ANSI /ANS 3.51985. The

; evert is initiated at 50% power to demonstrate all of the control actions without a
' reactor trip. The proper simulator response is verified and then manual action is
; taken, per the Abnormal Operating Procedures, to regain pressure control.

Malfunction Description:

Malfunction PRS-1, " Pressurizer Pressure Control Channel Failure (HI)",is used for
'

this test. This malfunction allows the selection of pressure transmitter, PT 444 or PT-
I p - 445 to fail at a selected pressure (anywhere from .1700 to 2500 PSIG). PT-444

Q- provides the control signal for the pressurizer heaters, the spray valves, and one
, power operated relief valve. PT-445 provides the control signal to the other two
! power-operated relief valm. A failure low on PT-445 causes no action,while on PT-
: 444 it causes heaters to go full on and spray valves to close. This transient is fairly

slow and therefore is not se:ected. A hig(h failure of either channel will cause theopening of power-operated relief valve s) and spray valves (PT-444). Pressurizer .;

pressure w:ll decrease rapidly, causing various alarms and a decrease in the-

. Overtemperature differential temperature,(OTA T), reactor trip setpoint. The P-11
interlock will close the power-o1

stopping the pressure decrease;perated relief valves when its setpoint is reached,Manual actions are then taken to control pressure.
.

Test Conditions:

i- The simulator is initialized at 50% aower and one of the pressure channels is
selected to fail high (2500 PSIG). Tae proper response is terified and manual actions,

4 per the Abnormal Operating Procedures, are taken to restore conditions to the
initial conditions.,

Date of Test:

January 15,1991 .

[ Baseline Data References ,,

b 1, Virgil C. Summer Nuclear Station Abncrmal Operating Procedures.
! O

C/. 2. SiruulatorTest Certification Panel.
,

.
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Test Results:

Both options of the m61 function were tested satisfactorily with some difference
from the procedure noted for PT 445.

!

Corrective Actions:(if necessary)

The differences were evaluated and a procedure change submitted.
'

OV
Comments:

The simulator Test Certification Panel reviewed and a; proved the test results and
procedure change.

,
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VIRGIL C SUMMER SIMULATOR

CERTIFICATION T"ST ABSTRACT

Procedure Title:

Malfunction Test IST 6.11.4.2, Relle/ Valve failure

Description of Test:

This test demonstrates the capability of the simulator to simulate a pressurizer
power operated relief valve failure per Section 3.1.2 of ANSI /ANS 3.51985. The
event is initiated.at full power conditions and the simulator response compared to

,

the expected response.
'Malfunction Description:-

Malfunction PRS-4, " Relief Valve Failure (Interlock not Functional)",'is used for this -
test. This malfunction allows selection of either pressurizer power operated relief
valve with the P 11 interlock function'ai or not functional. The selected valve can be

! . failed to any position (0100%) and over any time frame from 0 to 3600 seconds.

| The plant response to a pressurizer power operated relief valve failure would be
, inct eased tailpipe temperature and a decreaseln pressurizer pressure. If the P-11
! interlock is functional, the relief valve will close when the pressurizer pressure

decreases to 1985 PSIG. If the interlock is not functional, the pressurizer pressure .
decreases until Safety injection actuation.

;

Test Conditions:

1 The simulator is initialized in the reference 100% power condition. One of the
i _ pressurizer power operated relief valves is selected to fail 50% open with the P 11-

! interlock not functional. The event proceeds witn a reador trip and safety injection
} actuation and is terminated when the safety injection flow has started to restore -

pressurizer level and pressure.

Date of Test:
.

: Janu6ry 15,1991
.

Baseline Data References
4

j 1. Virgil C. Summer Nuclear Station timergency. Operating Procedures.
4

2. Simulator Test Certification Panel. '

O

.

;

.I
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Test Results:

The test was completed satisfad;ori!y with no problems observed.

Correc'ive Actions:(if necessary)!

None.

O

Comments:

None.

i

i
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VIRGIL C. SUMMER SIMULATOR-

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.11.5, Pressurizer Pressure Channel Failure (Protection)

Description of Test:'

This test demonstrates the capability of the simulator to simulate the loss of a
protective system channel per Section 3.1.2 of AN51/ANS 3.51985. The event is
initiated and the simulator response compared to the expected response.

; Malfunction Description:

: Malfunction PRS 5, " Pressurizer Pressure Channel Failure (Pratection)",is used for
'

this test. This malfunction allows the selection of any of the three pressurizer
pressure protection channels and the selection of any failed pressure value between
1700 to 2500 PSIG,

The response to a pressurizer pressure channel failing low is a partial reactorLtrip and
; safety injection actuation signal from the selected channel, a partial reactor tri a

' from the ~overtemperature differential temperature (OT a T) channel fed by se ected
pressure channel, and alarms on the Core Cooling Monitor fed by the selected,

! pressure channel.

4 Test Conditions:
+

.-

The simulator is initialized in the reference 100% power condition'and a pressurizerJ-
I

pressure channel is selected to fall low. The partial trip indications and alarms are

7
verified while the simulator remains at 100% power. '

Date of Test: -'

1-
1 January 15,1991

.

Baseline Data Reference ~s

1. Virgil C. Summer Nuclear Station Abnormal Operating Procedures.

2. Simulator Test Certification Panel.

O
.

'F^ ;
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Test Results:

The test was completed satisfactorily with no problems observed.

Cerective Actions: (if necessary)

i None.

Comments:

None.

I
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VIRGIL C, SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.11.7, Safety Valve failure

Description of Test:

This test demonstrates the capability of the simulator to simulate a pressurizer tafety
valve failure per Section 3.1.2 of ANSI /ANS 3.5-1985, in addiiion, this test duplicates'
the FSAR event of an accidental depressurization of the RCS. The event isinitiated at
full power conditior.s and the simulator response cc mpared to the expected
response and w vie accident analysis response.

Malfunction Description:

Malfunction PRS 7, " Safety Valve Failure",is used for this test. This malfunction has
the capability to fail any one of the three pressurizer safety valves from 0% to 100%-
open, ramped in at up to 3600 seconds.

The indications caused by a safety valve failure woul be an increase in safety valve,

'

tail pipe temperature and flow increase / alarm on the safety valve flow monitor.
Pressurizer pressure would decrease causing a reactor trip and safety injection
acteation,

j- Test Conditions:

The simulator is initialized in the reference 100% power condition and safety valve
80108 is failed 100% open.' The event proceeds with a reactor trip and safety ~
injection actuation, and is terminated when the safety injection flow has startea to
restore pressurizer level and pressure.

Date of Test:

January 15,1991

Baseline Data References

1. Virgil C. Surnmer Nuclea-Station Emergency Operating Procedures.

2. Virgil C. Surwer Nucleer Station Final Safety A'r alysis Report, Chapter 15.

,

3. SimulatorTest Certification Panel,
l

L
i
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| Test Results:

The test was completed satisfactorily with one discrepancy. This concerned one
annunciator window which had been removed at the plant under MCN 21465).

!

Corrective Actions:(if necessary)

A procedure change was i sitiated.

O.r

%J
|

Comments:'

The Simulator Test Certification Panel reviewed and approved the procedure
change.

,

|
|

|
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VIRGIL C. SUMMER SIMULATOR

CI:RTIFICATION TEST ABSTRACT
E

Procedure Title:

Malfunction Test IST-6.12;2, Steam Generator Tube leak

- Description of Test:

This test demonstrates the simulator's capability to simulate emergency events per-
-

Section 3.1.2 of ANSl/ANS 3.51985.- A design basis steam generator tube leak is -
initiated at full power :onditions, and the simulator response is compared to the:
expected response. Manual actions, as directed by the Virgil C. Summer Nuclear
Station Emergency Operating Procedures, are taken to mitigate the event and -
terminate the primary to secondary leakage. 1

O-

Miiunwon Description:

Malfunction RCS 2, " Steam GeneratorTube Leak" is used for this test; This
malfunction simulates the tube leakage of any steam geneiator from very slight -
leakage up to a total tube shear (0 600 GPM); The leakage can be ramped In over 0
to 3600 scconds.

The plant response for a large SG tube leak will be a decreasa in RCS pressure and i
; pressurizer level, and an increase in the secondary plant activity with subsequent

secondary plant radiation alarms. A decrease in SG feedwater flow will be apparent-
'

on the affected SG. A reactor trip on overtemperature differential temperature c7
low pressurizier pressure will occur, fallowed by an adtomatic safety injection .

- actuation
.

d

Test Conditiens:

The simulator is initialized in the reference 100% p' ower conditionithe affected ' . r

steam generator is selected, and a maximum size (600 GPM) leak is started. Manual
actions, per the Emergency C'oerating Procedures, are taken to terminate the

- primary to secondary leakac e; The final conditions of this test are with RCS pressurea
. and ruptured SG pressure equalized. Additionally, backfill from the ruptured SG to-
the RCS is demonstrated.

o
,

,
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Date of Test:

January 16,1991

Baseline Data References:

1. Vrgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Virgil C. Summer Nuclear Station Final Safety Analysis eport, Chapter 15.n

3. Westinghouse Owners Group Emergency Response uidelines, Background
Documents.

4. North Anna Steam Generator Tube Rupture Event,INPO Case Study 88-014.

2. Simulator Test Certification Panel.

Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)
|

None.

Commmts: '

| g --

!
' V None.

.
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VIRGIL C. StlMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.12.3, ReactorCeolant " ump Trip.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of forced
core coolant flo_w per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at a

.

power level below the single loop loss of flow reactor trip setpoint, and the
simulator response is compared to the expected response.

Malfunction Description:

Malfunction RCS 3, " Reactor Coolant Pump Trip", is used for this test. This
malfunction provides the capability of tripping any of the reactor coolant pumps.

The trip of a reactor coolant pump usually results in a reactor trip unless the reactor.
powerlevelis below the P 8 setpoint,--38% oower.

Test Conditions:

The simulator is initialized in the 25% power condition and one of the RCPs ir
selccted to be tripped..The simulator response is verified as conditions are stabilized -
at approximately 25% power with two RCS loops in service'.-

Date of Test:

aJanuary 15,1991
?

1

.83seline Data References

1. Simulator Test Certification Panel.3

.

D
%J ,

'
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'
Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)
,- ...

'(j None.

s

Comments:

None.

=

[Us

|
'
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| VIRGIL C. SUMMER-SIMULATOR
!

CERTIFICATION TEST ABSTRACT

j- Procedure Title:

FSAR Test IST-6.12.4, Reactor Coolant Pump Locked Rotor.

Description of Test:

This test demonstrates the capability of the simulator.to simulate the safety analysis <

accident of a reactor coolant pump locked rotor The event is initiated at full power
conditions, and the simulator response is compared to the expected response, Brush
recorder traces are taken to compare the simulator response to the accident analysis
curves of this accident.

:
'

An attempt is made to match the accident analysis conditions but all of the
conservative assumptions used cannot be duplicated. The simulator response is -
therefore evaluated under the criteria that the simulator parameters change in the|

same direction as the accident analysis anci do not violate physicallaws of nature,
,

Malfunction Description:
|

Malfunction RCS 4, " Reactor Coolant Pump' Locked Rotor",is used for this testi This
malfunction allows for the selection of any reactor coolant pump to experience.a
locked rotor.

The plant rasponse to a locked rotor will be an immediate stoppage of flow in the-

selected loop. RCS temperature, pressurizer level, and oressurizer pressure will
increase until the reactor is tripped. The pressurizer pcmer operated relief valves or
safety valves may actuate. Steam flow from the affected loop steam generator will
stop.

Test Conditions:.

,
.

The simulator is initialized in the reference 100% power condition and B RCP is
selected. The final condP. ions are Hot Standby with all rods on tb a bottom..

Date of Test:
.

! February 15,1991 i

-. -. .- . :
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Baseline Data References

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15

2. Simulator Test Certification Panel.

Test Results;

The utst as completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)

None.

t

Comments:

None.

. p)\v
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.12.5, Large LOCA in Cold Leg

Description of Test:

This test demonstrates the simulator capability to simulate a large reactor coolant
break per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full power
conditions, and the simulator response is compared to the expected response.
Manual actions, as directed by the Emergency Operating Procedures, are takeli to
achieve the cold leg recirculation lineups.

Malfunction Description:

i
Malfunction RCS-5, "Lar e LOCA in Cold Leg",is used for this test. This malfunction
simulates a cold leg brea on a selectable RCS Loop. The break size is a Design Basis
Accident shear.

The plant response for any break siza is a rapid RCS depressurization and an
automatic safety injection actuation.

Test Conditions:
.

The simulator is initialized in the reference 100% power condition. A DBA LOCA is
initiated on Loop A. Manua! actions, per the EOPsiare taken tc change the safety-

injection system alignment from injection to cold leg recirculation. The final
conditions are cold leg recirculation with the reactor core covered.

Date of Test:
i

january 16,1991

Baseline Data References
,

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures

2. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15. j
i

3. Simulator Test Certification Panel.

g

4

.



.-__ ~

-

em IST 6.12.5() Revision 1'
Page 2 of 2
01/16/91

Test Results:

The test was completed satisfactorily with one difference from the procedure
observed.

Corrective Actions:(if necessarf)

The difference was evaluated and a procedure change submitted.

A
V

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
*

procedure change.
.

O
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VIRGIL C. SUMMER SIMULATOR :

CERTIFICATION TEST ABSTRACT :

Procedure Title:

Malfunction Test IST-6.12.6.1, Reactor Coolant System Leak

Description of Test:- b

This test demonstrates the capability of the simulator to simulate a Reactor Coolant
System leak per Section 3,1.2 of ANSI /ANS 3.51985. The event is initiated at 75% -
power and the simulator response compared to the expected response.

Malfunction Description:

Malfunction RCS-6, " Reactor Cooir t System Leak"k on any selected RCS loop. Theis used for this test. This
malfo iction provides a selectable 0 20,000 GPM lea

>

- leak - an be ramped in over up to 3600 seconds.

The response to an RCS leak is a decrease in RCS pressure and pressurizer level. A
leak greater than makeup capability will cause a reactor trip and safety injection - I
actuation. Indications of leakage into the containment will also be seen.

Test Conditions:

' The simulator is initialized in the 75% power condition.LA 175 GPM leakiramped
in over 180 seconds,'is activated. The manual action of starting a second charging
aump is performed to increase makeup capability The final condition is with
etdown isolated, RCS makeup flow matching leak flow, and suction to the charging
pumps from the RWST.- ~

Date of Test:

January 25,1991

Baseline Data References

1. Virgil C. Summer Nuclear Station Annunciator Response Procedures,
t

'

2. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactorily with no problems observed.

7

Corrective Actions:(if necessary)

None.

O

Comments:

None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT -

Procedure Title:

FSAR Test IST 6.12.6.2, Small Break LOCA
3

Description of Test:

This test demonstrates the capability of the simulator to simulate the safety analysis
accident of a small break LOCA. The event is initiated from full power conditions,
and the simulator response is compared to the expected response' Brush recorder
traces are taken to compare the simulator response to the accident analysis curves
for this accident.

An attempt is made to match the accident analysis conditions but all o'f the
conservative assumptions used cannot be duplicated, The simulator re>ponse is
therefore evaluated under the criteria that the simulator parameters change in the
same direction as the accident analysis and do not violate physicallaws of nature.

Malfunction Description:

Malfunction RCS-6, " Reactor Coolant System Leak",is used for this test. The
malfunction allows the selection of any loop to experience a leak of 0 to 20,000
gallons per r1inute.

The small break LOCA response will be a dacreasing pressurizer pressure and les
and an eventual safety injection actuation. The RCS water inventory and pressu
will continue to dectease until the safety injection accumulators inject. RCS water
inventory will then start to recover.

Test Conditions:

The simulator is initiali7ed in the 100% power EOL condition. An RCS leak of 11,500
GPM on A Locq is initiated. The final conditions are with safety injectio_n actuated,
RCS pressure at 51 accumulator pressure, and core subcooling and reactor vessel level -

increasing.

[ Date of Test:
i

January 25,1991,

Baseline Data References:

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report. Chapter 15.
,

- 2. Simulator Test Certification Panel.

r
i

L
i-
4

4

v y w, , - -r.,-v m-e +~-3,-g 17.-, ,, a ,.+.,ny.=.. ce,-, ,w.v,y,,,r,.m-,-3 -,- + , , , . . v,,- ,,,,%,w w , ,, ,, g < , w g e y y . S.w s . , .,-



. . _ . _ ..

'

_ _.

q IST-6.12.6.2
V Revision 1i

l
Page 2 of 2'

01/25/91
;

I

Test Results:

The test was completed satisfactorily though a difference in response from that
specified in the procedure was noted.

|

Correctrie Actions (if necessary):

The difference was evaluated and a procedure change was submitted.

O
Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure change.

!
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.12.8.1, RCS Hot Leg RTO Failure

De 4 -tion of Test:

This test demonstrates the capability of the simulator to simulate a process
instrumentation failure per Section 3.1.2 of ANSI /ANS 3.5-1985. The event is
initiated at
100% power and the simulator response compared to the expected response.

Malfunction Description:

Malfunction RCS 8, " Reactor Coolant System RTD r ilure/',is used for this test. Thisa
malfunction allows the selection of any of the nire hot leg RTDs to fail anywnereO between 530*F and 630*F.

! The effect of failing a hot leg RTD will be a change in that loop's Tavg and a T. The
hot leg RTDs for each loop are averaged so the amount of change will be relatively'

small but MCB annunciators and a partial Reactor Trip may be received.

Iest Conditions:

The simulator is initialize 6 in the 100% oower condition, and a selected hot leg RTD
is failed to 630* F. The final condition will be at 100% power after the simulator
response is verified.

Date of Test:
|

January 23,1991

Baseline Data References

1. Simulator Test Certification Panel.i

.

'w) -

I

i
. _ _ . . . , . . . - . . . . - . - - -. - - , - -



- _ . . . . _ . _ . . _ . _ ._ . . . _ . _ . . _ _ _ _ _ . _ . . . . . _ _ _ _ _ _ . _ _ _ . . _ . _ . _ . _ _ . _ _ . . _ , . _ . _ . _ _ .

1
1

_ . _

i

|

IST 6.12.8.1O Revision 0
Page 2 of 2 i

02/12/91

Test Results:

The test was completed satisfactorily although some differences from the
procedures were noted. <

l-

Corrective Actions:(if necessary)

These differences were evaluated and a procedure change was initiated.

Comments:

The Simulator Test Certification Panel reviewed and approved the test results and
procedure char,ge.
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VIRGIL C. SUMMER E'.MULATOR

CERTIFICATION TEST ABSTRACT

!
i

Procedure Titles.

Malfunction Test IST 6.12.8.2, RCS Cold Leg RTO Failure

Description of Test:,

,

This test demonstrates the capability of the simulator to simulate a process 'sinstrumentation failure per Section 3.1.2 of ANSI /ANS 3.51985. The event l;
' initiated at

100% power and the simulator response compared to the expected response,i

j-

| Malfunction Description:
,

Malfunction RCS-8, " Reactor Coolant System RTD Failure", is used for this test. This
! malfunction allows the selection of any of the three cold leg RTDs to fail anywhere
' between 530 F and 630'F.

i The effect of failing a cold leg RTD will be a change in that loop's Tavg and a T..
MCB annunciators will be activated, and a partial Reactor Trip may be received.

,

| Test Conditions:
-

! The simulator is initialized in the 100% power condition and a select'ed hot leg R FD -
! is failed to 630* F. The final condition will be at 100% power after the simulv.x
[ response is verified.

! Date of Test:r

) January 23,1991

i Baseline Data References
;

i 1. Simulator Test Certification Panel.
! ,
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Test Results:
!

The test was completed satisfactorily although some differences from the
procedures were noted.

Corrective Actions:(if necessary)

The differances were evaluated and a procedure change was submitted.

. O
|
| Comments:

| The Simulator Test Certification Panel reviewed and approved the test results and
' procedure change.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Pjocedure Title:

Malfunction Test IST-6.12.9.1, RCS Median Signal Selector Failure

Description of Test:

This test demonstrates the capability of the simulator to simulate a process
instrumentation failure per Section 3.1.2 of ANSI /ANS 3.5-1985. The event is
initiated at 100% power and the simulator response compared to the expected
response.

if alfunction Description:

M alfunction RCS-9, "RCS Median Signal (Tavg or aT Selector Failure)",is used for
g this test. This malfunction provides the capability of failing the signal from ther

q Tavc) Median Signal Selector or the aT Median Signal Selector to the maximum or
: minimum value.

Failure of the AT Median Signal Selector will actuate only MCB annunciators. Failure
of the Tavg Median Signal Selector will cause the programmed pressurizer level to
change, the control signal to the Steam Dump System to change, and the control
rods to step.

Test Conditions:
'

The simulator isinitialized in the 100% power condition, and the Tavg Median
Signal Selector is failed to 630* F. The simulator is stabilized at the same power level
after the proper responses are verified.

Date of Test:

January 25,1991

Baseline Data References:

1. Simulator Test Certification Panel. .
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|
Test Results:

The test was completed satisfactorily with one omitted indicating light noted on the
procedure.

|

Corrective Actions:(if necessary)

A procedure change was initiated.

O Comments:

The Simuletor Test Certification Panel reviewed and approved the procedure
change.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.12.10, RCS Fuel Leak.

Description of Test:

This test demonstrates the capability of the simulator to simulate a fuel cladding
failure per Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at full power
conditions and the simulator response compared to the expected response.

Malfunction Description:

Malfunction RCS 10, " Reactor Coolant System fuel Leak", is used for this test. This
malfunction simulates a fuel clad failure causing RCS activity to increase to the
selectable range of 10 2 uc/cc to 10 uc/cc. This activity can be ramped in at up to 3500Oy seconds.

. The response to this failure is various radiation monitoring system alarms.

Test Conditions:

The simulatorisinitialiied at the reference 100% power condition and the
malfunction activated and set at 10 uc/cc ramped in over 60 seconds. The test is
terminated, still at 100% power, after verification of the correct responses.-

Date of Test:

December 4,1990

Baseline Data References

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Sim'ulator Test Certification Panel.

.
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Test Results:

.,.

The test was completed satisfactorily with no problems observed.

4

- Corrective Actions:(if necessary)>

,

None.
,

i

I

|

; Comments:

| None.
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST 6.12,15, RCS Flow Transmitter failure.

Description of Test:

This test demonstrates the capability of the simulator to simulate a process
instrumentation and alarm failure per Section 3.1.2 of ANSI /ANS 3.51985. The event
is initiated at full power conditions, and the simulator response is compared to the
expected response.

Malfunction Description:

/') Malfunction RCS-15, " Reactor Coolant System Flow Transmitter Failure", is used for
(/ this test. This malfunction allow the selection of any of six of the loop flow-

transmitters to fail at from 0% to 120%.

The plant response to any single flow transmitter failure would be a partial reactor
trip and associated alarms. The failure of two transmitters low or' the same RCS loop
would cause a rentor or trip.

|

Test Conditions:

| The simulatorisinitialized in the reference 100% power condition One of the flow
transmitters is selected to fail to 0% over 10 seconds. After verification of the correct

i responses, the final condition is still at 100% power.

Date of Test:

November 9,1990

'

Baseline Data References:

| 1. Simulator Test Certification Panel.
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)

V)
/*

None.

Comments:

None.

.
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VIRGilC. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

FSAR Test IST-6.12.18, Variable RCS Baron Concentration (Uncontrolled Dilution).

Description of Test:

This test demonstrates the capability of the simulator to simulate the safety analysis
accident of an uncontrolled boron dilution. The event is initiated from Hot Standby
conditions, and the simulator response is compared to the expected response.

An attempt is made to match the accident analysis conditions but all of the
conservative assumptions used cannot be duplicated. The simulator response is
therefore evaluated under the criteria that the simulator parameters change in the:

| same direction as the accident analysis and do not violate physicallaws of nature.-

!
I Malfunction Description:

Malfunction RCS-18, " Variable RCS Boron Concentration", is used for this test. This
malfunction allows the setting of the RCS boron concentration at any value, ramped
in at up to 3600 seconds.

The plant response to an uncontrolled dilution will be an increased neutron flux and
eventual criticality.

Test Conditions:

The simulator is initialized in the Hot Standby condition and the malfunction
activated. The final condition is with the reactor critical from the clilution.

Date of Test:

January 18,1991

Baseline Data References:
'

1. Virgil C. Summer Nuclear Station Final Safety Analysis Report, Chapter 15.

2. Simulator Test Certification Panel.

O
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Test Results:

The test was completed satisfactorily with no problems noted.

Corrective Actions (if necessary):

None.

O
Comments:

None.

.

O
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VIRGIL C. SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Malfunction Test IST-6.13.1.2, Loss O/ Shutdown Cooling.

Description of Test:

This test demonstrates the capability of the simulator to simulate a loss of shutdown
cooling per Section 3.1.2 of ANSl/ANS 3.51985. The event is initiated at conditions
of approximately 190 F, and 400 PSIG, and the effect of a loss of shutdown cooling
observed on the Reactor Coolant System.

Malfunction Description:

Malfunction RHR 1,"RHR Pump Trip",is used for this test. The malfunction allows
G for the trip of either or both of the RHR pumps.

'

V
The response to a loss of shutdown cooling will be a gradual heatup of the reactor

! core and reactor coolant system, This will be seen by increases in RCS Loop T andsorpressunzerlevel.
,

|

Test Conditions:
|

The simulator is initialized at RCS conditions of approximately 190'F and 400 PSIG.
All RHR pumps are then tripped. The test is terminated when the indications of an

| RCS heatup are observed.

Date of Test:

January 18,1991

Baseline Data References

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Simulator Test Certification Panel. .

!
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Test Results:

The test was completed satisfactorily with no problems observed.

Corrective Actions:(if necessary)

None.

'

Comments:

None.

:
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VIRGIL C. SUMMER TRAINING SIMULATOR

CERTIFICATION TEST ABSTRACT

Procedure Title:

Maliunction Test IST-6.13.7, Reactor Building Spray Pump Failure

Description of Test:

This test demonstrates the capability of the simulator to simulate a passive
malfunction in a ESF system per Section 3.1.2 of ANSI /ANS 3.51985. The failure is
initiated at full power conditions, where it is not apparent. A loss of coolant
accident is then activated, and the indications of a reactor building spray pump
f ailure are verified.

Malfunction Description:

Malfunction RHR 7, " Reactor Buildin?ther reactor building spray pump to trip or fail
Spray Pump Failure," is used for this test. This-

malfunction allows the selection of e
to start.

The activation of a pump failure while the pump is not running provides no
indication of the failure. The selected pump will fail to start if activated, or trip if
running, causing a loss of flow and pressure and a pump trip annunciator.

Test Conditions:

The simulator is initialized in the reference 100% power condition, and one spray
pump is selected to trip / fail to start. A DBA LOCA (Malfunction RCS 5)is activated
and the indications of the pump failure are verified. The final conditions are in the-
injection phase of a loss of coolant accident with the selected reactor building spray
pump not running.

Date of Test

January 18,1991'

Baseline Data References .

1, Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Virgil C. Sunimer Nuclear Station Annunciator Response Procedures.

3. Simulator Test Certification Panel.
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Test Results:

This test was completed satisfactorily with no problems noted.

i

Corrective Actions:(if necessary)

None.

Comments:,

1
' None,
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VIRGIL C SUMMER SIMULATOR

CERTIFICATION TEST ABSTRACT

| Procedure Title:
1

Malfunction Test IST-6.15.1, Inadvertent Turbine Trip.

Description of Test:
i

This test demonstrates the capability of the simulator to simulate a turbine trip per
Section 3.1.2 of ANSI /ANS 3.51985. The event is initiated at a full power conditions
and the simulator response compared to the expected response.

! Malfunction Description:

O Malfunction TUR 1, " Inadvertent Turbine Trip",is used for this test. This
malfunction simulates a mechanical trip valve failure which trips the turbine.

| The plant response to a turbine trip at greater than 50% power will be a reactor trip
and cooldown to hot standby conditions.

Test Conditions:

The simulator is initialized at the reference 100% conctition and the malfunction
activated. The final condition will be at hot standby conditions, after verification of
the simulator response.

Date of Test:

1 January 18,1991

1

Baseline Data References'

.

1. Virgil C. Summer Nuclear Station Emergency Operating Procedures.

2. Simulator Test Certification Panel.

O
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Test Ret 4:

The test was completed satisfactorily with one minor problem with the servo valve
current indications

Corrective Actions:(if necessary)

,

Simulator Discrepancy Report 91014 was written to correct the servo valve current
indication.

Comments:

None.

|

|

|
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(3 3.5 Simulator Annual Operability Testing Requirements

j Simulator performance testing is required on a continuous basis to verify
overall simulator model completeness and integration, and to verify simulator
performance against the performance criteria of ANSI /ANS 3.51985.

A simulator annual operability test is required by the standard, and is
comprised of steady state performance tnts and transient tests of a benchmark
set of transients. In addition, the simuiator real time test will be performed
annually.

Regulatory Guide 1.149, Nuclear Power Plant Simulation Facilities For Use in
Operator License Examinations, requires that all the certified simulator
malfunct;ons be tested in their entirety over a four year period. This is in
addition to the required annual operability test.

Appendix 1 lists the simulator testing requirements over the four year period.

|
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Simulator Annual Operability Test Requirements

1_991/1992

A. Steadv State Performance Tests (Annual)

1) IST-4.1,100 Percent Power Heat Balance Stability Test.

2) IST-4.2,75 Percent Power Heat Balance.

3) IST-4.3,50 Percent Power Heat Balance.

B. Transient Tests (Annual)

1) IST 7.1, Simultaneous Closure of All 3 MSIVs.

2) IST 7.2, Simultaneous Trip o' A!! 3 RCPs.

3) IST-7.3, Main Turbine Trip (At Maximum Power Level Which Does Not Cause
Reactor Trip).

4) IST-7.4,100% LOCA With Loss of Offsite Power.

5) IST 7.5,100% Unisolable Main Steamline Break.
A
V 6) IST-7.6, Slow Primary System Depressurization to Saturated Conditions.

7) IST-7.7, Manual Reector Trip.

8) IST-7.8, Simultaneous Trip of All Feedwater Pumps.

9) IST-7.9, Trip of One Reactor Coolant Pump.

10) IST-7.10, Maximum Rate Power Ramp (100% to 75% to 100%).

C. Computer Real Time Test (Annual)

1) IST-11.1, Computer Real Time Test.

D. Normal Operations Tests (25% per Year)

1) IST-2.1, Power Reduction to 75 Percent Power.

2) IST-2.2, Power Reduction to 50 Percent Power.

3) IST-2.3,50 Percent Power to 2 Percent Power.

nv

.. . .
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1

E. Malfunction Tests (25% per Year)
l

1) IST-6.12.2, Steam Generator Tube Leak.

2) IST-6.12.6.1, Reactor Coolant System Leak.

3) IST-6.6.1, Station Blackout.

4) IST-6.6.11.1, Loss of 120 VAC Instrument Bus.

5) IST-6.3.2.1, Wot rell Level Controller Failure.

6) 15T-6.7.1.1, Main Feedwater Pump Trip.

7) IST-6.4.4.1, Dropped Rod.

8) IST 6.6.12, Generator Breaker Trips Without Turbine Trip.

9) IST-6.5.7, Lou of Normal Letdown.

10) IST-6.7.8, Feedline Break inside Containment.

11) IST-6.10.3, Steam Generator Level Control Failure.

('] 12) IST-6.4.6.2, Uncontrolled Manual Rod Motion.

13) IST-6.10.5.1, Safety injection Failure (inadvertent initiation).

14) IST-6.12.8.1, Reactor Coolant System Ho* ! eg RTD Failure.

F. Plant LER Tests (25% per Year)

1) IST-10.1, Reactor Trip Following loss of inverter XIT-5904.

2) IST-10.5, Reactor Trip Due To High Positive Power Rate.

.

/ \
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1992/1993p
A. Steady State Performance Tests (Annual)

1) IST 4.1,100 Percent Power Heat Balance-Stability Test.

2) IST 4.2,75 Percent Power Heat Balance.
,

3) IST-4.3,50 Percent Power Heat Balance.

B. Transient Tests (Annual)

1) IST-7.1, Simultaneous Closure of All 3 MSIVs.

2) IST-7.2, Simultaneous Trip of All 3 RCPs.

3) IST 7.3, Main Turbine Trip (At Maximum Power Level Which Does Not Cause
Reactor Trip).

4) IST-7.4,100% LOCA With Loss of Offsite Power. '

5) IST-7.5,100% Unisolable Main Steamline Break.

6) IST-7.6, Slow Primary System Depressurization to Saturated Conditions.
'

7) IST-7.7, Manual Reactor Trip.

8) IST 7.8, Simultaneous Trip of All Feedwater Pumps.

9) IST-7.9, Trip of One Reactor Coolant Pump.
,

10) IST 7.10, Maximum Rate Power Ramp (100% to 75% to 100%).
,

C. Computer Realtime Test (Annual)

1) IST-11.1, Computer Real Time Test.

"

D. Normal Operations Tests (25% per Year).

1) IST 2.4,2 Percent Power to Hot Standby.

; 2) IST-2.5, Hot Standby to Hot Shutdown.

3) IST-2.6, Shutdown and Cooldown to Cold Shutdown .
.

O
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O
E. [4alfunction Tests (25% per Year)

1) IST-6.5.12, Leak in Charging Line.

2) IST 6.11.7, Safety Valve Failure.

3) iST-6.6.18, Failure of ESF Transformer.

4) IST-6.6.7.1, Loss of 125 VDC Bus,
4

5) IST-6.1.4.2, Loss of Service Water System.

6) IST 6.7.1.2, Loss of Normal and Emergency Feedwater.

7) IST 6.4.1, Rods Fail to Move.

8) IST 6.4.6.1, Uncontrol:ed Auto Rod Motion.

9) IST 6.10.9.1, Rx Trip Breaker Failure (inadvertent Open).

10) IST 6.7.16.1, Feedline Break Between FE 496 and FW lsolation Valve

11) IST-6.13.7, Reactor Buiiding Spray Pump Failure.

p 12) IST-6.4.5, Ejected Rod.
V

13) IST-6.8.10, Steam Generator Safety Valve Failure.

14) IST 6.12.8.2, Reactor Coolant System Cold Leg RTD Failure.

F. Plant LER Tests (25% per year)

1) IST 10.2, Reactor Trip After Loss of Power to l&C Process Control Cabinet XPN-
7008.

O

.
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1993/1994

A. Steadv State Performance Tests (Annual)

1) IST 4.1,100 Percent Power Heat Balance Stability Test.

2) IST 4.2,75 Percent Power Heat Balance.

3) IST 4.3,50 Percent Power Heat Balance.

>

B. Transient Tests (Annual)

1) IST-7.1, Simultaneous Closure of All 3 MSIVs.

2) IST-7.2, Simultaneous Trip of All 3 RCPs.

3) IST-7.3, Main Turbine Trip (At Maximum Power Level Which Does Not Cause
Reactor Trip).

4) IST-7.4,100% LOCA With Loss of Offsite Power,

5) IST-7.5,100% Unisolable Main Steamline Break.

6) IST-7.6, Slow Primary System Depressurization to Saturated Conditions.

(q 7) IST 7.7, Manual Reactor Trip.
)

8) IST-7.8, Simultaneous Trip of All Feedwater Pumps.

9) IST 7.9, Trip of One Reactor Coolant Pump.

10) 15T 7.10, Maximum Rate Power Ramp (100% to 75% to 100%).

!
C. Computer Realtime Test (Annual)

1) IST-11.1, Computer Real Time Test,,

i D. Normal Operations Tests (25% per Year)

j 1) IST-2.7, Cold Shutdown to Hot Shutdown.

2) 15T 2.8, Hot Shutdown to Hot Standby.

|

O
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E. Malfunction Tests (25% per Year)

1) IST 6.5.13, Letdown Line Leak Outside Containment.

2) IST-6.11.4.2, Relief Valve Failure.

3) IST-6.6.6.1, Diesel Generator Failure.

4) IST-6.12.3, Reactor Coolant Pump Trip.

5) IST-6.13.1.2, Loss of Shutdown Cooling.

6) IST-6.11.5, Pressurizer Pressure Channel Failure (Protection).

7) IST-6.12.10, RCS Fuel Leak.3

8) IST-6.8.5.2, Steam Dump Control Failure.

9) IST-6.8.3, Steamline Break Inside Containment.

10) IST-6.9.3.2, Power Range Control Channel Failure.

11) IST 6.7.3.2, Turbine Driven Emergency Feedwater Pump Trip.

12) IST-6.7.15.1, FW Control Valve Position Failure.

13) IST 6.12,4, Reactor Coolant Pumo Locked Rotor.

14) 15T-6.12.9.1, Reactor Coolant System Tavg Median Signal Selector.

F. Plant LER Tests (25% per Year)

1) IST-10.3, Safety injectirn Actuation on Test Closure of A MSIV.

.
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1994/1995

A. Steady State Performance Tests (Annual)

f 1) IST-4.1,100 Percent Power Heat Balance Stability Test.

2) IST-4.2,75 Percent Power Heat Balance.

3) IST-4.3,50 Percent Power Heat Balance.

B. Transient Tests (Annual)

1) IST-7.1, Simultaneous Closure of All 3 MSIVs.

2) 15T-7.2, Simultaneous Trip of All 3 RCPs.

3) IST-7.3, Main Turbine Trip (At Maximum Power Level Which Does Not Cause
Reactor Trip).

4) IST-7.4,100% LOCA With Loss of Offsite Power.

5) IST-7.5,100% Unisolable Main Steamline Break.

6) IST-7.6, Slow Primary System Depressurization to Saturated Conditions.

p 7) IST-7.7, Manual Reactor Trm
V

8) IST-7.8, Simultaneous Trip of All Feedwater Pumps.

9) IST-7.9, Trip of One Reactor Coolant Pump.
i

| 10) IST-7.10, Maximum Rate Power Ramp (100% to 75% to 100%).
!

C. Computer Real Time Test (Annual)

1) IST-11.1, Cor.iputer Real Time Test.

I D. Normal Operations Tests (25% per Year)

1) IST-2.9, Hot Standby to 2 Percent Power.

2) IST-2.10,2 Percent Power to 100 Percent Power.

3) IST-2.11, Recovery to Rated Power after Reactor Trip..
.

|

|
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q E. Malfunction Tests (2596 per Year)

1) IST 6.12.5, Large LOCA in Cold Leg.

2) IST-6.1.1.9, Loss of Instrument Air.

3) IST-6.6.4.1, Loss of Service Bus.

4) IST-6.3.1, Loss of Condenser Vacuum.

5) IST-6.2.7.2, Loss of Component Cooling Water System.

6) IST-6.4.7.2, Stuck Rod.

7) IST-6.15.1, Inadvertent Turbine Trip.

8) IST-6.11.1.1, Pressurizer Pressure Control Channel Failure.

9) 157 6.8.4, Steamline Break Outside Containment.

10) IST 6.12.15, RCS Flow Transmitter Failure.

11) IST 6.10.9.2, Rx Trip Breaker Failure (Fails to Open).

12) IST 6.12.6.2, Small Break LOCA.

13) IST-6.12.18, Variable RCS Boron Concentration.O
F. Plant LER Tests (2596 per Year)

1) IST-10.6, Safety injection Actuation Due to Pressurizer Spray Valve Failure.

.

.

v
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4.0 SIMULATOR DISCREPANCY RESOLUTION AND UPGRADING

4.1 Discrepancy Resolution Procedure

An aggressive program of identifying and correcting simulator discrepancies
(differences in the physi,al or operational characteristics between the
simulator and the plant) has been in place since the start of training on the
Virgii C. Summer Simulator. The program allows anyone noting a difference
between the simulator and the Virgil C. Summer Nuclear Station to originate a

Simulator Discrepancy Report (SDR). SDRs are also written to incorporate plant
modifications into the simulator and to track temporary control board

-

changes.

Simulator Discrepancy Reports are sent to Nuclear Computer Services for
resolution. After the required hardware or software changes are made and
tested by Nuclear Computer Services, the Simulator Operations Specialist will
also test the changes and accept or reject the problem resolution. On.ly after
satisfactory testing will a permanent change be made on the training disk. The
status of all SDRs is maintained on the simulator Configuration Management
System (CMS).

Administrative control of Simulator Discrepancy Reports is provided by Nuclear

Operations Education and Training.

|

I

O
30-t

- _ . _ . _ _ . . _ _ . - . _ . _ . _ . _ . _ . _ . - . _ - _ - _ . . , _ . _ . - . . _ . _ _ . . , _ _ _ _ _ , _ ,



_. _ ___ ____ _ _ _

_ _.

OQ 4.2 Upgrading Program

All modifications to the Virgil C. Summer Nuclear Station are reviewed by
Nuclear Operations Education and Training for applicability to the simulator.
Those modifications identified as requiring a simulator hardware or software
change are documented with a Simulator Discrepancy Report. The status of all
plant modifications, whether implemented on the siraulator or not, are tracked

by the Nuclear Operations Education and Training Department. The review
and disposition of plant modifications are administratively controlled by
Nuclear Operations Education and Training.

In addition, transients that have occurred at the \'irgil C. Summer Nuclear
Station and other industry events are reviewed by Nuclear Operations
Education & Training for their training impact. A f mulator Discrepancy Report
will be written to add new simulator malfunctions if deemed necessary for
training. This program is administratively controlled by Nuclear Operations
Education & Training.

O

k
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5.0 LIST OF STANDARD ABBREVIATIONS I

Auxiliary BuildingAB -

Alternating CurrentAC -

AFD Axial Flux Difference-

Acoustic Leak Monitoring SystemALMS -

AN51/ANS 3.51985ANS 3.5 -

AO - Auxillary Operator

Abnormal Operating ProcedureAOP -

Annunciator Response ProcedureARP -

Anticipated Transient Without a ScramATW5 -

BAT Boric Acid Tank-

BCMS Boron Concentration Monitoring system-

Beginning of LifeBOL -

BOP Balance of Plent-

BR5 Boron Recycle System-

B5 - Bistable

O BTRS Boron ine,mei Reoeneretiom svstem-

CB Control Building-

CCBP Component Cooling Water Booster Pump-

CCW Component Cooling Water-

CCWP Component Cooling Water Pump-

Control Rod Drive MechanismCRDM -

Control Room Evacuation PanelCREP -

CRS Control Room Supervisor-

Cathode Ray TubeCRT -

C5 Containment Spray-

CSAS Containment Spray Actuation Signal-

Critical 5afety FunctionCSF -

Condensate Storage Tank |
'

CST -

Chemical and Volume Control SystemCVCS -

i

-3 2-
,
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D/G or DG Diesel Generator-

DAST Deaerator Storage Tank-

DBA Design Basis Accident-

DBD Design Basis Document. -

'
DC Direct Current-

DMIMS Digital Metal lmpact Monitoring System-

DNB Departure From Nucleate Boiling-

DNBR Departure from Nucleate Boiling Ratio-

DRPI Digital Rod Position Indication-

9

ECCS Emergency Core Cooling System-

ECP Estimated Critical Position
a

EFW Emergency Feedwater-

EHC Electrohydraulic Control-

EOF Emergency Offsite Facility-

EOL End of LifeO
-

EOP Emergency Operating Procedure-

EPP Emergency Plan Procedure-

ESF Engineered Safety Features-

ESFAS Engineered Safety Features Actuation System-

FCV Flow Control Valve-

FE Flow Element-

FHB Fuel Handling Building-,

FSAR Final Safety Analysis Report-

FT Flow Transmitter-

FWBV Feedwater Regulatng Bypass Valve-

FWlV - Feedwater isolation Valve

FWRV Feedwater Regulating Valve ,-

GOP General Operating Procedure-

Gallons Per Minutegpm -

O
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Hz - Hertz

l&C Instrumentation and Controls-

IA Instrument Air-

IB Intermediate Building-

Institute of Nuclear Power OperationsINPO -

IPCS Integrated Plant Computer System;
-

IR Intermediate Range-

ISOL Isolation-

KHz Kilohertz-

KVA Kilovolt Amps-

LB Level Ristable-

LBS/HR Pounds Mass Per Hour-

,

LCO Limiting Condition for Operation-

LCV Level Control Valve-
,

LER Licensee Event Report-

LOA LocalOperator Action-

LOCA - Loss of Coolaitt Accident

LS Level Switch-

MCB Main Control Board-

MDEFP - Motor Driven Emergency Feed Pump

MFBP Main Feedwater Booster Pump-

MFP Main Feedwater Pump-

MFW Main Feedwater-

MI MiscellaneousInstrumentation-

j ''OL Middle of Life-

MOV Motor Operator Valve-

| MS Main Steam-

,

.

I MSIV Main Steam Isolation Valve-

! MTC Moderator Temperature Coefficient-

MW Megawattg) -

L
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MWe Megawatt Electric-

MWt Megawatt Thermal-

NIS - Nuclear Instrumentation System

NPSH Net Positive Suction Head-

NRC Nuclear Regulatory Conimission-

NROTC Nuclear Reactor Operator at Yhe Controls-

Nuclear Steam Supply SystemNSSS -

ONO Off NormalOccurrence-

OPAT Overpower Differential Temperature-

OTAT Overtemperature Differential Temperature-

PCV Pressure Control Valve-

POAH Point c.f Adding Heat-

PORV Power Operated Relief Valve (Pzr)-

PR Power Range-

PRT Pressurizer Relief Tank-

O
( V PS Pressure Switch-

PSIG Pounds Per Square Inch Gauge-

i PWR Pressurized Water Reactor-

| PZR - Pressurizer

RB - Reactor Building

RCCA Rod Cluster Control Assembly-

RCDT Reactor Coolant Drain Tank-

RCP Reactor Coolant Pump-

RCS - Reactor Coolant System

RHR Residual Heat Removal-

Ril Rod Insertion Limit-

RMWST Reactor Makeup Water Storage Tank-

RO Reactor Operator-

RPI Rod Position Indication-

RPM Revolutions Per Minute-

35-
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RPS Reactor Protection System-

'

RTB Reactor Trip Breaker-

Resistance Temperature DetectorRTD -

,

RVLIS Reactor Vessel Level Indicating System-

Refueling Water Storage TankRWST -

5/G or SG Steam Generator-

SDM Shutdown Margin-

- . Shift EngineerSE

SER Significant Event Report-

SFP Spent Fuel Pool-

SFPCS Spent Fuel Cooling System-

SGTR Steam Generator Tube Rupture-

SGWLC Steam Generator Water Level Control-

51 Saf'"y injection-

SIPCS Simulator Integrated Plant Computer System-

a SIS Safety injection System-

SOER Significant Operating Experience Rer ort-

SOP System Operating Procedure-

i

SR Soerce Range-

SRO Senior Reactor Operator-

SS Shift Supervisor-

STA - - ShiftTechnical Advisor

STP Surveillance Test Procedure-

SUR Startup Rate-

_

SW Service Water-

;
'

SWBP -- Service Water Booster Pump

' SWP Service Water Pump-

,
.

TA.VG or Tavg Average Terr oe;ature-

or Tavg

! TB Turbine Building-

O.
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Tc - Cold leg Temperature

TC - Thermocouple

TDEFP Turbine Driven Emergency Feed Pump-

TH Hot Leg Temperature-

TREF Reference Temperature-

TS Technical Specification-

TSC Technical Support Center-

V Volt-

VAC Volts Alternating Current-

VAR - Volt Ampere Reactive

VCT - Volume Control Tank

VDC Volts Direct Current-

VLV Valve-

WGDT Waste Gas Decay Tank-

WG Waste Gas System-

A
LJ AP Differential Pressure-

AT DifferentialTemperature-

-[]es
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