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IST-8 6.1, Operational Leakage to RCP Seals

IST-8.6 2, Operational Leak Test

IST-8.7.1, Reactor Building Cooling Unit Functional Test

IST-8 8.1, lodine Removal System Test

IST-8.9.1, Main Steam Valve Operability Test

IST-8.10.1, Train A Service Water System Valve Operability Test

IST-8.10.2, Train B Service Water System Valve Operability Test

IST-8 111, Control Room Emergenr, air Cleanup System Operability Test

IST-8.12.1, Diesel Generatar Gperability Test

IST-8 13 1, Pressurizer Ble -k Valve Operability Test

IST-8 14 1, Axial Flux Difference Calculation

IST-8.15.1, Shutdown Margin Verification

IST-8.16.1, Steam Generator Blowdown Valve Operability Test

IST-8.17.1, Radiation Monitor Monihly Source Check

IST-8.18.1, Post Accident Hydrogen Removal Valve Operability Test

IST-8.19.1, RB and AB Nuclear Drains Valve Operability Test

IST-8.20 1, Reactor Coolant System Valve Operability Test

IST-8.21.1, Turbine Trip Actuating Device Operational Test

IST-8 221, Nuclear Sampling Valve Operability Test

IST-8.23.1, Waste Processing Valve Operability Test

IST-8.24 .1, Reactor Makeup Water Valve Operability Test

IST-8.25.1, Feedwater Valve Operability Test

Transient Test Abstracts

(ST-7 1, Simultaneous Closure of All 3 MSIVs

IST-7.2, Simultaneous Trip of All 3 RCPs

IST-7.3, Main Turbine Trip (At Maximum Power Level Which Does Not Cause Reactor
Trip)

IST-7.4,100% LOCA With Loss of Offsite Power

IST-7.5, 100% Unisolable Main Steamline Break

IST-7.6, Slow Primary System Depressurization to Saturated Conditions

IST-7.7, Manual Reactor Trip

41




function Test Abstracts




I$1-6.7.16.1, Feedline Break Between FE-496 and FW Isol Viv
. IST-6 8.3, Steamline Break Inside Containment
IST-6.8.4, Steamline Break Outside Containment
IST-6.8.5.2, steamline Dump Control Failure
IST-6.8.10, SG Safety Valve Failure (MS Accidental Depressurization)
IST-6.9.3.2, Power Range Control Channel Failure
(ST-6.10.3 Steam Generator Level Control Failure
i$T-6.10.5 1, Safety Injection Failure (Inadvertent Actuation)
IST-6.10.9.1, Reactor Trip Breaker Failure (Inadvertent Open)
IST-6.10.9.2, Teactar Trip Breaker Failure (Fails to Open)
IST-6.11.1.1, Pressurizer Pressure Control Channel Failure
IST-6.11.4.2, Relief Valve Failure
IST-6.11.5, Pressurizer Pressure Channel Failure (Protection)
IST-6.11 7, Safety Valve Failure
IST-6.12.2, Steam Generator Tube Leak
IST-6.12.3, Reactor Coolant Pump Trip
IST-6.12.4, Reactor Coolant Pump Locked Rotor
'$7-6.12.5, Large LOCA in Cold Leg
IST-6 12.6.1, Reactor Coolant System Leak
‘ IST-6.12.6.2, Small Break LOCA
IST-6.12.8.1, RCS Hot Leg RTD Failure
IST-6.12.8.2, RCS Cold Leg RTD Failure
IS1-6.12.9.1, RCS Tavg Median Signal Selector Failure
IST-6.12.10, RCS Fuel Leak
IST-6.12.15, RCS Flow Transmitter Failure
IST-6.12.18, Variable RCS Boron Concentration (Uncontrolled Dilution)
IST-6.13.1.2, Loss of Shutdown Cooling
IST-6.13.7, Reactor Building Spray Pump Failure
IST-6.15.1, Inadvertent Turbine Trip
3.5 Simulator Annual Operahility Testing Requirements
Appendix 1 Simuletor Annual Operability Test Requirements

4.0 SIMULATOR DISCREPANCY RESOLUTION AND UPGRADING
4.1 Discrepancy Resolution Procedure
4.2 Upgrading Program

. 50 LISTOFSTANDARD ABBREVIATIONS



1.0 SIMULATOR INFORMATION

11

Genera!

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 €. Summer Nuclear Station, a
Westinghouse 3-Loop Pressurized Water Reactor rated at 27/5 MWT. The
facility 1s owned by the South Carolina Electric & Gas Company and the
South Carolina Public Service Authority, but operated solely by South
Carolina Electric & Gas Company. The :imulator 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 momentum, 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



effects of xenon and samarium are treated in greater d:tail. The
ability to adjust the kinetics response of the reactor to match design
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
training.

The interactive Model Builder (IMB): the IMB vvas 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
15 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 significantly
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increases the number of abnormai or malfunction conditions which
the instructor may initiate for training. Second, the handlers have
been improved to provide a more accurate aynamic 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 asingle 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

1b-



1.2 Control Room Comparison

121

Control Room Physical Arrangement

The Virgil C. Summer Simulator physica! arrangement closely duplicates
the Virgil C. Summer Nuclear Station Control Room. The physical layeut
includes an artificial vertical column near the center of the control
room in the same location as found in the plant control rcom.
Emphasis is placed on maintaining the simulator appeararce 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 ;enorted 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, and a
computer terminal) is not included in the simulator controlled
area.

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.



1.2.2

Panels and Equipment

All major panels and equipment in the plant control room are present
in the simulator contral 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) terminal located 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
which is only statically simulated and nct required for training.

4  Generator and Trariformer Eleccrical Relay Board i1s statically
simulated except for the following elements used for training:

a 86TTR Lockout Relay
L. TS-412 Underfrequency Protection Switch
¢ Relay DC Power (Blue) lights

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

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

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

8 Environmental temperature monitor line printer.

9 Digital Metal Impact Monitor System (DMIMS) printer (s statically
simulated.



10. 7The Control Room Supervisor's desk and Shift Engineer's desk

"

each contain two CRTs which are connected to the Simulato,
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 each
desk which isdriven 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 Reom will be modified to be consistent with the
Simulator Control Room.

The following differencc. have also been noted on IST-9.1,
Simulator Contro! Board Audit, Attachment |, 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, tem S - Simulator should have third scale

Panel 6111, item 6 -on FCV "“MAN" is manual

Panel 6111, ftem 14 - “Push to Reset SG Blwdn Isol VIv"”
should be raised

Panel 6112, Item 4 - Left for channel select should be " «"

Panel 6115, item 10 - Alignment for Turbine Trip not
correct

Panel NI-44(2), ltem 1 -Simulator has different timer scaler
than plant

Panel RMS-3(5), Item2 -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), Item5-Same asitem 2, RMS-3(5)

Panel RMS-3(5), Item6 -Same asitem 3, RMS-3(5)

Panel RMS-3(5), Item8 -Same as!tem 2, RMS-3(5)

Panel RMS-3(5), Item9 -Same asitem 3, RMS-3(5)

Panel RMS-2(5), Item2 -Plain bezel on Switch in Simulator

Control Room
Panel RMS-2(5), Item 3 -Simulator has black gravoply with
numbers on edge
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Panel RMS-2(5), Item5S -Same asitem 2, RMS-2(5)

Panel RMS-2(5), Item6 -Same aslitem 3, RMS-2(5)

Panel RMS-2(5), Item8 -Same asitem 2, RMS-2(5)

Panel RMS-2(5), Item9 -Same asitem 3, RMS-2(5)

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), Item 7 - FS Computer Printer Stand - Not In
Simulator

Panel CCM-1(1), Item 1 - Okidata, microline printer - Not In
Simulator

Systems

Ali systems necessary to support operator training have been modeied
on the simulator. The following is a list of systems which are either
partially modeied or are not required to support control room

operations.
BR =  Boron Recycle (P)
CE = Control Room Evacuation (outside CR)

DN = Demin Water (P)

HR =  HRRemoval - Post Accident (P)
HY =  Hydrogen (P)
M = Miscellaneous Instruments (P)

NB = Nuclear Blowdown (P)
ND = Nuclear Plant Drains (P)
NG =  Nitrogen (P)

OW =  Offsite Warning (P)
SO = Sump Drains (P)

S =  Nuclearsampling (P)
TX =  Technical Support

VL =  Local Ventilation (P)
WG =  Waste Gas (P)

WI = Condensate Demin (P)



WL =  Waste Liquid (P)
(P) = Partially modeled

124 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 1s placed on
maintaining the simulator control room like the plant control room.

R R
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Extra ceiling light to south of MCB

Two (2) upright cabinets in southwest corner
One (1) file cabinet below light box

Fire door in southwest corner

Insulated box above door

Printer facing wrong direction

Large electrical connector box on wall
Electrical connection box for printer
Electrical connection box

Plastic holders for forms

Wooden box for name plates

Boxing cover for fire door

No thermostat in simulator

No Radiation monitor in simulatar
Different type of lights

No thermostat in simulator

Three (3) cameras in simulate-

Lighting is different

Ceding tiles are different

Simulator does not have access point

Doors are different

Simulator does not have phone

Simulator does not have doors to restrooms
No offices behind control board in simulator
Simulator does not have door in east wail



‘ 26. Ceiling hasdifferent size celling egg crates

12.5 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 an 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. Th~ SIPCS database points are
periodically updated to match “..e plant in accordance with
simulator update requirements. All points listed in Appendix 2
have static (constant) values displayed

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 !PCS 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 EQF 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

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 probiems may be resolved more
quickly

All reports from the SIPCS are labeled to indicate that they are
simulator generated reports. Justification for the difference is a
human factors concern
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Section 1.2

Appendix 2.
Page 10f7
STATICAI .Y '*ODELED
$FCS POINTS

POINT ID VALUE TYPE* DESCRIPTION INSTRUMENT
T5764A CCONAS Al THRUST BRG FRONT PLA TES764A
F4845A CCONOO Al NB SP RESIN SLUICE P FT4845
FAB11A CCONAS Al NB DEMIN TO PLANT DI FT4811
L4753A CCONSO Al NUCLEAR BLOVWDOWN TAN LT4753
L4843A CCONAD Al SPENT RESIN STORAGE LT4843
T3371A CCONAS Al FPT A ACTIVE THRUST TE3I3N
T3372A a0 Al FPT B ACTIVE THRUST TE3372
T3373A CCON£S Al FPT CACTIVE THRUST TE3373
T3374A CIOUN S Al FPT A INACTIVE THRUS TE3374
T3375A CCONAD Al FPT B INACTIVE THRUS TE3375
T3376A CCONAS Al FPT C INACTIVE THRUS TE3376
T3377A CCON4ABO Al FPTAHPSTOP  CHE TE3377
T3378A CCON4bB0 Al FPTB MPSTOP VV CHE TE3378
T3379A CCON4B0 Al FPTCHPSTOP VV CHE TE3379
T3384A C-ONAS Al FPTAQILTEMP AT LP TE3384
T3385A CCONAD Al FPTB OIL TEMPAT LP TE3385
T3386A CCONAS Al FPTCOIL TEMP AT LP TE3386
T3387A CCONAS Al FPT A THRUST BRG DRA TE3387
T3388A CCONAS Al FPT B THRUST BRG DRA TE3388
T3389A CCONAOD Al FPT C THRUST BRG DRA TE3389
T3391A CCONAS Al FPT A HP JOURN BRG D TE3391
T3392A CCONAS Al FPTB HP JOURNBRG D TE3392
T3393A CCONAS Al FPTCHP JOURNBRG D TE3393
T3441A CCONAS Al FWPUMP A INBDBRG T TE344)
T3442A CCONAS Al BURPUMP A QUTBD BRG TE3442
T3443A CCONAS Al FW PUMP A QUTER FACE TE3443
T3491A CCONAS Al FW PUMP A INNER FACE TE3444
T3451A CCONAS Al FWPUMPB INBDBRG T TE3451
T3452A CCONAS Al FW PUMP B OUTBD BRG TE3452
T3453A CCONAS Al FWPUMP B OUTER FACE TE3453
T3494A CCONAS Al FW PUMP B INNER FACE TE3454
T3461A CCONAS Al FWPUMPCINBDBRG T TE3461
T3462A CCONAS Al FWPUMP CQUTBD BRG TE3462
T3463A CCONAS Al FW PUMP COUTER FACE (E3463
T3497A CCONAS Al FW PUMP C INNER FACE TE3464
T3595A CCONSO Al EMER FW PUMP A MTR | TE3595
T3596A CCONSO Al EMER FW PUMP AMTR O TE3596
T3597A CCONSO Al EMER FW PUMP AMTRS TE3597
T3605A CCONSO Al EMER FW PUMP B MTR | TE3605
T3606A CCONSO Al EMER FW PUMPB MTRO TE3606
T3607A CCONSO Al EMER FW PUMP B MTR S TE3607
T4561A CCONAS Al SERV WTR PP A MTR IN TE4A561
T4562A CCONAS Al SERVWTRPP AMTROU TEAS62
TAS63A CCONAD Al SERVW R PP AMTR TH TEAS63
TA564A CCONAD Al SERV WTRPP A MTRST TEA564
T4571A CCONAS Al SERVWTRPPBMTR IN TE4S7
T4572A CCONAS Al SERVWTRPPBMTROU TEAS72
T4573A CCONAD Al SERVWTRPPB MTR TH TE4S73
T4574A CCONAD Al SERV WTRPPBMTRST TE4574

TESHIA CCONAD A SERVWTRPPCMTRIN TE4581



Section 1.2

Appendix 2.
- Page 2 of 7
STATICALLY MODELED
SIPCS POINT

. POINTID  VALUE TYPE* DESCRIPTION INSTRUMENT
T4582A CCONAD Al SERVWTRPPCMTR QU TE4582
T4S83A CCONAD Al SERVWTRPP CMTRTH TEAS83
TAS84A CCONSO Al SERV WTRPPCMTRST TE4S84
T§763A CCONAS Al THRUST BRG FRONT PLA TFS763A
T5738A CCONAS Al THRUST BRG REARPLA TES7638
TS737A CCONAS Al THRUST BRG REARPLA TES7648
TS766A CCONA60 Al 1ST STAGE SHELL LWR TES766A
T§739A CCONA60 Al 15T STAGE SHELL LWR TES7668
TS767A CCON4B0 Al MN TB CNTRL VV2 IN TES767A
T5740A CCON46O Al MN TB CNTRL VV2 OU TES7678
TS768A CCON273 Al MN TURBINESEAL STE TES768
T$775A CCONAQ Al MAIN TURBINE HYDRALL TES77S
Y8412A CCON36 Al TG BUSHING COOLANT TES837
T7004A CCONSO0 Al COMP CLG PUMP A INBD TE7004
T7005A CCONSU Al COMP CLG PUMP A OUTB TE?005
T7006A CCONAD Al COMP CLG PUMP A MTR TE7006
T7007A CCONAS Al COMP CLG PUMP A MTR TE7007
T7008A CCONAD Al COMP CLG PUMP A MTR TE7008
T7014A CCONS50 Al COMP CLG PUMP B INBD TE7014
T7015A CCONSO Al COMP CLG PUMPB OUTB TE701S
T7016A CCONSO Al COMP CLG PUMP B MTR TE7016
T7017A CCONSO Al COMP CLG PUMP B MTR TE7017
T7018A CCONSO0 Al COMP CLG PUMP B MTR TE7018
T7024A CCONSO Al COMP CLG PUMP C INBD TE7024

. T7025A CCONSO Al COMP CLG PUMPCOUTB TE7025
T7026A CCONSO Al COMP CLG PUMP C MTR TE7026
T7027A CCONSO Al COMP CLG PUMP C MTR TE7027
T7028A CCONSO Al COMP CLG PUMP C MTR TE7028
T7381A CCONSO Al REACBLD SP PP A INB TE7381
T7382A CCONSO Al REACBLDSPPPAOQUT TE7382
T7384A CCONS0 Al REACBLDSPPP A MTR TE7384
T7385A CCONSO Al REACBLD SP PP AMTR TE7385
T7386A CCONSO Al REACBLD SPPP AMTR TE7386
T7391A CCONSO Al RCACBLDSPPPBINB TE7391
T7392A CCONSO Al REACBLDSPPPBOUT TE7392
773944 CCONSO Al REAC BLD SP PP B MTR TET394
T7395A CCONSO Al REACBLD SPPPBMTR TE7395
T7396A CCONSO Al REACBLD SP PP B MTR TE7396
T7557A CCONAS Al CHG/SI PP AMTR INBD TE7557
T7558A CCONAS Al CHG/SIPPAMTROUTB TE7558
T7559A CCONSO Al CHG/SI PP AMTRSTAT TE7559
T7567A CCONAD Al CHG/SI PP B MTR INBD TE7567
T7568A CCONAC Al CHG/SIPPBMTROUTB TE7568
T7569A CCONSO Al CHG/SI PP B MTRSTAT TE7569
T7577A CCONAD Al CHG/SI PP CMTRINBD TE?7577
T7578A CCONAD Al CHG/SI PPCMTROUTB TE7578
T7579A CCONS0 Al CHG/SI PP CMTRSTAT TE7579
Y81014 CCONSO Al T8 CHILLER QUTLET WA TE9154
L1026 CCONSO0 Al WASTE HOLDUP TANK LE LT1001

‘ L1027 CCONSO Al CHEMICAL DRAIN TNK L LT1002

L1030 CCONSO Al LAUNDRY AND HOTSH T LT1010




FOINT ID VALUE
L1031 CCONSO
L1032 CCONSO
L1033 CCONSO
11034 CCONSO
P1014 CCON10
P101S CCON10
P1016 CCON10
P1017 CCON10
P1018 CCON10
P1019 CCON10
P1020 CCONIO
P1021 CCON10
DCO1110H CCON10
DCO1110L -CCON10
DCO1120H CCONI10
DCO1120L -CCON10
DCO1130M CCON10D
DCO1130L -CCON1D
DCO11COM CCON10
DCO11COL -CCON10
DCO1230H CCON10
DCO1230L <CCON10
0C01240H CCON10
DC01240L CCON1'0
DCO1250H CCON10
DCO1250L -CCON10
DC012C0oH CCONI10
DC012COL -CCON10
DCO3310H CCON10
DCO3310L «CCON10
DCO3320H CCON10
DCO3320L -CCON1D
DCO3330H CCONI1D
DC03330L -CCON10
DCO3340H CCONI1O
DC03340L -CCON10
DC2B180OH CCON10
DC2818B0L -CCON10
DC28280H CCON10
DC282B0L CCON1P
DC3311H CCON
DC3311L -CCON .
DC3B1AQH CCONWL
DC3B1AQL «CCON10
DC3B2A0H CCON10
DC3B2A0L CCON10
Y 18030 ITRUE
Y21000 JTRUE
Y2101D JTRUE
¥21020 JTRUE
Y2103D JTRUE

STATICALLY MODELED

SIPCS POINTS
TYPE* D§§CRIPTIQN
Al WASTE EVAP COND TNK
Al FLOOR DRAIN TNK LEV
Al WMT #1 LEVEL
Al WMT #2 LEVEL
Al GAS DECAY TANK 1 PRE
Al GAS DECAY TANK 2 P'(E
Al GAS DECAY TANK 3 PREP
Al GAS DECAY TANK 4 PREP
Al GAS DECAY TANK § PREP
Al GAS DECAY TANK 6 PREP
Al GAS DECAY TANK 7 PREP
Al GAS DECAY TANK B PREP
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCALVOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCALVOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
Al DALCAL VOLTS HIGH CH
Al DALCAL VOLTS LOW CHA
DI MAIN STM ATMOSPHERIC
DI MSR A RS HI LOAD VAL
DI MSR B RS HI LOAD VAL
DI MSR A RS LO LOAD VAL
DI MSRB RS LO LOAD VAL
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INSTRUMENT

LT1012
LT1077
ILTO1082
ILTO1803
PT1036
PT1037
T1038
T1039
T1082
T1053
T1054
T10585

MNSTM-DUMPATMOS
MSR-A-HILOADVLV
MSR-B-HILOADVLV
MSR-A-LOLOADVLV
MSR-B-LOLOADVLV



POINT ID VALUE
Y21520 JTRUE
¥21530 ITRUE
Y22000 JTRUE
Y2208D JTRUE
Y22120 ITRUE
Y2213D JTRUE
¥2214D JTRUE
Y2501D JTRUE
Y25020 JTRUE
Y25050 JTRUE
Y25120 JTRUE
Y27270D JTRUE
Y32410 JTRUE
Y32420 JTRUE
Y¥32430 JTRUE
Y 32440 JTRUE
Y32450 JTRUE
Y32460 JTRUE
Y32710 ITRUE
Y32720 JTRUE
¥32730 JTRUE
Y32740 JTRUE
Y3275D JTRUE
Y3276D ITRUE
Y32770 JTRUE
¥32780 JTRUE
Y3279D JTRUE
Y99980 JTRUE
DD1032 JTRUE
21002 JTRUE
OD1004 JTRUE
OD1030 ITRUE
DD1033 JTRUE
OD1008 JTRUE
DD1010 JTRUE
DD1031 JTRUE
DD1012 JTRUE
DD1013 JTRUE
DD1014 JTRUE
DD101S JTRUE
DD1019 JTRUE
DD1020 JTRUE
001018 JTRUE
DD1017 JTRUE
DD1024 JTRUE
DD1025 JTRUE
DO1023 JTRUE
DD1022 JTRUE
ED 1001 JTRUE
ED1003 JTRUE
ED1005 JTRUE

STATICALLY MODELED

SIPCS POINTS
TYPE* DESCRIPTION
DI EHC FLUID RESERVOIR
Di EHCFLUID RESERVOIR
o] MN TB CONTROL VLVS D
(6] MAIN TURB THR BRG WE
o] MN TB VACTRIPSYS B
(o]l EHC LOSS OF NEG 22V
DI EMCLC3S OFPOS 30V
DI EHC LOSS OF 24 \VDC
NI EHC SPEED SIGNALS LO
DI MOIS SEP HIGH LEVEL
O! MAIN TURB BACKUP OVE
DI GEN EMERSEAL QIL PP
Di FPT A ACTIVE THRUST
(8] FPT A INACTIVE THRUST
DI FPT B ACTIVE THRUST
DI FPT B INACT!VE THRUS
DI FPT CACTIVE THRI'ST
DI FPT CINACTIVE “RUS
DI FPT ALPSTOF VALVE
DI FPTBLPSTOP VALVE
]| FPTCIPSTOP VALVE
DI FPTALPSTOP VALVE
Di FPTBLPSTOP VA VE
DI FPTCLPSTOP VALVE
DI FPT A MPSTOP VALVE
DI FPT i MPSTOP VALVE
Di FPTCHPSTOP VALVE
8] HALF SHELL CIRCUITB
DI EMRG TO 7200V 1DA BK
]| 480V BUS 1DA1 BKRIN
[n]] 480V BUS 1DA2 BKR IN
DI NORM TO 7200V 1DA BK
DI EMRG TO 7200V 108 BK
DI 480V BUS 10B1 BKR IN
D! 480V BUS 1DB2 BKR IN
DI NORM TQ 7200V 10B BK
DI DCCNTLPWR TO 7200V
DI DCCNTI PWR TO 7200V
Di DCCNTL PWR TQ 480V
Di DCCNTLPWR TO 480V
DI DG A LOCAL CONTROL S
DI DG AREADY FORAUTO
DI DG A LOCAL TNFRSW I
DI DGATO 7200V 1DA BK
DI DG B LOCAL CONTROL S
Di 2G B READY FORAUTO
Di DG B LOCAL TNFRSW I
DI DG B TO 7200V 108 BK
DI 7200V 1DA TO 1EA BKR
DI 7200V 1DB TO 1EB BK.”
DI 480V BUS 1EA 1 BKRIN
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INSTRUMENT

EMC-FLUIDHIGH
EHC-FLUIDLOW
TB-CNT(VLVDMDO
TB-THRR AGWEAR
TB-VACBELLOW
EHC-LOSS22V
EHC-LOSS30V
EHC-LOSS24V
TBTR-EMCSPEED
BTR-MSHILV
TETR-BACKUPSPD
TB-SEALOILAUTO
TPPOC22A-PS2D
PP0022A-PS12D
TPPO022B-PS20
TPP0022B-PS12D
TPPO022C-PS2D
TPPO022C-PS12D
TPPO022A-LS!
TPPOO22B-LS!
TPPO022C-LS!
TPPO022A-LS
PP00228-L59
TPP0022C LS9
TPPO022A-LS2
TPPQ0L2B-LS2
TPP0022C-LS2
IPCS-CIRCBRKRS
DAE1000-2
DAF1000-2
DAF1001-2
DAN1000-2
DBE1000-2
DBF1000-2
DBF1001-2
DBN1000-2
DCL1000A-1
DCL10008-1
DCL2000A-1
DCL20008-1
DGA-3

NGA-4

DGA-S
DGA1000-2
DGB-3

DGB-4

DGB-5
DGB1000-2
EAF1000-2
cBF1000-2
EF1000-2



POINT ID VALUE
ED1007 JTRUE
AD1073 JTRUE
AD1074 JTRUE
AD1091 JTRUE
AD1092 JITRUE
AD1093 JTRUE
AD9500 ITRUE
PD 1000 JTRUE
PD100I JTRUE
PD1002 JTRUE
TD1000 JTRUE
TD1001 JTRUE
TD1002 JTRUE
TD1003 JTRUE
XD01028 JITRUE
XD1028 JTRUE
XD1030 JTRUE
XD1033 JTRUE
XD1036 JTRUE
XD1039 JTRUE
xXD1042 ITRUE
XD1149 JTRUE
Y74030 JTRUE
Y3501D-2 ITRUE
Y3502D-2 JTRUE
¥06000D-2 JITRUE
Y06010-2 JTRUE
¥Y73510-2 JTRUE
Y73520-2 JTRUE
Y4704D-2 JTRUE
Y47050-2 JITRUE
XD1108 JTRUE
XD111) JTRUE
Xo1114 JTRUE
XD1151 JTRUE
MD1035 ITRUE
Y20050 JTRUE
¥20060 JTRUE
Y20070 JTRUE
Y20080D ITRUE
Y2009D JTRUE
Y2010D JTRUE
Y2011D ITRUE
Y20120 ITRUE
¥20140 JTRUE
Y20220 JTRUE
Y20150 JTRUE
Y2023D JTRUE
Y2013D JTRUE
Y20210D JTRUE
Y2016D JTRUE

STATICALLY MODELED

5IPCS POINTS
TYPE* DESCRIPTION
DI 480V BUS 1EB1 BKR IN
DI RHR HX BYP FLOW CNTL
Di RHR HX BYP FLOW CNTL
DI FW BYPASS CONT VLV
DI FW BYPASS CONT VLV
DI FW BYPASS CONT VLV
DI LETDOWN DI ERT TO RH
DI PRESSURIZER PWR RELI
DI PRESSURIZER PWR RELI
DI PRESSURIZER PWR RELI
DI 1DA1/1DA2 FDR BKR IN
DI 1081/1DB2 FORBKRIN
DI 1EA1 FORBKR IN TEST
DI 1E81 FDRBKR IN TEST
DI RB CLG FANt  ABKR|
DI RB CLG FAN 648 BKR |
DI RB CLG FAN 65A BKR |
DI RB CLG FAN 658 BKR |
(8] CHILLER A BKR IN TES
DI CHILLER B BKRIN TES
8] CHILLERC TR ABKR
DI CHILLERC TRBBKR |
DI SPENT FUEL PURIFICAT
DI MDEFW PUMP A BKR iN
DI MOEFW PUMP B BKR IN
Di RHRPUMP ABKRINTE
]| RHRPUMPB BKRINTE
Dl R8 SPRAY PUMP A BKR
DI RB SPRAY PUMP B BKR
DI SWBP A BKRIN TEST
DI SWEBP B BKR IN TEST
DI CHW PUMP ABKRIN TE
DI CHW PUMPBBKRIN TE
DI CHW PUMPC TR A BKR
DI CHW PUMPC TR B BKR
DI CONDSTORTANK QUTB
DI MN TBSTOP VALVE | F
DI MNTBSTOPVALVE 2 F
DI MN TB STOP VALVE 3 F
o]} MNTBSTOPVALVEA4F
] MN 7B COQTROL VALVE
DI MN TB CONTROL VALVE
DI Ny "B CONTROL VALVE
DI MN TB CONTROL VALVE
DI MN TB INTERMED STP V
Di MN TB INTERCEPT VALV
DI MN TB INTERMED STP V
DI MN TB INTERCEPT VALV
DI MN TB INTERMED STP V
DI MN TB INTERCEPT VALV
DI MN TB INTERMED STP V
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INSTRUMENT

EF1001-2
FCVOB05A-1
FCV06058-1
IFV33211
IFV3331-)
IFV3341-1
LCV115A-2
PCV04448
PCV0445A
PCV04458B
TF1000-2
TF1001-2
TF1002-2
TF1003-2
XFNOOB4AA-2
XFM00648-2
XFNOOBSA-2
XFNUUBSB-2

X X0001A-2
XHX00018-2
ArAX2001C-2
XHX0001C 7
XPPOO14
XPPO021A-2
XPPO0218-2
XPPOQ31A-2
XPP0O0318-2
XPPOO38A-2
XPP00388-2
XPPOQASA-2
XPPO0458-2
XPPOO48A-2
XPP0O048E 2

¥ PPO04BC-2
XEPO048C-7
XVG1007-1
XVG2809A-SVOS
XvG28098-SVOS
XVG2809C-SVOS
XVG28090-5VOS
XVG2822A-C
XvG28228-C
XVvG2822C-C
XvG28220-C
XVM1462A-1SVCS
XVM1462A-1VCS
XVM1462B-15VCS
XVM14628-1vVCS
XVM1463A-15VCS
XVM1463A IVCS
XVM1463B-I1SVCS



POINT ID VALUE
¥2024D JTRUE
Y18030D%¢ JTRUE
Y25010DSE JTRUE
Y2502058¢E JITRUE
Y25050S¢E JTRUE
DO1012SE JTRUE
DD1013SE JTRUE
DD1014SE JTRUE
DD1015SE JTRUE
PD1000SE JTRUE
PD1001SE JTRUE
PD1002SE JTRUE
Y0337D0 JFALSE
Y22020 JFALSE
Y25180 JFALSE
HD1000 JFALSE
HD 1901 JFALSE
AD901! JFALSE
LD1010 JFALSE
LD1012 JFALSE
Lo101 JEALSE
X01000 JFALSE
XD1001 JFALSE
xD1002 JFALSE
XD1003 JFALSE
XD1004 JFALSE
XD100S JFALSE
XD1006 JFALSE
XD1007 JFALSE
XxD1008 JFALSE
XD1009 JEALSE
XD1010 JFALS”
XD101 JFA'SE
XD1012 JFALSE
XD1013 JFALSE
XD1014 JFALSE
XD1015 JFALSE
XD1016 JFALSE
XD1017 JFALSE
XD1018 JEALSE
XD1019 JFALSE
XD9015 JFALSE
XD9016 JFALSE
MD1036 JFALSE
Y2018D JFALSE
Y20260 JFALSE
Y20190 JFALSE
Y20270 JFALSE
Y2017D JFALSE
Y20250 JFALSE
Y2020D IFALSE

STATICALLY MODELED

SIPCS POINTS
TYPE*  DESCRIPTION
D! MN TB INTERCEPT VALV
SO MAIN STM ATMOSPHERIC
SO EHC LOSS OF 24 VDC
SO EHC SPEED SIGNALS LO
SO MOIS SEP HIGH LEVEL
SO DCCNTLPWR TO 7200V
SO DCCNTLPWR TO 7200V
SO DCCNTL PWR TO 480V
SO DCCNTL PWR TO 480V
S0 PRESSURIZER PWR RELI
SO PRESSURIZER PWRRELI
SO PRESSURIZER PWR RELI
DI UNIT ON LINE TIE
-l EHC LOAD LIMITSET A
DI LPHTR HI-HI LEVELT
DI RHR HX FLOW CNTL
(] RHR HX FLOW CNTL
DI LETDOWN CIVERT Tu VC
D! RHR PUMP ROOM SUMP
DI RHR PUMP ROOM SUNiIP B
D AUX BLDG SUMP
D QUTSIDE AIN INTAKE |
DI QUTSIDE AR 1H/TAKE |
(o] QUTSIDE AIR INTAXE |
]| QUTSIDE AIR INTAKE |
DI CRTO EQ ROOM 1SOL
Di CRTO EQ ROOM ISOL
DI CRNORM AIR RETURN |
(] CRNORM AIRRETURN |
DI CR EMRG AIR UNIT INL
DI CREMRG AIR UNIT INL
(o] CREMRG AIRUNITOUT
]| CREMRG AIRUNITOUT
DI RB CLGFILTERBYPIS
DI RB CLG FILTERBYP IS
(n]] RBCLC FILTERBYPIS
8] RB CLC FILTERBYP IS
]| EQ ROOM RELIEF AIRE
DI EQ ROOM RELIEF AIR E
DI EQ ROOM RELIEF AIRE
Di EQ ROOM RELIEFAIRE
DI CRSUPPLY INLET ISOL
DI CRSUPPLY INLET ISOL
DI COND STOR TANK OUT
DI AN T8 INTRMD STP VLY
DI MN TB INTRCPT VALVE
D! MN TB INTRMD STP VLV
DI MN TB INTRCPT VALVE
DI MN TB INTRMD STP VLV
DI MN TB INTRCPT VALVE
DI MN TB INTRMD STP VLV
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INSTRUMENT

XVM14638-1vVCS
MNSTMDUMPATMOSSE
EHC LOSS24VSE
TBTR-EHCSPEEDSE
TBTRIASHILVSE
DCL1000A-15¢
DCL10008-15¢
DCL2000A-1SE
DCL20008-15E
PCV04448SE
PCVO445ASE
PCV044585E
UNIT-ON-LINE
EHC-LOADLIMMAX
TBTR-LPHTRHIHIL
HCVOB03A- 1
HCV06038-1
LCV115A-1
L51966

157702

L57742
XDPOO03A-1
XDPO0038- !
XDPOOC4A-1
XDP0004B-!
XDPO021A-1
XDP00218-1
XDPO022A-1
XDP00228B-1
XDPOO23A-1
XDOP00238-1
XDP0024A-1
XDP00248-1
XDPO110A-1
XDPO1108-1
XDPO111A1
XDPO1118-1
XDPO133A-1
X0P01338-1
XDPO234A-1
XDP02348-1
XDPO239A-1
XDP02398-1
XVB1010-1
XVM1462A-15VOS
XVM1462A-1VOS
XVM14628-1SVOS
XVM14628-1VOS
XVM1463A-15VOS
XVM1463A-1VOS
X'/M1463B-1SVOS
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Instructor Inte-face

1.3.1

1.3.2
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Initial Cond' ‘ons (1Cs)

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 tive minutes Fifty-nine ICs may
be used at the instructor's discretion A list of the Initial Conditions
can be found in Appendix 1

Maifunctions

The simulator 1s 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
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 wirc.2ss, hand-held keypad. The
malfunctions may be conveniently inserted and terminated. Also,
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.

Controls Provided for Items Qutside Control Room (LOAs)

The instructor has several means of providing controls that are
required to operate items outside the contro! room. The majority of
the actions performed outside the control roon. are accomplished
by Local Operator Actions (LOA). Other control functions are the
override and global handler features. By using these functions, the
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instructor can perform all Local Operator Actions (LOAs) that are
iequired by the Emergency Operating Procedures, Abnormal
Opere* ng 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 & remote function which is
not modeled, a Simulator Discrepansy Report is initiated, and the
modeling is updated to accomplish the function. Appendix 3 is a
listing of Local Operatar Actions.

Additional Special Instructor/Training Feati*2,

1341

1342

1343

1344

1345

1346

Freeze - The simulator is cap uble of freezing simulation at
any point without affect’.g the end state.

Simulator Speed - The peed of the simulation may be
varied from zero to twice normal

Backtrack - The backtrack function stores temporary
snapshiots 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

Repiay - This feature allows the instructor to repest
exactly (in a semi-dynamic mode) all of the control board
indications in the samre sequence for the most recent
operatior (up to 100 minutes) nerformed on the
simulator

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.

Override - This allows the instructor to selectively

override any of the switches/controllers, indicators, status
lights, or annunciators used for control room indication.

10-



1347

1348

1349

13410

Parameter Monitoring - his selection allows the
instructor tv monitor selected parameters. The
parameter will update automatically ' the selected
frequency displaying the variable and 11 current value

Graphic Trending - This selection allows the instructor to
graphically monitor trends of up to four variabies versus
time using vector graphics

X-Y Plot - This enables the instructor to generate a
pictorial display of eny selected variable with respect to
any other variable

Global Component Failures - These tailures include one or
more typus 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
Loss of Power
Sheared Shaft
Bearing failure to a variable extent
Fail to auto start
Trip on instructor command

Valves
Leakage to a variable extent
Fail as s
Fail to a specified position (MOVs and AQVs)
Fail open or close (solenoid valves)
Fail due to loss of motive or control power

Heat exchangers
K2attransfer fouling to a variable extent

i 3s
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Controllers
Fail to a selected position
Fail asis

Transducers
Fail to aselected value
Fail as s

Bistables
Actuated
Inhibited
Fail as s

13411 “Flexi-Leaks” - This feature permits the instructor to
move system leak locations to any upgraded model node.
An instructor 1s essentially unlimited in his choice of leak
locations. Up to three leaks per system can be inserted at
any given time

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 1s 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 iimits 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-



The limits are a combination of mode! limits and design limits. Model limits
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 fiom safety related systems, systems which
support safety related systems, or non-safety related systems whose failed
components could either damage safety related systems or incur 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 imit would require three or more failures or inappropriate
actions 1o be completed,

. a simulated automatic response (which the instructor cannot or is
unlikely tc override via a system override or malfunction) will prevent
reaching the limit

®  thesystem, component, etc., affecting the limit is not modeled,

® 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 un 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.

13-
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IC-1
IC-2
IC-3
IC-4
IC-5
IC-6
IC-7
IC-8

IC-9
IC-10
IC-11
IC-12
IC-13
IC-14
IC-15
IC-16
IC-17
IC-18
IC-19
IC-20
IC-21-71
IC-72-78
IC-79
IC-80
IC-81-100
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AVA| INITIA ITION (I T
MOL, Cold Shutdown, Secondary Plant Shutdown

MOL, Mode 5, Going to Mode 4, 30 min. Prior to Bubble
MOL, Mode 4, Going to Moade 5, Ready to Collapse Bubble
MOL, Mode 3, Going to Mode 4, Prior to RHR

MOL, Xe Free, Sm Peaked, Ready to Startup, MSIVS Shut
MOL, 10-3% Power, Xe Free, Sm Peaked, MSIVS Shut

MOL, 2% Power, Xe Free, Fw & Rev Flush, Turbine Warming

MOL, 2% Power, Xe Free, Turbine Warming Complete Ready to
Startup

MOL, 15% Power, Ready to Startup Generator

MOL, 100% Power, Equilibrium Xe, | & Sm

MOL, 75% Power, Equilibrium Xe, | & Sm

MOL, 50% Power, Equilibrium Xe, | & Sm

MOL, 25% Power, Equilibrium Xe, | & Sm

BOL, 100% Power, Equilibrium Xe, ' £ Sm

BOL, Xe Free, Sm Peaked, Ready to Startup

BOL, 75% Power, Equilibrium Xe, | & Sm

EOL, 100% Power, Equilibrium Xe, | & Sm

EOL, Xe Free, Sm Peaked, Ready to Startup

EOL, 50% Power, After 3% per Min. Ramp Down from 100% Power
MOL, Mid Loop Operations, 4" above Mid Loop, Manways Removed
Instructor Snaps

Simulator Operatians Specialists Snaps

Used with th«: S, up function

Used w (th the Replay function

Backup/Replay Snaps



AUX-1
AUX-4
CCW-7
CND-1
CND-2A
CRF-
CRF-4
CRF-5
CRF 6
CRF7
cVe 7
CVC-12
CVC-13
EPSA
EPS 3
EPS-4
EPS-5
EPS-6
EPS-7
EPS-9
EPS-N
EPS-12
EPS-18
FWM- 1
FWM-3
FWM-8

Section 1.3

Appendix 2

Page 1 of 3
REQUIRED MALFUNCTIONS

Loss of Instrument Air to All Headers

Service Water Pump Trip (Loss of Service Water System)
Component Cooling Water Pump Trip (Loss of CCW System)
Loss of Condenser Vacuum

Hotwell Level Controller Failure (LC-3001) Hi
Rods Fail to Move

Dronped Rod

Ejected Rod

Uncontrolled Rod Motion

Stuck Rod

Loss of Normal Letdown

Leak in Charging Line

Letdown Line Leak Qutside Containment
Station Blackout

Loss of Emergency Auxiliary Transformer

Loss of Service Buss

Loss of ESF Buss

Diesel Generator A Failure

Loss of 125VDC Bus 1HA

Loss of Unit Auxiliary "ransformer

Loss of 120VAC Instrument Bus APN-5901
Generator Breaker Trips Without Turbine Trip
Failure of ESF Transformer

Main Feedwater Pump Trip

Emergency Feedwater Pump Trip

Feedline Break Inside Containment



FWM-15A
FWM-16A
MSS-3
MSS-4
MSS-5
M55-6
M$5-10
NIS-3
PCS-3
PCS-5
PCS-9
PCS-14
PRS- 1
PRS-4
PRS-5
PRS-7
RCS-2
RCS-3
RCS-4
RCS-5
RCS-6
RCS-8
RCS-9
RCS-10
RCS-15
RCS-18
RHR-1

Section ' 3

Appendix 2

Page 2 of 3
REQUIRED MALFUNCTIONS

FW Control Valve Position Failure (Open)

FW Break Between FE 196 and FW Isol Valve 1611
Steamline Break Inside Containment

Steamline Break Outside Containment

Steam Dump Controi Failure (Low)

Main Steam Isolation Valve Failure

Steam Generator Safety Valve Failure

Power Range Control Channel Failure

Steam Generator Control Failure

Safety Injection Failure (Inadvertent Initiation)
Reactor Trip Breaker Fails

Inadvertent Main Steam Isolation

Pressurizer Pressure Control Channel Failure (M)
Relief Valve Failure (Interlock not Functional)
Pressurizer Pressure Channel Failure (Protection)
Safety Valve Failure

Steam Generator Tube Leak

Reactor Coolant Pump Trip

Reactor Coolant Pump Locked Rotor

Large LOCA in Cold Leg

Reactor Coolant System Leak

Reactor Coolant System RTD Failure

RCS Median Signal (Tavg or AT) Selector Failure
Reactor Coolant System Fuel Leak

Reactor Coolant System Flow Transmitter Failure
Variable RCS Boron Concentration

Residual Heat Removal Pump Trip
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Appendix £
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REQUIRED MALFUNCTIONS

RHR Reactor Building Spray Pump Faillure

‘ R-1 nadvertent Turbine Trip



AUXT

AUX2

AUX3

AUX4

AUXS

AUX6

AUX7

AUX8

AUX9

AUX10
AUXI
AUX12
AUX13
AUX14
AUX1S
AUX16
AUX17
AUX18
AUX19
AUX20
AUX21
AUX22
AUN23
AUX24
AUX25
AUX26
AUX27
AUX28
AUX29
AUX30
AUX31
AUX32
AUX33
AUX34

Section 13
Appendix 3
Page 1 0f 29

LOCAL OPERATOR ACTION (LOA) LISTING

SERVICE WATER PUMP C DISCONNECT SWITCH
CHILLED WATER PUMP C DISCONNECT SWITCH
SWPMP CISOLTRAIN A

SWPMP CISOL TRAIN B

HVAC CHILLER CISOL TRAIN A
HVAC CHILLER CISOL TRAIN B

LOA DOWNSTREAM OF HVE961
PRESS REG FROM N2 SUPPLY
HYDRO TEST PUMP DISCHARGE VALVE
ACCUM NZ HEADER VALVE

ISOL VALVETO RC HL 1
ISOLVAIVETORCS HL 2
ISOLVALVETORCS HL 3
ISOLVALVETORCS HL 1

ISOL VALVE TORCS HL 2

ISOL VALVETORCS HL 3

ISOL VALVETORCSCL 3

ISOL VALVETORCSCL 2

ISOL VALVETORCSCL 1
ISOLVALVETORCSCL 3
{SOLVALVETORCSCL 2

ISOL VALVE TORCS CL 1

ACCUL" ADRAINTO RCDT

ACCUM B DRAIN TO RCDT

ACCUM C DRAIN TO RCDT

BIT NETWORK BYPASS VALVE

TEST LINE ISOL HEADER A

TEST LINE ISOL HEADER B

SPRAY PUMP COMMON TEST VALVE
NAOH TANK QUTLET

NAOH TANK DRAIN LINE
NAOH TANK FILL LINE

DSG CLR A 1SO

DSG CLR B ISO



AUX35
AUX36
AUX37
AUX38
AUX39
AUX40
AUX4N
AUX42
AUXAa3
AUX44
AUX4S5
AUX46
AUX47
AUX48
AUX49
AUXS0
AUXS1
AUXS2
AUXS53
AUXS54
AUXSS
AUXS56
AUXS?
AUXS58
AUXS59
AUX60
AUX61
AUX62
AUX63
AUX64
AUY65
AUX66
AUX67
AUX68

Sectinan 1.3
Appendix 3
Page 2 of 29

LOCAL OPERATOR ACTION (LOA) LISTING

SWTOCCW HX A ISO

SWTOCCW HX B ISO

HVAC CHLR A 15O

HVAC CHLR B ISO

SW BST PMP A SUCT

SW BST PMP B SUCT

HVAC CHLR CISO A (3129A/B)
HVACCHLR CISO B (3129C/D)
HYDRO TEST PUMP SUPPLY BREAKER
KITCHEN/TOILET EXH DMPR 245A
KITCHEN/TOILET EXH DMPR 2458
DEMIN WATER SYSTEM VACUUM DEGASIFIER CONTROL SWITCH
NSFP32A SUCT ISOL VLV
CROSS-TIE ISOL VLV

NSFP32B SUCT ISOL VLV

SFP HX 1B DISCH ISOL VLV

SFP PMP 32B RTN TO SF POOL

SFP TO RWST ISOL VLV

SFPTO RWST ISOL VLV

RB UNIT SELECTOR SW

RB AIR COMPTR A MODE SEL SW
RB AIR COMP TR B MODE SEL SW
$5-9356A LOCAL CONTROL SWITCH
$5-93568 LOCAL CONTROL SWITCH
55-9357 LOCAL CONTROL SWITCH
$5-93648 LOCAL CONTROL SWITCH
$5-9364C LOCAL CONTROL SWITCH
$5-93658 LOCAL CONTROL SWITCH
$5-9365C LOCAL CONTROL SWITCH
$5-9387 LOCAL CONTROL SWITCH
$5-9339 LOCAL CONTROL SWITCH
$5-9347 LOCAL CONTROL SWITCH
$5-9398A LOCAL CONTROL SWITCH
$5-9398B LOCAL CONTROL SWITCH



AUXE9
AUX70
AUX71
AUX72
AUX73
AUX74
AUX7S
AUX76
AUX77
AUX78
AUXT79
AUX80
AUX81
AUXS82
AUX83
AUX84
AUX8S5
AUXB6
AUX87
AUX88
AUX89
AUX90
AUX91
AUX92
AUX93
AUX94
AUX95
AUX96
AUX97
AUX98
AUX99
AUX100
AUX101
AUX102
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AL OPERATOR ACTION (LOA) LISTI

55-9398C LOCAL CONTROL SWITCH

FIRE PROTECTIONSYSTEM MOTOR PUMP QFF

FIRE PROTECTION SYSTEM DIESEL PUMP OFF

SPENT FUEL POOL PUMP A SWITCH

SPENT FUEL POOL PUMP B SWITCH

CELL SWITCH OT SERVICE WATER PUMP A

CELL SWITCH OF SERVICE WATER PUMP B

CELL SWITCH OF SERVICE WATER PUMP C TRAIN A

CeLL SWITCH OF SERVICE WATER PUMP C TRAIN B

HVAC ANNUNCIATOR/HORN ENABLE

RESET CONTROL RELAYS OF RB AIR COMPRESSOR AC/4A

RESET CONTROL RELAYS OF RB AIR COMPRESSOR AC/48B

RESET CONTROL RELAYS OF INSTRUMENT AIR COMPRESSOR AC/3A
RESET CONTROL RELAYS OF INSTRUMENT AIR COMPRESSOR AC/38
RESET CONTROL RELAYS OF SUPPLEMENT AIR COMPRESSOR AC/12
VALVE |A-2633, CONNECTS SUPPLEMENT AIR TO INSTRUMENT AIR
SWPUMP A BKR - MANUAL TRIP

SWPUMP B BKR - MANUAL TRIP
SWPUMPCTR A BKR - MANUAL TRIP

SWPUMPCTRB BKR - MANUAL TRIP

SPRAY PUMP A BKR - MANUAL TRIP

SPRAY PUMP B BKR - MANUAL TRIP

HVAC CHLR PUMP A BREAKER STATUS

HVAC CHLR PUMP B BREAKER STATUS

HVAC CHLR PUMP C-A BREAKER STATUS

HVAC CHLR PUMP C-B BREAIER STATUS

HVAC CHLR A BREAKER STATUS

HVAC CHLR B BREAKER STATUS

HVAC CHLR C-A BREAKER STATUS

HVAC CHLR C-B BREAKER STATUS

HVAC CHLR A RESET

HVAC CHLR B RESET

HVAC CHLR C RESET

RBCU INLET VLV 3108A BREAKER STATUS






CcCwa4
cCwas
CCW26
cCwa?
cCwaas
cCwa9
cCw30
CCW3
CCW32
CCW33
CCW34
CCW3E
CCW36
cCwi?
CCW38
CCW39
cCwao
cCwan
cCwaz
cCwa4as
cCwas
cCwas
CCWab
cCwa?
CCW4s8
CCwa9
CCWS0
CCW51
cCws2
CND1

CND2

CND3

CND4

CNDS

Section 1.3
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LOCAL OPERATOR ACTION (LOA) LISTING

CC-96618B CCW TO H2 CAT RECOMB B
CC-9615 LTDN HX QUTLET ISO

CC-9620 SLWTR HX QUTLET ISO
CC-9597A CCW BST PP A DISCH
CC-95978 CCW BST PP B DISCH
CC-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>