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GULE STATES UTILITIES COMPANY

Decamber 17 , 1990
RBG~ 34174
File No, G9.5, G9.25.1

Director, Office of Nuclear Reactor Regulation
U, 8, Nuclear Regulatory Camnission
Washington, D, C. 20555

Gentlamen;:

Rive. Band Station = Unit 1
O cket No. 50-458

Pursuant to 10CFR55.4F (W) (7) (1), Gulf States Utilities Company is
submitting NRC Form 174, "Simulation Pacility Certification,"
The River Bend Station Simulator is a plante-referenced simulator
as described in 10JFRS5.45(b) (1) (1) and ANSI/ANS3.5, Testing

results and supporting documentation are on file at the River
Bend Station Training Center.

If further information is required, please contact Mr, James W,
Cook at (504) 3B81-4151.

Sincerely,

g
« C, Deddens

Senior Vice President

River Bend Nuclear Group
ﬂﬁﬂ@%ﬂﬂm

Attachments

cc:  Mr., John Pellet
U, 8, Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011
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ATTACHMENT 2 - PERFORMANCE TESTING COMPLETED

Computer Real Time Test

A counter was initialized in a simulation module thit cycles
at a frequency of twice a second. At the end of at least 30
minutes, the simulator was froven and the actual program
c'cli frequency was compared to real time ag detcrmined by
clock time,

Steady State and Normal Operations Tests

Data was obtained from the plant process computer at power
levels of n{proximatcly 1002, 70%, and 50%. he simulator
was manipulated to match the plant power and recirculation
flow rate for each condition and the <c¢ritical and
non-critical parameters of ANS 3.5, Appendix B were compared.

Verification was obtained that the simulator could be
oRerated with the reterence plant operating procedures
through the licensed operator training program. Siiwlator
scenarios covering plant startup and heatup, plant heatup and
power escalation, and plant shutdown and cooldown require
utilization of controlled distribution reference plant
procedures in the performance of those operations,

A esimulator stability test was performed by placing the
simulator at an initial condition of 100X power and then,
utilizing a computer program, detecmining the variation ot
each critical parameter at one minute intervals for a period
of sixty minutes. There were no test failures during the
steady state and normal operations tests,

Transient Tests

The tollowing transient tests were performed as specified by
ANS 3.5, Appendix B:

Manual Scram

Simultanecus Trip of all Feedwater Pumps

Simultaneous Closure of all MSIV's

Simultaneous TriY of Both Reactor Recirculation Pumps

A Single Recirculation Pump Trip

A Main Turbine Trip From 371 Reactor Power

A Maximum Rate Power Ramp of 100 to 75 to 1007 Power

g Recirculation Loop Rupture With a Loss of all Offsite
ower

An Unisolable Main Steam Line Rupture Within the Drywell
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j. A Simultaneous lsolation of All MSIV's With One Stuck
Open Safety Relief Valve and No High Pressure ECCS

Each transient (except t) was initiated from 100X power.
Data identified in Appendix B to ANS 3.5 was recorded using a
simulator computer at 1/2 second intervals until each
transient stabilized. Plots of the data were compared to the
USAR predictions or to the curves in the River Bend Station
Control Systems Design Keport produced by General Electric.

One test failure occurred during the transient testing. Test
d), S8Simultaneous Trip of Both Reactor Recirculation Pumps,
required satisfactory compliance with a Startup Test 1-8T-30B
which ogeciticd a minimum and maximum loop flow coastdown
time. The observed simulator flow dusing coastdown was
10<15% above the allowed values over the period of 1 to 5
geconds after the dual pump trip. Other data taken during
the transient was satisfactory. The flow coastdown problem
will be corrected during 1991 prior to the next annual set of

certification transient tests. All other transient tests
were satisfactory.
Malfun on T

The following maltunction tests were pertormed corresponding
to the malfunctions listed in Section 3.1.2 of ANS 3.5:

1 - Loss of Coolant
1) Steam Leak Inside the Lrywell

- A 2000 gpm unisolable leak 1is inserted inside the
drywe'l from 1007 reactor power,

2) Steaw Leak Outside the Containment
= A 10 steam line rupture is introduced in a steam line
goina through the steam tunnel in the Auxiliary

uilding from 100X reactor power,

3) Reliel Valve B21-FO041A Fails Open

= One of the 16 safety relief valves is failed open from
1002 reactor power.









19) Loss of INJS-LDCIE

” « A ground short i{s inserted in the 480 V normal MCC IE
| from 1007 power.

| 20) Loss of INJE-LDCIF

= A ground short is inserted in the 480 V normal MCC IF
| from 1007 power,

21) Loss of INJS-LDCIGC

« A ground short is inserted in the 480 V normal MCC 1G
from 100% power.

22) Loss of INJS-LDCIH

| « A ground short is inserted in the 480 V normal MCC 1H
| from 1002 power.

¢3) Loss of INJS-LDCLJ

| -~ A ground short is inserted in the 480 V normal MCC 1J
| from 1007 power.

24) Loss of INJS-LDCIK

= A ground short is inserted in the 480 V normal MCC 1K
from 1002 power,

| 25) Loss of INJS-LDCIL

= A ground short is inserted in the 480 V normal MCC IL
from 1002 power.

26) Loss of INJS-LDCIM

= A ground short is inserted in the 480 V normal MCC 1M
from 100X power.

27) Loss of 1BYS~-SWGlA

. ?Aground short is inserted in the 125 V normal DC bus

28) Loss of 1BYS-SWGIB

. ?B ground short is inserted in the 125 V normal DC bus




29)

30)

3l)

32)

33)

34

35

36)

37)

38)

Loss of 1ENB*SWGIA

« A ground short is inserted in the 125 V emergency DC
bus 1A.

Loss of 1ENB*SWGLE

- g uigund short is inserted in the 125 V emergency DC
us 1B,

Loss of 1E22%8001

= A ground short is inserted in the 125 V division 3 DC
emergency bus.

Loss of 183CM-PNLOI1A

= A ground short is inserted in the 120 V AC Station
Control and Monitoring Panel lA.

woss of 1SCM-PNLO1B

= A ground short is inserted in the 120 V AC Station
Control and Monitoring Panel 1B.

Loss of 1VBS*PNLO1A

« A ground short is inserted in the 120 V AC Division 1
instrument bus.

Loss of 1VBE*PNLOLB

= A ground short ig inserted in the 120 V AC Divieion 2
instrument bus,

Loss of 1VBN-PNLO1Al

- A pground short is inserted in the normal 120 V AC
instrument bus 1Al.

Loss of 1VBN-PNLO1BI

=« A ground short ie inserted in the normal 120 V AC
instrument bus 1Bl.

Loss of RPS-A

~ A ground short is inserted in the 120 V AC Reactor
Protection power bus A,
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39) Loss of RPS-B

« A ground short is inserted in the 120 V AC Reactor
Protetion power bus B,

40) Loss of Offsite Power

« A fault 4i¢ sinulated in all offsite power feeds to
River Bend Station.

b - rced C L OW

Both single and dual recirculation pump trips are tested in
the transient tests.

- Va ev on
1) 1CNS-H/A103 Fails Low

- The automatic output signal of the condenser hotwell
makeup controller is failed low at 100% power.

2) ICNS-H/A104 Fails Low
- The automatic output signal of the condenser hotwell
emergency makeup controller is failed low at 100%
power.
3) ICNS-H/A103 Fails High

- The automatic output signal of the condenser hotwell
makeup controller is failed high at 100% power.

4) ICNS-H/A104 Fails High

- The automatic output signal of the condenser hotwell
emergency makeup controller is failed high.

5) Main Condenser Vacuum Loss

~ A 50% severitx air inleakage to the main condenser is
inserted at 100% power,

6 - Loss of Service Water

1) Loss of NSW Pump/Loss of NSW

= One normal service water pump 1is failed to verify
system response to a single pump trip, Then, the
remaininf normal service water pumps are tripped - all
from an initial 100% power.



] =~ Loss of Shutdown Cooling
1)  RHR Pump Trip
- The simulator is aligned in a shutdown condition with

one RHR pump running in the shutdown cooling mode.
The RHR pump is then tripped.

- Loss of Component Cooling Water
1) Loss of CCP Pump/Loss of CCP
- One Reactor Plant Component Cooling (CCP) water pump

is failed to wverify the system response to a single
pump trip. Then the remaining CCP pumps are tripped.

2) Loss of CCS Pump/Loss of CCS
- One Turbine Plant Component Cooling Water (CCS) pump

is failed to wverify the system response to a single
pump trip. Then the remaining CCS pumps are tripped.

9 - al Feedwater Failure

1) Feedwater Regulating Valve Failure
From 1007 power, one of the three reactor feedwater
regulating valves is failed to a 101 open position. The
gsimulator is then reset to 1007 power, and one valve is
failed to the 100% open position.

2) Feedwater Pump Trip

One of the three reactor feedwater pumps is tripped from
100% power.

10 - loss of all Feedwatex

Loss of all feedwater is tested in the transient tests.
11l - Loss of Protective System Channel
1) RPS Failure to SCRAM on Low Water Level

~ The RPS low reactor water level scram is disabled from
100% power. The reactor feedwater flow ig then
decreased to slowly decrease vessel level below the
RPS actuation setpoint.
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16 - Generator Trip
1)  Generator Trip

- A main generator trip signel is inserted at 100%
power.

1)  EHC Pressure Regulator Fails Low

« The steam header pressure input to the turbine control
and turbine bypass valve control regulation system dig
failed low from 1001 power,

2) EHC Pressure Regulator Faile High
~ The steam header pressure input to the turbine control
and turbine bypass valve control regulation system is
failed high from 1007 power.

¢ d V ntr

Not Applicable to BWR's,
19 - Reactor Trip

The reactor trip is tested in the transient tests,

20 - Main Steam Line Breaks

Steam line breaks are tested in Section i (Lose of Coolant
Malfunctione) .

¢l - Nuclear Instruventation

1) 8RM Failure +~ Inoperative
One Source Range Monitor <channel 18 failed as
inoperative (tripped) with the reactor in a startup mode
and power indicating in the source range.

2)  IRM Failure - Inoperative
One Intermediate Range Monitor channel ds failed as

inoperative (tripped, with the reactor in a startup mode
and power indicating in the intermediate range,

11
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25 - Reactor Pressure Control System Failure
1) Turbine Bypass Valves Fail Closed

« A close signal is sent to the turbine bypass valves
with the reactor at approximately I0Z power and the
turbine is off-line.

2) Turbine Bypass Valves Fail Open

- An open signal 1is sent to the turbine bypass valves
with the reactor at 100% power.

There were no test fallures of the malfunction tests.
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ATTACHMENT 3 - SIMULATOR PERFORMANCE TESTING TO BE CONDUCTED |
|
|

1 - Teste to be performed each year

1 = Computer Real Time Test

2 - Steady State and Normal Operations Tests
3 - Transient Tests

Teste to be performed during calendar year 1991
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INPS-SWG1A
INPS-SWG1B
INPS-SWGIC
INNS-SWC1A
INNS-SWG1B
INNS-8WGIC
1ENS*SWC1A
1ENS*SWG1B
1E22%8004

1EJS*SWGI1A
1EJS*SWG1B
1EJS*SWG2A
1EJS*SWGZB
1E22%8002

INJS-LDC1A

Steam Leak Inside the Drywell
Steam Leak Outside the Containment
Relief Valve B21-FO4lA Fails Open
Instrument Air Line Rupture

Tests tu be performed during calendar vear 1992

Loss
Lors
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
Loss
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INJS-LDC.IB
INJS-LDCIC
INJS-LDC1D
INJS-LDCIE
INJS-LDCIF
INJS-LDCIG
INJS-LDC1H
INJS-LDCLJ
INJS-LDCIK
INJS-LDCIL
INJS-LDCIM
iBYS-SWGlA
1BYS-8WG1B
LENB*SWG1A
IENB*SWG1EB
1E22%8001

18CM~PNLO1A
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18 - Loss of 1SCM-PNLOLB
19 -« Loss of 1VBS*PNLOLIA
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Tests to be performed during calendar year 1993

Less of 1VBE*PNLOLB

Loss of 1VBN-PNLOL1Al

Loss of 1VBN-PNLO1BI

Loss of RPS-A

Logs of RPS-B

Loss of Offsite Power

ICNS-H/Al03 Fails Low

ICNS-H/AL104 Fails Low

ICNS«H/A103 Fails High

1CNS~H/AL04 Faile High

Main Condenser Vacuum Loss

Loss of NSW Pump/Loss of NSW

RHR Pump Tri

Lose of CCP Pump/Lose of CCP

Loss of CCS Pump/Loss of CCS
Feedwater Regulating Valve Failure
Feedwater Pump Trip

RPS Failure to SCRAM on Low Water Level
Contrel Rod Drifts In

15



5 « Tests to be performed during calendar year 1994

Control Rod Drifts Out

Control Rod Accumulator Failure
Stuck Control Rod

Control Rod Uncoupled

CRD Pump Trip

Fuel Cladding Failure

Turbine Trip

Generator Trig

EHC Pressure Regulator Fails Low
EHC Pressure Regulator Fails High
SRM Failure ~ Inoperative

IRM Failure « Inoperative

APRM Failure - Inoperative
Feedwater Master Level Controller Fails lLow
MSR Level Controller Fails

RCIC Fails to Auto Start

HPCS Fails to Auto Start

RPS Fails to SCRAM

Turbine Bypass Valves Fail Closed
Turbine Bypass Valves Fail Open
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