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I. INTRODUCTION

This report is submitted in accordance with Title 10, code of'

Federal Regulations, Pa.tzt 55. 4 5, and Regulatory Guide'1.149.-

The_ report was written as prescribed by-Appendix A-of the j
American National Standards-Institute /American Nuclear ~ Society
standard, ANSI /ANS 3.5-1985, " Nuclear. Power Plant Simulators

for Use in Operator Training", for the Clinton Power Station

(CPS). Main Control Room Training Simulator..

This report makes reference to two different types of
procedures, Nuclear Training Department (NTD)Lprocedures and.

Simulator Test Procedures--(STPs). - NTD-procedures provide the
administrati.ve guidelines-that-maintain the certification

program and update the simulator. These are._ designated as NTD

X.XX procedures in this report._ STP procedures have been.

established to demonstrate-the simulator's compliance to
certification requirements. These are designated:as1STP X.XX

procedures in this report,

l-
|

-
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II. SIMULATOR INFORMATION

A. General Information

1. Owner / Operator /Manu f actu rer

The simulator is owned and operated by Illinois Power Company's

(IP) Nuclear Training Department (NTD). The simulator is

located at the CPS site training facility.

The simulator was originally manufactured by Singer-Link

Corporation, Simulation Systems Division, of Silver Spring,

Maryland.

2. Reference Plant / Type / Rating

The simulator is used for training the CPS plant operators.

CPS is a 985 MWe/2894-MWt' General Electric Boiling Water

Reactor (BWR-6) , with a Mark III containment and nuclenet

control room. The CPS operating license was' issued in

September 1986 and commercial operation commenced in April

1987.

1
I
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3. Date Available 'for Training

The simulator was available for operator. training:beginning-

January 5, 1985.

4. Type of certification Report'

This is the initial Simulator Certification Report for-the CPS

simulator, which is considered afplant-specific simulator for

Clinton Power Station.

5. History of the~ CPS Simulator

Illinois Power - Company awarded the contract .tx> construct the

simulator.in early 1982. Thefaimulator was: constructed from-
plant design drawings. .However, the simulator's design data

was frozen in April, 1982.

Since CPS was under active 1 construction at the' time the,

simulator was being built, and the simulator's' design was

-frozen, many post-Three-Mile Island and other plant design

changes were not included on the simulator-prior to itsc

delivery to the plant site in late'1984.- Consequently,-the

simulator had already fallen behind the design.of theLplant,

- Page 7
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especially in the-areas of Regulatory Guide 1.97 accident

instrumentation and human factors-related changes to panels as
,

a result of the control room design review. effort.

Additionally,- a major control panel _was- added to the primary-

control area-of the control room prior to plant licensing.

This panel was not included in the simulator's original scope.

This= panel provided controls for a new Containment Continuous-

Purge system and a new Supplemental Drywell Cooling system. - As

this was a major change to the plant design, a replica of this

panel was manufactured and installed in the simulator following

its delivery. This new simulator panel was released for

training in January, 1987.

('

In.the' Fall of'1987,._in preparation.forfthe in'tiali

certification-of'the simulator, an intensive effort was begun

to update the simulator to better reflect the-physicaliand

-dynamic fidelity'of the actual-plant. A-Simulator Update Plan

was developed and implemented to systematically identify
'

simulator / plant differences,- evaluate.the differences for

training ~value,-and-begin making major hardware and software

changes to the simulator.

2

'.
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During this program, the core,~ reactor thermodynamics, and i

containment thermodynamics models were. replaced with advanced

simulation nodels. .All other simulation models were
overhauled. Hundreds of legend plates and annunciator windows

were replaced. Hundreds of switches, lights, meters, and--

recorders were added, replaced, or removed. Specific tests-t-

were developed and conducted.to_ test the changes as they were
installed. These specific tests were performed in addition to

the certification tests described-in Section V of this report.;

.
. - - - iThe three-year-update effort was essentially complete in

,

November, 1990, in time to ponduct certification testing of the
simulator in preparation for this_ submittal._

O
->

B.~ Control Room / Simulator Comoarison

1. Physical Arrangement-

-The simulator consists of a main ~ area =having the.: primary--
;

control:panelstand backpanels, a-separate-room-having the
remote shutdown panel, and adjacent Simulator 1 Support _ Group

working' areas (i.e., software engineers office, hardwareL-
-laboratory, simulator. computer = room, power: supply room,-
etc.).-

-) Page 9
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The main open area can be described generally as having two

areas. The primary control consoles are located in the first ;

area. These primary control consoles include panels P680,
,

P870, P800, P801, P877, and P601. This area is commonly known

as the " horseshoe". The arrangement of panels in the ,

" horseshoe" area is identical to the arrangement of the

corresponding plant Main Control Room (MCR) panels.
..

The backpanels are located in the second area. These
;

backpanels include panels P803 and P864 (both visually
,

simulated only), P678, P632, P855, P607, P845, and P669. The

panels in this backpanel area exist in the same general-area of

the simulator as in the plant,
Ot%.) '

The simulated remote shutdown panel is located in a separate .

i

room adjacent to the " horseshoe" area. The simulated remote
'

shutdown panel is essentially identical to the plant panel;

however, the actual plant panel-is remote from the control room

by several minutes walking time.

For comparison, see Figure 1, " Main Control Room Arrangement",
,

and Figure 2, " Simulator Arrangement",

r

I
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Figure 1 -- Main Control Room Arrangement-
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Figure 2 -- Simulator Arrangement
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2. Panels / Equipment

The simulator has sufficient panels, controls, instrumentation,
alarms, and other man-machine interfaces to enable the student

to conduct the normal plant evolutions described in ANSI /ANS
3.5-1985, section 3.1.1, and to respond to malfunctions,
including those described in ANSI /ANS 3.5-1985, section 3.1.2,
that are appropriate to CPS. The simulator panels were designed
to duplicate the size, shape, color, and configuration of the

'

plant control room panels. There are minor deviations in
panel dimension and arrangement in the " horseshoe" area.

Additionally, the simulator backpanels do not in all cases
duplicate the entire plant backpanel. However, these minor

O(_/ deviations do not detract from training.

Simulator panels are essentially identical to the plant panels.
The layout of the panels, instrumentation, and controls are
verified against drawings and photographs of those of the
actual plant. The criteria used in the r~sview include:

-- ensuring that systema and components are located on the same
simulator panel as on the plant,

%

(
'
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- _ ensuring that the relative locations:of-systems and

components-on simulator panels are the-same as those of-

plant panels, and'
,

-- ens' ing-that legend plates, annunciator windows, meter-

scales, and' mimics are identical to that of the actual-

iplant, in size, shape, color,-wording,,and arrangement.=

Equipment and controls on the simulator panels duplicate the

corresponding style, type, size,- shape,' color,_and;

configuration of the functional controls cn1 the plant panels.

There may be minor dimensional' deviations in;the configuration-

of components and instrumentation, but these. deviations are

( ) minor and.do not detract from training.

Information is= displayed on the simulator in the same form and:
^

units as in the plant. -Meters, recorders',_ switches,
annunciators,_ controllers- computer interface hardware, and-,

other components and displays that function during normal,-
abnormal, and emergency evolutions:are available:tolthe

operator on the-simulator.

|-Simulator instrumentation.and1 controls are verifiedLagainst|
3

plant drawings and-photographs.-
p

I

-,

'
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Nearly all simulator hardware is functionally simulated.

L However, some hardware components located on simulated panels

are only visually simulated. Amono these are panel P864, Area

Radiation Monitor / Process Radiation Monitor Central Control
Terminal (CCT), and panel P803, Switchyard Panel.

3. Systems

Systems controlled from the plant control room necessary to

conduct the normal plant evolutions of ANSI /ANS 3.5-1985,

section 3.1.1, and respond to the malfunctions of ANSI /ANS

3.5-1985, section 3.1.2, are included on the simulator and

simulated to the degree necessary to support operator training

) and licensing.

It is possible for the-operatorato perform manipulations on the
simulator and observe a response typical of that of the actual

| plant, including system interactions, and total integrated
system responne.

i
'

The simulator design data base list is maintained up-to-date in
accordance with procedure NTD 3.7, Simulator Design Data Base.
The process of maintaining the simulator design data base is

further discussed in Section III.B. of this certification
report.

' (')
U Page 15

.-



.~ -- . .. - ..

OO

4. Simulator Environment

The simulator reflects the plant control room ambient

environment in areas of lighting, noise, alarm horns and other

signals, and communications. Consideration has been given to

simulating as much of the control room environment as is-

reasonable and practical. However, there are subtle

differences in-noise level, alarm horns, and communication

devices which are being evaluated further to ensure the minor

differences do not detract from training (see STP 4.01 test

summary in Section VI).

G(_/ Removable computer flooring is used in the simulator area.

However, special flooring is used in the actual control room to

meet certain fire and separation criteria. The ceiling in the

control room backpanel area is a few feet lower than in the

simulator. The fact that the simulator-flooring and backpanel

area ceiling are different does_not detract from training.

The simulator environment is verified against the plant

control room environment by:

Page-16
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O
conducting a review of data related to normal and emergency--

control room lighting to ensure both are properly simulated

includ3ng correct illumination levels and lighting fixture

locatior.s,

conducting a review of data related to control room alarms,--

signals and incidental noise to ensure ti. : they are

simulated to the extent necessary to support operator
training and licensing examinations,

1

conducting a review of data related to control room--

communications systems that would be used for communicating

with auxiliary operators during training and licensing
O) examinations, and(_

conducting a review of documentation, including panel--

drawings and photographs, of operator cuing and

informational aids such as background shading, mimics,
1coding and labeling schemes, and demarcation to ensure

compatibility with the plant.

(~~
\ Page 17
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e Instructor Interface

1. Initial Conditions (ICs)

The simulator exceeds the minimum requirement for storage .csf

twenty (20) initialization. conditions. The instructor may

choose an initial condition from a set of up to 40 ICs. These

ICs provide the instructor with a variety of plant operating

conditions.

All present operational ICs include information on critical

plant parameters, plant operating history, fission product

poison concentration, and time in core life. The ICs also

include the configuration and operating status of applicable

systems and components.

The IC's are controlled in accordance with procedure NTD 2.19,

Simulator Tnitial Condition Control.

2. Malfunctions

The simulator is capable of simulating, in-real time, abnormal

and emergency events including malfunctions to demonstrate

Page 18
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inherent-plant response and automatic plant-control functions.-

,

The simulation is capable of continuing until such time that a-
,

stable, controllable, and-safe condition is attr.ined which can. 4

be continued to cold shutdown conditions, or.until simulator

limits are reached. This means for most malfunctions where it

is possible on-the plant, the operator is-capable:of taking:

action to recover from and/or mitigate the. consequences:of

malfunctions on the simulator.

The simulator supports the instructor's capability to insert

and terminate simultaneously, sequentially, or by both methods,

those malfunctions that can be expected to occur by designior-

plant operational experience._ These malfunctions include those
'

/ specified by ANSI /ANS 3.5-1985, section 3.1.2. The, simulator

is. capable of simulating a-variety of additional 1 malfunctions-

associated with electrical, auxiliary, engineered safety
'

feature, reactor coolant, and control and instrumentation
'

systems.

|

The malfunctions can be introduced into the training scenario
~

without alerting the operator.of the pending malfunctions in

any manner other + sold-occur:from the actual plant. -

.t

Table'1, "Simulato." - . functions", lists all malfunctions-

included-in the-scope of simulation in effect at the time of?

this writing.

|

|( )' Page 19
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The simulator is capable of simulating each category of

accident analyzed in the CPS Updated Safety Analysis Report

(USAR) that results in observable indications to the operator

in the control room for which training is appropriate. Among

these catagories of accidents are:

-- Decrease in Core Coolant Temperature,

-- Increase in Reactor Pressure,

-- Decrease in Reactor Core Coolant Flow Rate,

-- Reactivity and Power Distribution Anomalisa,

-- Increase in Reactor Coolant Inventory,

-- Decrease in Reactor Coolant Inventory,

-- Radiological Releases, and

(, -- Anticipated Transient Without Scram.

The Simulator Support Group-has the capability to add or change
simulator malfunctions as training needs dictate. Many changes

have been made to existing malfunctions, and numerous new

malfunctions have been added to the simulator since its

original delivery. The additions were made to better
1

accomodate training = objectives, take advantage of plant

operating experience, and to provide malfunctions for systems
added to the simulator. The following are examples:

I

(~)
\,_/ Page 20
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Three variations of-failure to scram malfunctions have been
~

--

been added to the simulator.- These were added to allow |

training on Anticipated Transient Without Scram-(ATWS) }
#- events, and to provide training on new ATWS related systems

such as Alternate kod Insertion .(ARI). .

. . I
Several new suppression pool-leak malfunctions were added-to- Li--

allow for Emergency Operating Procedure-(EOP) training 1on j

low suppression pool level actions, and on Secondary j,

Containment Control actions. I

.!
.

.

New malfunctions were added-to cause leaks in the Condensate- ;--

:

Stol-age' Tank and the Reactor Core Isolation Cooling (RCIC); .{

() Storage Tank, t

-3

i

A malfunction was added to simulate high winds which, from I--

:

- plant experience, causes problems in-operating = secondary: ',
containment ventilation. ;

i

,

-- - New malfunctions related toithe' Standby. Liquid Control 'i

(SLC) z system were.added to allow for better. training.in F

this area. .

'

?

f

i

;
;

|
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O
-- Numerous new malfunctions were added to the simulator

Containment and Heating, Ventilation, and' Air condition

(HVAC) models, including valve-binding, fan trips, chiller

trips, various' system leaks, and a containment hydrogen'

burn.

The instructor can select up toH15 active or pending

simultaneous malfunctions from.an inventory of approximately

800 discrete malfunctions _at any time during the. training

exercise. Malfunctions can be' initiated instantly by the

instructor, or on a timer of up to_four hours in one second-

inte rvals. Many of the malcunctions have adjustable rates,

especially-if operator actions are dependant upon the severity
() cf_the malfunction.

Simulator malfunctions are tested as' described in Section V.-

The response of-tho simulator is compared to-actual plant
response or best estimate information. If-the simulator

| performance must be compared to Updated' Safety Analysis Report-

(USAR) information, and significant discrepancies appear, the
discrepancies are resolved using best engineering: estimate-

.

I results.
,

.
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3. Remote Operators

The simulator provides the' instructor the. capability to perform
the functions of an auxiliary operator, or other operations or

functions remote from the control room. Through this

-capability, the operator-is able to interface with activities

remote from the control room-in the same manner.as he would11n
the actual plant.

Examples of remote functions that the instructor is able to

insert while acting in the capacity of an auxiliary operator

include changing' valve position, operating mechanical

equipment, resetting electrical /mechanicalLtrips, and' opening

() or closing electrical breakers. The instructor;can also change

variable parameters-such as electrical grid frequency and

voltage, condenser fouling, or lake cooling water temperature'.

Table 2, " Simulator Remote Functions",-lists all remote-

functions included in the scope of: simulation;in.effect at the

time of this writing.

~

The Simulator Support Group has1the capability tofadd or change.

simulator remote functions as training needs dictate. As

|

-

|

|
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OV
amples, simulator remote functions have been added to provide
acal control of plant chill water chillers, cperate scores of

480 volt breakers for various ventilation systems, and perform

flushing operations.

4. Special Instructor / Training Features

The simulator provides the instructor with the capability to

perform simulator control features such~as freezing simulation,

fast time, slow time, backtrack, and snapshot. A brief

description of each simulator control feature is provided as

follows:

n/ -- The " Reset / Restart" pushbutton is used to initiate thes_

simulator to some preset condition. This condition may be

derived from a snapshot, a backtrack, or one of t'e fixed.

set of initial conditions.

-- The " Backtrack" switch enables the instructor to backtrack

to a past simulation condition. Existing conditions are

autoratically recorded _at backtrack record time of 1 to 10

minutes, selectable by the instructor. When no backup-

record time interval is selected, the interval is
|

automatically set at 1 minute. A maximum cf 60 condition

sets can be recorded.

Page 24
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-- The " Reverse / Forward" pushbutton is used with the backtrack

function to control the direction of stopping through the

backtrack filo. When Backtrack is firt.t activated, the stop

direction will be reverse. Depressing the " Forward /Reverso"

switch will change the step direction to forward.

-- The "Froozo" switch is a momentary contact switch. Each

time it is depressed, the simulator con <iition changes stato.

When in the Freeze condition, the switea is backlit ambor

and computations of simulation parameters are frozen at

their values at the instant of freezo. When Freeze is

removed by depressing the pushbutton a second timo,

simulation continues from the point where it stopped.
Ov

-- The " Switch Check overrido" pushbutton is used to overrido

any misaligned panel controls and switch settings when the

simulator is initialized.

-- The " Slow Time" pushbutton allows the simulation to occur at

ene-tenth the normal rata, causing the entire operation to

slow down.

-- The " Fast Time" allows the instructor to accelerate the
buildup of xenon and/or core decay heat producers.
The fast time operation is variable from normal real

times up to 100 times the normal real time rate.
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-- Depressing the " Master Lamp Check" switch will cauc.c all
simulator lamps to illuminate. This pushbutton places the

simulator in Freeze and illuminates simulator lamps in

sequence until all lamps are on. The lamps will remain en

for ten minutes, turn off for five minutes, and then

illuminate again. This cycle will continue until the lamp
'

check is complete or the " Master Lamp Check" pushbutton is
depressed a second time. To resume normal simulation, the

"Freezc" pushbutton is depressed to take the simulator out

of Freeze.

The simulator also monitors critical parameters, and alerts the

n
(_/ Simulator Instructor when(if) the simulation has gone beyond

plant or simulator design limits. The instructor consolo

includes an annunciator that indicates when simulated

conditions have progressed to the point where Key aimulation
model assumptions are no longer valid (gross fuel failure,

suppression pool temperature exceeding design, etc.). A

" Simulation Not Valid" light illuminates when a simulation

value exceeds the design parameter, as follows:

-- Suppression pool temperature greater than or equal to 212
degrees,

4

|

!
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-- containment pressure greater than or equal to 29.7 psia,
-- Drywell pressure greater than or equal to 44.7 poig,-

-- Fuel clad temperature exceeds 2200 degrees F,

-- Drywell temperature greater than 330 degrees, or

-- Turbine speed greater than or equal to 2500 rpm.

Through the use of strip chart recorders, special logs, and/or

specialized data recording routines used by the Simulator
Support Group, it is also possible to obtain hardcopy transient

data in the form of plots, printouts, and ASCII files of

critical parameters during the normal evolutions described in

ANSI /ANS 3.5-1985, section 3.1.1, and the malfunctions

described in ANSI /ANS 3.5-1985, section 3.1.2. This monitoring

() capability provides up to 0.5 second resolution, which is

sufficient to determine compliance with applicable testing

criteria. This monitoring-capability was used to produce the
graphs found in Section VI of this certification report.

D. Onoratino Procedurqa

The simulator is primarily used as a training device to provide

j initial and requalification-training for the CPS operators. It

| 1s also used for operator licensing examinations.

|

!
)

|
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In order to ensure that the extent of simulation is such that

the operator takes the same action on tho. simulator to conduct

an evolution as he would in the plant, actual plant operating

proceduros are used during training, and during cortification

testing when appropriato.

1

j
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TABLE 1 -- SIMULATOR MALFUNCTIONS

,

The following is a listing of simulator malfuncticas currently supported by the simulator. The
table provide the status of each malfunction as of the date of this certification report, the
simulator test procedure number used to test the malfunction, the malfunction identification,
and the description of the malfunction. The definition of terms used in the status field are
as follows:

Certified -- The malfunction may be used in the operator training program, and
has been tested and verified to meet applicable ANSI QNS 3.5-1985
criteria.

Not Certified -- Malfunction was tested and has failed to meet some aspect of
ANSI /ANS 3.5-1985 standard. See the associated test summary for
details. A Simulator Problem Report (SPR) has been written. The
malfunction is not used for training until the SPR is resolved.

Not Used -- The malfunction is not presently used in the operator training
program. No credit is taken for any certification testing performed
on these malfunctions. These malfunctions are not considered
certified at this time. If one of these malfunctions is needed for
operator training in the future, the malfunction will be tested to
verify it meets ANSI /ANS 3.5-1985 criteria prior to its use.

Status STP Used Designation Description

Certified 4.03 AN01 Annunciator Actuation
Certified 4.03 AN02 Annunciator Failure to Actuate
Certified 4.03 CROl Fuel Cladding Leak >

Certified 4.03 CUO1 RWCU Pump Trip
Certified 4.03 - CUO2 RWCU Drain Valve Failure, 1G33-FO33
Not Used N/A CUO3 RWCU Demineralizer High Differential Pressure
Certified 4.03 CUO4 RWCU Demineralizer Resin Depletion
Certified 4.03 CUO5 RWCU System Rupture
Certified 4.03 CUO6 RWCU System Isolation

Page 1 of 7
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TABLE 1 -- SIMULATOR MALFUNCTIONS

Status SU Used Designation Description

certified 4.33 CUO7 RWCU Non-Regenerative Heat Exchanger Tube Leak
Certified 4.03 CUO8 High Conductivity
Certified 4.03 CWO1 Circulating Water Pump Trip
Certified 4.03 CWO2 Main Condenser Tube Leak
Certified 4.03 CWO3 Component Cooling Water Heat Exchanger Tube Failure
Certified 3.11 CWO4 Shutdown Service Water Pump Trip
Certified 3.11 CWOS Plant Service Water Pump Trip
Certified 3.13 CWO6 Compcnent Cooling Water Pump Trip
Certified 4.03 CWO7 Component Cooling Water Temperature Controller Failure
Certified 4.03 CWO8 Turbine Building Ci1 sed Cooling Water (TBCCW) Pump Trip
Certified 4.03 CWO9 TBCCW Temperature Controller Failure
Certified 4.03 CW1G Reactor Recirculation Pump Motor High Temperature
Certified 4.03 DC01 Loss of Display Control System
Certified 4.03 DCO2 Loss of Display Generator
Certified 4.03 DCO3 Display Control System (DCS) Acquisition Processor Halt
Not Certified 4.03 DC04 DCS/ Performance Monitoring System (PMS) Point Failure
Certified 3.05 DG01 Emergency Diesel Generator Failure to Start
Certified 3.05 DG02 Emergenc]( Diesel Generator Trip
Certified 3.03 ED01 345 KV Line Ground Fault
Certified 4.03 ED02 345 KV Line Directional Relaying Trip
Certified 3.07 ED03 6.9 KV Bus Overcurrent Trip
Certified 3.07 ED04 4.15 KV Bus Overcurrent Trip
Certified 3.06 EDOS 480 V Bus Overcurrent
Certified 3.04 ED06 Reserve Au ciliary Transformer Lockout
Certified 3.04 ED07 Emergenc]( Reserve Auxiliary Transformer Lockout
Certified 4.03 ED08 Unit Auxiliary Transformer Lockout
Certified 3.08 ED09 120 VAC Bus Overcurrent Trip
Certified 3.08 ED10 125 VDC Bus Overcurrent Trip
Certified 4.03 oll Battery Charger Trip"

Not Used N/A' ED12 Inverter Trip
Certified 3.26 EG01 Generator Load Reject
Certified 4.03 EG02 Generator Trip
Not Used 4.03 EG03 Generator Auto Voltage Regulator Trip
Certified 4.03 EG04 Stator Cooling Water Temperature Controller Failure
Certified 4.03 EGO 5 Stator Cooling Water Pump Trip
Certified 4.03 EG06 Hydrogen Temperature Controller Failure
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TABLE 1 -- SIMULATOR MALFUNCTIONS t

Status STP Used Designation Description

Certified 4.03 EG07 Generator Hydrogen Leak
Not Used N/A EG08 Main Transformer Lockout
Certified 4.03 FWO1 Condensate Pump Trip
Certified 4.03 FWO2 Condenser Hotwell Makeup Controller Failure
Certified 4.03 FWO3 Condenser Hotwell Dump Controller Failure
Certified 4.03 FWO4 Condersate Demineralizer Resin Depletion
Certified 4.03 FWOS Condensate Demineralizer High Differential Pressure
Certified 4.03 FWO6 Condensate Booster Pump Trip
Certified 4.03 FWO7 Loss of Feedwater Heater String
Certified 3.14 FWOB Feedwater Pump Trip
Certified 3.14 FWO9 Feedwater Pump Control Signal Failure
Certified 4.03 FW10 Feedwater Pump Low Lube Oil Pressure !

Certified 4.03 FW11 Feedwater Controller Failure
Certified 4.03 FW12 Feedwater Flow Sensor Failure
Certified 3.21 FW13 Feedwater Line Rupture Outside of Containment
Certified 4.03 FW14 HP/LP Heater Tube Leak
Certified 4.03 FW15 HP/LP Heater Level Control Failure
Certified 4.03 FW16 Flash Tank Level Control Failure
Certified 4.03 FW17 Reheater Drain Tank /Saparator Drain Tank Level Failure

,

Certified 4.03 FW18 Condensate Storage Tank Leak
Certified 2.18 HP01 HPCS Failure to Automatically Start
Certified 4.03 HP02 HPCS Spurious Automatic Initiation
Certified 4.03 HP03 HPCS Pump Trip
Certified 3.23 HPO4 Failure of HPCS Injection Valve 1E22A-F004
Certified 3.23 HPOS Valve 1E22-F301 Shut
Not Used N/A HP06 HPCS Pump Suction-Failure to Automatically Transfer
Not Used N/A HP07 HPCS Line Break
Certified 3.18 HP08 LPCS Failure to Automatically Start -

Not Used N/A HP09 LPCS Pump Trip
Certified 3.23 HP10 LPCS Injection Valve 1E21-F005 Failure
Not Used . N/A HP11 LPCS'Line Break
Certified 3.23 HP12 Valve 1E21-F309 Shut
Certified 3.01c HP13 Main Steam Relief Failure
Certified 4.03 HP14 Main Steam Relief Failure to Reseat
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TABLE 1 -- SIMULATOR MALFUNCTIONS

,

Status STP Used Designation Description

' Certified - 4.03 HP15 LPCS Leak From Suppression Pool Suction Line I

Certified 4.03 HP16 HPCS Leak From Suppression Pool Suction Line i
Certified 4.03 HP17 HPCS Leak From RCIC Storage Tank Suct:;.on Line
Certified 4.03 HP18 Instrument Air Leak at Accumulator I

Certified 4.03 HP19- HPCS Valve F012 Fails Open
Certified _ 4.03 HP2O LPCS Valve F011 Fails Open
Certified 3.02 IA01 Instrument Air System Rupture
Certified 3.02 IA02 Air Compressor Trip-
Certified- 3.17 LC01 Control Rod Drift Out !
Certified 3.17 LCO2 Control Rod Stuck !

Certified. 3.17 LCO3 Control Rod Uncoupled .!
Certified 4.03 LC04 Control Rod Accumulator Trouble !

Certified 4.03: LCOS Control Rod Drive Worn Seals !
Certified. 4.03 LCO6 Leaking Scram Discharge Valve
Certified 4.03 LC07 CRD Flow Control Valve Failure r

certified 4.03 LCO8 CRD Hydraulic Pump Failure
,

Certified 4.03 LC09 Scrata Discharge Volume Vent Valve C11-F010 Fails as im !

Certified 4.03 LC10 Scram Discharge Volume Drain Valve C11-F011 Fails as is *

Certified 4.03 LC11 Scram Discharge Volume Vent Valve C11-F180 Fails as is
Certified- 4.03 LC12 Scram Discharge Volume Drain Valve C11-F181 Fails as is |

Rod Control & Information S](tch)
Not Used N/A LSO1 stem (RC&IS) Channels Disagree |
Certified 4.03' LSO2 RC&IS Failure (Open Reed Swi :
Certified 4.03 LSO3 RC&IS Failure (Closed Reed Switch) !

Not Used N/A LSO4 Rod Control ' Information System (RC&IS) Timer Malfunction !

Certified 4.03 LSOS Rod Control & Information System (RC&IS) Self Test Failure i

Certified 4.03 LSO6 Rod Pattern Controller Failure '

Certified 3.10 MC01- Condenser Air Inleakage
,

'
i

'

Certified 4.03 MCO2 Steam Jet Air Ejector (SJAE) Steam Supply Failure
Jertified 4.03 -MSO1 Steam Seal Evaporator Pressure Regulator Failure'

-

Certified 4.03 MSO2. Main Steam Flow Summer C34-K644 Failure
Not Used N/A MSO3 Main Steam Valve Packing Failure j

' Certified 4.03_ MSO4 Steam Seal Evaporator Shell Level Controller Failure
Certified- 4.03 MSOS Steam Line Rupture =in the Drywell ,

Certified 3.20b MSO6 Steam Line. Rupture in the Tunnel *

. Certified- 3.20a MSO7 Steam Line Rupture in the Turbine Building t

{ Certified 4.03 MSO8 Main Steam Isolation Valve Failure j
3
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TABLE 1 - SIMULATOR MALFUNCTIONS

Status STP Used Designation Description

Certified 4.03 MSO9 Turbine Gland Seal Pressure Regulator Failure
Certified 4.03 MS11 Divisional Trip Override
Certified 4.03 NMO 3 Source Range Monitor (SRM) Channel Erratic Indication
Certified 4.03 NM04 Source Range Monitor (SRM) Channel Inoperative
Certified 4.03 NMOS Source Range Monitor (SRM) Detector Stuck
Certified 4.03 NM06 Local Power Range Monitor (LPRM) Detector Failure
Certified 3.22 NM07 Intermediate Range Monitor (IRM) Channel Upscale
Certified 4.03 NM08 Intermediate Range Monitor (IRM) Channel Erratic Indication
Certified 4.03 NM09 Intermediate Range Monitor (IRM) Channel Inoperative
Certified 4.03 NM10 Intermediate Range Monitor (IRM) Detector Stuck
Certified 3.22 NM11 Intermediate Range Monitor (IRM) Channel Downscale
Certified 3.22 NM12 Average Power Range Monitor (APRM) Channel Downscale
Certified 3.22 NM13 Average Power Range Monitor (APRM) Channel Upscale
Certified 4.03 NM14 Average Power Range Monitor (APRM) Channel Erratic Indication
Certified 4.03 NM15 Average Power Range Monitor (APRM) Channel Inoperative
Certified 4.03 NM16 Average Power Ranga Monitor (APRM) Flow Converter Failure
Certified 4.03 OG01 Offgas Vault Bypass Valve Failure
Certified 4.03 OGO2 Offgas Recombiner Preheater Steam Supply Failure
Certified 4.03 PC01 Plant Chilled Water Chiller Trip
Certified 4.03 PCO2 Heating, Ventilation, and Air Conditioning (HVAC) Fan Trip
Certified 4.03 PCO3 Loss of Standby Gas Treatment System (SCTS) Flow Control
Certified 4.03 PC04 Loss of Drywell Chiller
Certified 4.03 PCOS Drywell Cooler Leak
Certified 4.03 PC06 Isolation Valve Bindin<JCertified 4.03 PC07 Hydrogen Burn in Containment
Certified 4.03 PC08 Spent Fuel Pool Leak
Certified 4.03 PC09 Fuel Pool Cooling and Cleanup Pump Trip
Certified 4.03 PC10 Leak in the Suppression Pool Cleanup System
Certified 4.03 PC11 Inadvertent Dump of the Upper Containment Pool
Not Certified 4.03 PC12 Instrument Line Break in the Fuel Building
Certified 4.03 PC13 High Wind Levels
Certified 4.03 PC14 Leak Between the Drywell and the Containment
Certified 4.G3 PM01 Loss of the Performance Monitoring System (PMS)
Not Used N/A PM02 Performance Monitoring System (PMS) Processor Halt
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Status STP Used Designation Description

Certified 3.18 RHO 1 Residual Heat Removal (RHR) Failure to Automatically Start
Not Used N/A RH02 Residual Heat Removal (RHR) Pump Trip
Not Used N/A RHO 3 Residual Heat Removal (RHR) Heat Exchanger Tube Leak
Not Used N/A RH06 Low Pressure Coolant Injection (LPCI) Line Break
Certified 3.23 RH07 Low Pressure Coolant Injection (LPCI) Injection Valve Failure
Certified 3.23 RH08 Valve IE12-F029A, B, or C Shut
Not Used N/A RH09 Residual Heat Removal (FHR) Heat Exchanger Bypass Valve Failure
Certified 3.12 RH10 Loss of Shutdown Cooling
Certified 4.03 RH11 -Residual Heat Removal (RHR) Suppression Pool A Suction Leak
Certified 4.03 RH12 Residual Heat Removal (RHR) Suppression Pool B Suction Leak
Certified 4.03 RH13 Residual Heat Removal (RHR) Suppression Pool C Suction Leak
Certified 3.18 RIO1 Reactor Core Isolation Cooling (RCIC) Automatic Start Failure
Not Used N/A RIO2 Reactor Core Isolation Cooling (RCIC) Turbine Trip
Certified 3.27 RIO3 RCIC Turbine Speed Controller Failure
Certified 4.03 RIO4 Reactor Core Isolation Cooling (RCIC) Steam Line Break
Certified 4.03 RIOS Reactor Core Isolation Cooling (RCIC) System Isolation
Not Used. N/A RIO6 RCIC Pump Suction Valve Failure to Automatically Transfer
Certified 4.03 RIO7 Loss of Mass from the RCIC Storage Tank
Certified 3.28 RM01 Process Radiation Monitor (PRM) High Radiation
Not Certified 4.03 RM02 Area Radiation Monitor (ARM) High Radiation
Certified 3.18 & 3.24 RPO1 Automatic and Manual Scram Failure
Certified 4.03 RPO2 Automatic Scram Failure
certified 4.03 RPO3 Partial Scram of Selected Rod Group
Not Used N/A RPO4 Alternate Rod Insertion / Recirculation Pump (ARI/RPT) Scram
Certified 4.03 RRO1 Recirculation Valve Inner Packing Failure
Certified 4.03 RR02 Recirculation Pump Trip
Certified 3.01a & 3.23 RR03 Recirculation Loop Rupture
Certified 4.03 RR04 Recirculation Pump Shaft Break
Certified 4.03 RR05 Recirculation Pump Seizure
Cartified 3.Olb RR06 Recirculation Pump Seal Failure
Not Used N/A RR07 Recirculation Pump Incorrect Starting Sequence
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TABLE 1 -- SIMULATOR MALFUNCTIONS

Status STP Used Designation Description

Certified 4.03 RR08 Recirculation Flow Control Valve (FCV) Failure
Certified 4.03 RR09 Recirculation Pump High Vibration
Not Used N/A RR10 Hydraulic Power Unit (HPU) Failure
Certified 3.27 RR11 Recirculation Loop FCV Position Feedback Signal Failure
Certified 4.03 RR12 Recirculation Jet Pump Failure
certified 4.03 RR13 Feedwater Level Sensor Failure
Certified 4.03 RR14 Instrument Line Reference Leg Rupture Inside the Drywell

Certified 3.16 RR15 Reactor Vessel Level Transmitter Failure
Certified 3.16 RR16 Reactor Vessel Pressure Transmitter Failure
Certified 4.03 RR17 Instrument Line Variable Leg Rupture in the Containment
Not Used N/A RR18 Recirculation Controller High Rate of Change Failure
Not Used N/A RR19 Flow Control Valve (FCV) Valve Position Step
Certified 4.03 SLO 1 Standby Liquid Control (SLC) Motor Overloads Fail Open
Certified 4.03 SLO 2 Failure of the Squib Continuity Relay Meter
Certified 4.03 SLO 3 Failure of the Squib Firing Circuit to Actuate
Certified 3.19 & 3.24 TC01 Turbine Trip
Certified 3.25 TCO2 Turbine Bypass Valve Failure
Certified 3.16 TCO3 Turbine Control Valve Failure
Certified 3.09 TC04 Turbine Stop Valve Failure
Not Used N/A TC05 Combined Intermediate Valve Failure
Certified 4.03 TC06 Loss of Electrohydraulic Control (EHC) Hydraulics (Turbine)
Certified 3.25 TC07 Loss of EHC Hydraulics (Bypass Valves)
Not Used N/A TCO8 Load Demand Failure (High/ Low)

Certified 4.03 TC09 Pressure Regulator Failure (High/ Low)
Certified 4.03 TC10 Pressure Regulator Oscillations
Not Used N/A TC11 Loss of Speed Feedback Signal (s) .

Certified 4.03 TUO1 Turbine-Generator Bearing Oil Low Pressure |

Certified 4.03 TUO2 Turbine-Generator Lube Oil Temperature Controller Failure
'

Certified 4.03 TUO3 Turbine-Generator Bearing High Vibration
Not Us2d N/A TUO4 Turbine-Generator Bearing High Temperature
certified 4.03 TU0S Turning Gear Oil Pump Failure
Not Used N/A TUO6 Reactor Feedwater Pump Turbine (RFPT) Aux Oil Pump Failure
Not Used N/A TUO7 Turbine Exhaust Hood Spray Valve Failure
Certified 4.03 TUO8 Hydrogen Seal Oil Pump Trip
Not Used N/A TUO9 Seal Oil Differential Pressure Regulator Valve Failure
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TABLE 2 - SIMULATOR REMOTE FUNCTIONS

CU101 RWCU Filter Demineralization A In/Out
CU102 .RWCU Filter Demineralization B In/Out
CU103 RWCU Pump A Status Unisolate/ Isolate
CU104 RWCU Pump B Status Unisolate/ Isolate
CU105 RWCU Pump C Status Unisolate/ Isolate
CU106 In Service RWCU Heat Exchangers Train A/ Train B
CW101 CCW Supply Valves to Condenser Vacuum Pumps Open/ Shut
CW102 'CCW Heat Exchanger A Status Out/In
CW103 CCW Heat Exchanger B Status Out/In .

CW104 TBCCW Heat Exchanger Status Out/In (
CW105 CCW Storage Tank Drain Valve Shut /Open
CW106 TBCCW Temperature Controller Valve Bypass

.

CW107 TBCCW Supply Valves to Condenser Vacuum Pumps Shut /Open
CW201 Condenser Tube Fouling (% normal flow)
CW202 Lake Water Temperature
DC101 Initiate DCS With Power Loss Greater than 10 minutes Auto /Init i
DG101 Reset Diesel Generator Lockout Normal / Reset i
FD101 Operate 125VDC Panel 1E to 1F tie breaker Op2n/ Shut
ED102 Switchyard Disconnect Switch 4501 Shut /Open
ED103 Switchyard Disconnect Switch 4503 Shut /Open
ED104 Switchyard Disconnect Switch 4504 Shot /Open
ED105 Switchyard Disconnect Switch 4505 Shut /Open
ED106 Switchyard Disconnect Switch 4507 Shut /Open
ED107 Switchyard Disconnect Switch 4509 Shut /open I

ED108 Switchyard Disconnect Switch 4511 Shut /Open ;

ED109 Switchyard Disconnect Switch 4517 Shut /Open ;

ED110 Switchyard Disconnect Switch 4519 Shut /Open
ED111 Switchyard Disconnect Switch 4520 Shut /Open
'ED112 Switchyard Disconnect Switch 4523 Shut /Open
ED113 Switchyard Disconnect Switch 4525 Shut /Open
ED114- Auxiliary Power Disconnect Switch ET4 Shut /Open
ED115 Auxiliary Power Disconnect Switch ET14 Shut /Open
ED116 Auxiliary Power Disconnect Switch RT14 Shut /Open '

ED117- Auxiliary Power Disconnect Switch RT16 Shut /Open
ED118 Reset of Any Shunt Trip Normal / Reset
ED119 Switchyard Disconnect Switch 4513 Shut /Open
ED120 Switchyard Disconnect Switch 4521 Shut /Open
ED201 Grid Frequency (HZ)
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TABLE 2 - SIMUIATOR REMOTE FUNCTIONS

ED202 Grid Voltage (KV) f
EG101 Generator H2 Pressure Regulator Setpoint (PSIG)

j- EG102 Reset Main Generator and Transformer Normal / Reset
'

i EG103 Isolated Phase Bus' Duct Cooling Fan A Off/On |
| EG104 Isolated Phase Bus Duct Cooling Fan B Off/On }

,
-EG105 Reset Main Generator Electrical Fault Off/ Reset i

'
FW101 Condensate Pump 1A Discharge Valve Close/Open i
FWlO2 Condensate Pump 1B Discharge Valve Close/Open- !

FW103 Condensate Pump 1C Discharge Valve Close/Open ;

FW104 Condensate Pump 1D Discharge Valve Close/Open i

FWlOS Condensate Demineralizer A Inlet & Outlet Valves Close/O}ien ;

. FW106 Condensate'Demineralizer B Inlet & Outlet Valves Close/Oren i
FWlO7 Condensate Demineralizer C Inlet & Outlet Valves Close/Open i
FWlO8 Condensate:Demineralizer D Inlet & Outlet Valves- C13se/Open i

|. FW109 . Condensate Demineralizer E Inlet & Outlet Valves Close/Open !
'

FWilO Condensate Demineralizer F Inlet & Outlet Valves Close/Open !

3 FW111 Condensate Demineralizer G Inlet & Outlet Valves Close/Open
FW112 Condensate Demineralizer H Inlet & Outlet Valves Close/Open }.

. FWil3 Condensate Demineralizer J Inlet & Outlet Vsives Close/Open
i FW114. Moisture Separator Reheater 1A Drain Valve Normal / Shut
i- FW115 Moisture Separator Reheater 1B Drain Valve Normal / Shut t

;, FW116 Feedwater Heater 6A Drain Valve . Normal / Shut
j FW117 FeGdwater Heater 6B Drain Valve Normal / Shut !
|L FW118 Feedwater Heater SA Drain Valve . Normal / Shut (

FW119. Feedwater Heater SB Drain Valve Normal / Shut ,

FW120 Feedwater Heater 4A Drain Valve Normal / Shut
FW121 Feedwater' Heater 4B Drain. Valve Normal / Shut

: FW122. Feedwater' Heater 3A' Drain Valve Normal / Shut
i; FW123 'Feedwater Heater 3B Drain Valve Normal / Shut

FW124 Feedwater Heater 2A Drain Valve. Normal / Shut' '

i, FW125 'Feedwater Heater 2B Drain Valve Normal / Shut
FW126 Feedwater Heater 1A Drain Valve Normal / Shuti +

'

FW127 Feedwater Heater 1B Drain Valve Normal / Shut I
FW128 Condensate Booster Pump Discharge Valve 1A Shut /Open [

;; FW129 Condensate Booster Pump Discharge Valve 1B Shut /Open ;

FW130 Condensate Booster Pump Discharge Valve IC Shut /Open j
FW131 Condensate' Booster Pump Discharge Valve 1D Shut /Open+

FW132 Refill the Demineralized Water Storage Tanit Off/On {
FW133 A TDRFP Minimum Flow Valve Throt/ Modulate,

d
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FW134 B TDRFP Minimum Flow Valve Throt/ Modulate
FW135 C MDRFP Minimun Flow Valve Throt/ Modulate
FW136 RFP Suction Header Pressure Auto / Override
HP101 Operate SRV "B" Solenoid 1821F041A Deenergize/ Energize
HP102 Operate ~SRV "B" Solenoid IB21F047A Deenergize/ Energize
HP103 . Operate SRV "B" Solenoid 1B21F041B Deenergize/ Energize
HP104 . Operate SRV "B" Solenoid 1B21FO47B Deenergize/ Energize
HP105 Operate SRV "B" Solenoid 1B21F051B Deenergize/ Energize
HP106 ' Operate SRV "B" Solenoid IB21F041F Deenergize/ Energize
HP107 Operate SRV "B" Solenoid 1B21F047F Deenergize/ Energize
HP108 Operate SRV "B" Solenoid 1B21F041C Deenergize/ Energize
HP109 . Operate SRV "B" Solenoid 1B21F047C Deenergize/ Energize
.HP110 Operate SRV "B" Solenoid 1B21F051C Deenergize/ Energize
HP111' Operate SRV "B" Solenoid 1B21F041G Deenergize/ Energize
HP112 Operate SRV "B" Solenoid 1B21F051G Deenergize/ Energize
HP113 Operate SRV "B" Solenoid 1B21F041L Deenergize/ Energize
HP114 Operate SRV "B" Solenoid 1B21F041D Deenergize/ Energize

:HP115 Operate SRV "B" Solenoid 1B21F047D Deenergize/ Energize
HP116 Operate SRV "B" Solenoid 1B21F051D Deenergize/ Energize
HP117 Deenergize SRV Solenoids Deenergize/ Energize
IA101 Festore SA Header Normal / Restore
IA102 Restore.IA Radwaste Building Header Normal / Restore
IA103. . Restore IA Control Building Header Normal / Restore
IA104 Restore SA Compressor OSA01C Seal Pressure Normal / Restore
IA105 ,. Restore SA Compressor 1SA01C Seal Pressure Normal / Restore
IA106 Restore SA Compressor 2SA01C Seal Pressure Normal / Reset
IA107 Reset IA Dryer Trouble Annunciators Normal / Reset
LC101 CRD Hydraulics Flow Control Valve Select. B/A
LC102 CRD Hydraulics Supply To Recirc Pump A Seals Shut /Open
LC103 CRD Hydraulics Supply To Recirc Pump B Seals

. Shut /Open
LC104 CRD Hydraulics Pump A Discharge Valve 1C11F014A Shut /Open
.LC105 CRD Hydraulics Pump B Discharge Valve IC11F014B Shut /Open
LC106 Open Charging' Water Header: Isolation Valve C11-F034 Shut /Open
LS101' RGDS. Rod Drive Bypass - Rod Normal / Bypass
LS102 Control Rod Position Bypass - Rod Normal / Bypass
LS103 Control Rod Position Bypass Rod Normal /. Bypass
LS104' Control Rod Position: Bypass - Rod Normal / Bypass
'LS105" Control Rod Position Bypass - Rod Normal / Bypass

Page 3 of 6

_- - __ _ __-______________-__- _



O O O !

TABLE 2 - SIMULATOR REMOTE FUNCTIONS
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LS106 Control Rod Position Bypass - Rod Normal / Bypass
LS107 Control Rod Position Bypass - Rod Normal / Bypass
LS108 Control Rod Position Bypass - Rod Normal / Bypass
LS109 Control Rod Position Bypass - Rod Normal / Bypass
MC101 Vacuum Pump X-Connect Valve OCAOO5 Shut /Open
MS101 Moisture Separator Reheater Steam Pressure Control Valve
MS102 Auxiliary Boiler Status Off/On
MS103 Actuate / Secure Inboard MSIV-LCS Secure / Actuate
MS104 NS4 Division 1 Sensor Channel Bypass Off/ Bypass
MS105 NS4 Division 2 Sensor Channel Bypass Off/ Bypass
MS106 NS4 Division 3 Sensor Channel Bypass Off/ Bypass
MS107 NS4 Division 4 Sensor Channel Bypass Off/ Bypass
MS108 Actuate / Secure Outboard MSIV-LCS Secure / Actuate
MS109 Main Steam Supply to Offgas Recombiner A 1B21F411A Shut /Open
MS110 Main Steam Supply to Offgas Recombincr B 1B21F411B Shut /Open
MS111 RPV Bottom Head Drain Valve B21-F001 Energize /Deenergize
NM101 APRM A Gain Adjustment Factor

APRM B Gain Ad ustment FactorNM102 3
NM103 APRM C Gain Adjustment Factor
NM104 APRM D Gain Adjustment Factor (
NM105 Bypass LPRM XX-YYZ Normal / Bypass '

NM106 Bypass LPRM XX-YYZ Normal / Bypass
NM107 Bypass LPRM XX-YYZ Normal / Bypass
NM108 Bypass LPRM XX-YYZ Normal / Bypass
NM109 Bypass LPRM XX-YYZ Normal / Bypass
NM110 Bypass LPRM XX-YYZ Normal / Bypass
NM111 Bypass LPRM XX-YYZ Normal / Bypass
NM112. Bypass LPRM XX-YYZ Normal / Bypass
NM113 Bypass LPRM XX-YYZ Normal / Bypass
NM114 Bypass LPRM XX-YYZ Normal / Bypass
NM115 Bypass LPRM XX-YYZ Normal / Bypass

.

NM116 Bypass LPRM XX-YYZ Normal / Bypass '

NM117 Bypass LPRM XX-YYZ Normal / Bypass
NM118 Bypass LPRM XX-1YZ Normal / Bypass
NM119 Bypass LPRM XX-YYZ Normal / Bypass
NM120 Bypass LPRM XX-YYZ Normal / Bypass
NM121 Bypass LPRM XX-YYZ Normal / Bypass
NM122 Bypass LPRM XX-YYZ Normal / Bypass
NM123 Bypass LPRM XX-YYZ Normal / Bypass
NM124 Bypass LPRM XX-YYZ Normal / Bypass
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TABLE 2 - SIMULATOR REMOTE FUNCTIONS

NM125 B](pass LPRM XX-YYZ Norma]/ Bypass
OG101 Air Purge to Offgas Recombiner A IN66F004A Shiit/Open
OG102 Air Purge to Offgas Recombiner B 1N66F004B Shut /Open
OG103 In Service Regeneration Train Train A/ Train B
OG104 Offgas System Auto Sequence Status Startup/ Normal
PC101 Fuel Building HVAC Supply Fan A Off/On
PC102 Fuel Building HVAC Supply Fan B Off/On
PC103 Control Room HVAC Chiller A Off/On
PC104 Control Room HVAC Chiller B Off/On
PC105 Drywell Chiller A Off/On
PC106 Drywell Chiller B Off/On
PC107 Chill Water Chiller A Off/On
PC108 Chill Water Chiller B Off/On
PC109 Chill Water Chiller C Off/On
PC110 Chill Water Chiller D Off/On
PC111 Chill Water Chiller E Off/On
PC113 RHR FPC & CU ASSIST MAN VALVE L/U NO/YES
PC114 . Fuel Building HVAC Exhaust Fan A Off/On
PC115 Fuel Building HVAC Exhaust Fan B Off/On
PC116 Auxiliary Building HVAC Supply / Exhaust Fan A Off/On
PC117 Auxiliar)( Building HVAC Supply / Exhaust Fan B Off/On
PC118 Enable / Disable Suppression Pool Makeup Dtmp Valves Div. 1 Enable / Disable
PC119 Enable / disable Suppression Pool Makeup. Dump Valves Div. 2 Enable / Disable
PC120 Fuel Pool Heat Load
PC121 Turbine Building HVAC Supply / Exhaust Fan A Off/On
PC122 Turbine Building HVAC Supply / Exhaust Fan B Off/On
PC123 Chill Water Pump A MCR/ Local MCR/ Local
PC124 Chill Water Pump B MCR/ Local MCR/ Local
PC125 Chill Water Pump C MCR/ Local MCR/ Local
PC126 Chill Water Pump D MCR/ Local MCR/ Local
PC127 Chill Water Pump E MCR/ Local MCR/ Local
PC128 FC Transfer Suppression Pool to Condensate Storage Tank Close/Open
RH101 RHP Water Leg Valve 1E12F085B Open/ Shut
RH102 RHR Loop B Flush Valve 1E12FO44B Shut /Open
RH103 RHR Loop A Flush Normal / Flush
RH104 E12-F008 Supply Breaker Shut /Open
RIl01. RCIC Turbine Mechanical Reset Normal / Reset
RIl02 RCIC Water Leg Pump Discharge Valve E51-F062 Shut /Open
RP101 SRM Shorting Link Status Remove / Install
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TABLE 2 - SIMULATOR.fEMOTE FUNCTIONS

RP102 Position NSPS Scram Breakers Shut /Open
RR101 Reset Recirculation Pump A Lockout Relay Normal / Reset
RR102 Reset Recirculation Pump B Lockout Relay Normal / Reset
RR103 Hydraulic Power Unit (HPU) A Status Normal /Startup
RR104 Hydraulic Power Unit (HPU) B Status Normal /Startup
RR105 Flow Control Valve +/- Step Change Increase / Decrease
TC101 Remote Turbine Load Set Motor Control
SL101 Inject To Lower Plenum Valve C41F008 Shut /Open

i

I
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III. SIMULATOR DESIGN DATA

The simulator was originally constructed and is updated based

on actual or predicted plant configuration and performance.

Simulator configuration is the process of controlling the

hardware and software design of the simulator. Simulator

configuration documents include such items as simulator

construction drawings, model software source code, Malfunctions

Cause and Effects Manual, and the Simulator Design Data Base

List. ihese documents are maintained up-to-date as simulator

changes are made.

O
A. S.imulator Initial Desian Data

The simulator design data consists of available plant data

which form-the basis for the existing simulator design.

Various types of simulator design data exist. Among these are

plant electrict1 and mechanical drawings,-plant startup test
,

procedure data, system descriptions, vendor manuals, strip

chartu and other documentation of actual plant performance,

.

('
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(
plant design change packages, plant procedures, instrument data
sheets, Licensee Event Reports (LERs), Updated Safety Analysis

Report (USAR), RETRAN Analyses, etc.

The specific design-documents used to construct and/or modify
the simulator are listed on the Simulator Design Data Base

List, which is maintained up-to-date as simulator changes are

made. Copies of many of the documents listed on the Simulator
Design Data Base List are available in the Simulator Support

Group files. Other documents are easily obtainable through the

plant's document control system.

D. Simulator Update Desion Data
i

.

The simulator update design data consists of plant design

change packages / documents.

I

| Before a plant design change is made, a design change

package / document is prepared. In accordance with plant

procedures, the plant design change package / document is

reviewed by the Simulator Support Group for simulator impact

and by the Operations Training Group for training impact.

1

b(~%
1
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If the plant design change will result in a corresponding
,

simulator change, a Simulator Problem Report (SPR) is written

identifying the needed change to the simulator. A listing of

pending update design changes may be obtained by querying the'

open SPR database.,

Training priorities usually dictate when the simulator change

will be made. For changes with relatively high training value,

normally the simulator is changed before the plant design

change is impicmented. Simulator changes that are not

implemented before the plant design change are made before the

end of the calendar year following implementation on the plant.

In the process of implementing the change on the simulator,

the plant design change package / document is added to the

Simulator Design Data Base List.

I

1

1

3
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IV. SIFULATOR PROGRAM ADMINISTRATION

The purpose of this section is to describe the adninistration

of the simulator program. The program is managed by a capable

Simulator Support Group and involves impact assessment, problem
identification and correction, simulator changes, and simulator

design document control. These aspects of the program are

described below. Other major aspects of the program are

simulator design data which has been discussed in saction III,

and simulator testing which is discussed in section V of this

report.

A. Simulator Support Groun

Illinois Power Company maintains a Simulator Support Group of

five full-time professional employees, and a full-time hardware

maintenance contractor. Additional utility and contractor

personnel are used when necessary. The Simulator. Support. Group

reports directly to the Manager-Nuclear Training.

The Simulator Support Group staff consists of a supervisor, two

simulator software engineers. a simulator test coordinator, and

a simulator configuration coordinator, in addition to the

Page ,45
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hardwsre maintenance contractor. Testing assistance is

provided by other licensed personnel when needed (e.g.
operations shift crew members, experienced training
instructors, etc.).

B. Impact Assessment

Procedure NTD 3.18, Simulator Impact Assessment, provides
instructions on performing two types of impact assessment
related to the simulator.

The first type of assessment is required by the overall plant
design change contral process used at CPS. When a design change

() is proposed for the actual plant, the change is evaluated by
the Simulator Support Group to determine the extent of impact
on the simulator, if any. Such impacts may involve changes to
simulator hardware or changes in system design which would
affect the simulator software models. This type of' simulator

impact assessment is also discussed in section III.D.

The second type of assessment is known as a training impact
assessment. Differences between the plant and the simulator

can be evaluated to determine the relative degree of training
-impact associated with a simulator / plant difference. Training

OiV Page 46
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iimpact assessments may be used to provide information on the
relative importance of making a simulator change to correct a

difference, or the priority by which a difference will be

addressed.

The training impact assessment process was modeled after

methodolgy described in the Electric Power Roscarch Instituto
publication entitled, " Evaluation of Simulator Discrepancies on

tno Basis of operational Impact", EPRI NP-5746, published in

April, 1988. Soveral factors considered when performing the

assessment are

-- applicability to current industry regulations and
guidelines,

-- criticality of operator tasks associated with the
discropancy,

-- obviousness of the discrepancy to the least experienced crow
member, and

-- potential for plant recovery from an operational error.

These factors are weighed together to arrive at a numerical

value for training impact. The numerical assessment can range

from 1 (for differences that are regarded as having extremely

high training impact), to 8 (for differences that are regarded

as having extremely low amount of training impact). Some-

assessments may result in a numerical value of 0 which-

indicates that no measureable training impact exists.
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C. Simulator Problem ReDorts

Procedure NTD 3.8, Simulator Problem Reports and Repair

Roquests, provides instructions for documenting and
tracking the resolution of differences that exist or

develop between the simulator and the plant. Simulator Problem
,

Reports (SPRs) may be written by Simulator Support Group
personnel, simulator training instructors, or students

participating in the initial licensing or roqualification

training programs. An SPR 16 used to document an obsurved i

simulator performanco problem. The originator of the SPR must

provido a description of the problem, the status of the

simulator when the problem occurred, and references to actual

() plant documentation which substantiate that the problem exists.

Once an SPR is originated, portinent data is entered into and

tracked by a computerized tracking system. Hard copy

information is also maintained in the event the computerized

system becomes inoperative. The SPR is then forwarded to the
supervisor where it is reviewed, investigated if necessary, and

dispositioned.

|
|

|
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An SPR may be handled in one of three ways. It may be rejected

if the problem is a duplicato of an earlier SPR, the problem
!

could not be recreated, or the problem is not substantiated by

actual plant design data. The SPR may be handlod as a change

needed to bring the simulator up to the curront plant design,

in which case the change is scheduled and mado based,

generally, on a training impact assessment. The SPR may be

handled as a simulator change associated with a pending plant I

design change, in which caso the implementation of the

simulator change is coordinated along with the associated plant
design change.

Unless the SPR is rejected, a change to the simulator will

() normally result. The supervisor has two options for bringing

about the simulator change as discussed in the next section.

D. Simulator Work Orders

Procedure NTD 3.10, Simulator Work Orders, providos ,

instructions on making changos to the simulator.

Simulator changes are_ authorized and documented using either a

simulator Problem Report (SPR) or a Simulator Work Order (SWO).

!
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If the change needed to resolve an SPR is relatively simple to

make, the change is implemented and documented on the SPR.

If the change needed to resolve an SPR is complex, a Software

Work order is initiated. The SWO is associated with an SPR and

shares the same tracking number. Additionally, more than one

SPR can be addressed by the same SWO.

The SWo form allows the initiator to provide detailed

information related to the simulator modification. This

inforniation includes:

-- Preparing a detailed synopsis of the work to be completed by

the SWO including hardware, software, and testing

() requirements,

-- Providing specific hardware requirements, as applicable,
including panel, computer, and interface hardwar6,

j -- Listing all documentation impacted as a result of changes,
including the Malfunction Cause & Effects Manual, Simulator
Design Data Base List, Simulator Drawings, Simulator Vendor
Manuals, etc.,

|
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-- Providing copies of software changes including annotated

"boforo" and "after" coding shoots,

-- Providing a description of any affected Simulator Test

Procedare including markod-up change pages, and

P

-- Providing a simulator Vorification and Validation Test for

the simulator modification including acceptanco criteria,

test stops, and test results.

E. Simulator Desian Document Control

| ProcodLf* '.fD 3.15, Simulator Dealgn Document Control, provides
instructions for closing out simulator change packages and
ensuring that simulator design documentation is maintained
up-to-date. The Simulator Design Document-Control process is a
method by which simulator documentation is reviewed and

controlled to ensure that it accurately reflects the simulator
1

configuration.

|
When a SWO or SPR package is ready for closure, the Simulator

Configuration Coordinator will take the actions necessary for
ensuring that all simulator configuration documents are

updated.
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'/. SIMULATOR TESTS

-

,

The purpose of the simulator Test Program is to verify that the

performance of the simulator is in full compliance with the

requirements of 10 CFR 55.45(b) and follows the criteria

provided in ANSI /ANS 3.5-1985 as endorsed by Regulatory Guide

1.149. All testing conducted on the simulator has been

documented ano copies of the procedures are available for

review. A summary of those certification tests and results

are provided in this report.

The simulator test program is divided into five parts. Each

part is further described later in this section of the

() certification reports

-- Steady State Tests .

-- Normal Plant Evolution Tests

-- Malfunction Tests

-- Miscellaneous Tests

-- Benchmark Transient Tests

The performance of the simulator was established by preparing
simulator tests, conducting the tests, and comparing the
simulator's performance against the responsc expected from the
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O
actual plant (as represented in simulator design data) within

the requirements of the applicable acceptance criteria outined-

in Section V, Part A.

t

The following paragraphs describe'the acceptance criteria 1used i

in testing, the different catagories of simulator tests,.and

the. testing schedule planned'for the next four year period

until recertification.

A. Acceptance Criteria

The acceptance criteria specified in ANSI /ANS 3.5-1985,ssection

! 4.0,.are used.in the simulator. test program. The-type of

simulator test determines _the'accepta'nce criteria that will be

usedEfor that type'of-test. -In most cases, the-' acceptance-

criteria used are-discussed in the sections of.this. report that
discuss the specific 7 type of test. However,1 severalfacceptance

L criteria apply-uniformly to both; Normal-Plant-Evolution Tests

and Malfunction testa, -These. acceptance. criteria are ;y

follows: s

-- Where appropriate,_ simulator test acceptance criteriaiare

the same as. plant-startup test acceptance criteria,

.
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O
-- observable changes in the parameters correspond in the

direction to those expected from the best estimate for the
~

i

simulated transient and do not violate the physicalslaws of-
'

nature,

(
'

. .
I'

-- The simulator shall not fail to cause an alarm or automatic

action if the actual plant would have caused an alarm or-

automatic action, and conversely, the simulator shallinot

cause an alarm or-automatic action if the actual plant does

'not cause.an alarm or automatic action.

;

' B. Steadv State Tests

1(O Steady State Tests _. verify the simulator's abilityfto-correctly_/

represent-the steady state _ response of the-plant at different

power levels for which plant-data isiava'ilable, elant data was-

collected at approximatelyL50%,:.75% and 100%1 rated-thermal-

power and compared.to-simulator response.. For these= tests,-

the simulator instrument'. error-is'no greater than that of the-

comparable meter, transducer, and.related instrument: system of
the. actual; plant.-

-- i

'
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Simulator Test Procedure STP 1.01, Principal Mass and Energy
,

Balances, is a test which demonstrates that principal mass and
,

energy balances are satisified. This test is conducted at

three points over the power range. The first part of the test

|
confirms that the masa flows which enter the primary system

balance those mass flows that exit the primary system. The

second part of the test confirms that the energy added to the

primary system balances the energy leaving the primary system.

Procedure STP 1.02, Simulator Stability, is a test which

demonstrates that the simulator computer values for steady

state, full power operation, in a normal plant line up, are

stable and do not vary by more than +/- 2% from their initial
es
(_) values over an hour.

O

Procedures STP 1.04 through STP 1.06, Steadv otate Performance,

are tests conducted at three steady state power levels. The

acceptance criteria requires that critical parameters, e

including those listed in ANSI /ANS 3.5-1985, section - 4.1(3 ) ,
match corresponding plant parameters within 2%, and that

non-critical parameters, as discussed in ANSI /ANS 3.5-1985,
section 4.l(4), match corresponding plant parameters within
10%. There are Simulator operating Test (SOT) computer

('
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O
programs used by-the simulator Support Group to collect.

simulator data for these steady' state tests. The programs

compare simulator performance'against plant performance and L

flag any critical or non-critical _ parameters which fall

outside the acceptance criteria.

7

C. Normal Plant Evolution Tests.

The Normal Plant Evolution Tests verify the simulator's ability

to conduct. plant operations in'a continuous' manner, using plant
'

procedure steps, without any requirements for math'model or IC-

changes. These tests demonstrate the simulater's ability--to-

calculate system parameters corresponding to specific plant

() operating conditions,. display thoce parameters on the
appropriate simulator instrumentation, and provide.the same-

alarm and protective system response. The Normal Plant

Evolution Tests are outlined in procedures 1STP 2.01 through STP
2.09, and are listed in. Table 3, " Simulator 1 Test Procedures".-

D. Malfunction Tests

The Malfunction Tests verify the simulator's ability-to conduct-

in real time abnormal, off-normal, and emergency events?in-

.
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order to demonstrate inherent plant response and'automaticL
_

'
plant control functiorn. The tests also verify the simulator's

ability to adjust the sticarity of'a malfunction to better=
_

represent the potential plant ~ conditions, including-. adjusting-
the severity to reflect functional operatoriactions.- The:

Malfunction Tests for those malfunctions listed in_ANS/ ANSI
3.5-1985, section 3.1.2, are outlined in procedures STP'3.01a
through STP 3.28, and are listed in Table 3, " Simulator Test:

Procedures".

E. liipsellaneous Tests

|

|= Miscellaneous simulator-tests have been developed tot

demonstrate the simulator's capability _to perform other-
-

ANSI /ANS 3.5-1985 requirements. Specifically, these' tests have

been designed to demonstrate the' requirements 1of (1)iANSI/ANS
3.5-1985, section 3.2, for; Simulator Environment,-(2) ANSI /ANS

'

3.5-1985, section 3.3, for Simulator Training. Capabilities,

(3) the testing of additional malfunctions not specifically

listed in ANS/ ANSI 3.5-1985, section - 3'.1. 2, and ; (4) ANSI /ANS -

3.5-1985 requirementsEfor" Computer Real Time capabilities.-

STP 4.01,-Simulator Physical-' Fidelity / Human'? actors

-Verification Criteria, is used to verify simulator
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compatibility in the areas of panel simulation, instrument and

control configuration, and also ambient environment. These
J

areas must generally indicate that there are no significant |
differences between the plant control room and the simulator.

Deviations may exist but they must not detract from an NRC

examiner's ability to evaluate a candidate's performance during

an operator licensing examination. STP 4.01 also provides the

means for documenting all identified differences.

STP 4.02, Simulator Instructor Station Capabilities, is used to

verify that the instructor station can support' simulator

training with respect to the following capabilities as required

by ANS/ ANSI 3.5-1985:
A
V

-- produce a variety of initial conditions-(ICs) and
malfunctions,

-- freeze the simulation,

-- allow the instructor to perform the actions of auxiliary or
remote operators,

-- detect or determine when simulation has-gone beyond plant or
simulator design limits, and

-- monitor and record critical activities.

STP 4.03, Malfunction Performance Test, is used to demonstrate

the satisfactory response of the simulator following the

activation of certain malfunctions. These tests are intended

|
,

9
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to meet the requirements of ANSI /ANS 3.5-1985,- section 4.2.2,

for those simulator malfunctions not specifically-listed-in

section 3.1.2 of'the standard, or tested by a Malfunction. Test

procedure as described in STP-3.01a through STP-3.28.

The STP 4.03 results are compared 'to best estimate or other

available-information, and in accordance with ANSI /ANS"

3.5-1985, are verified-against an acceptance criteria that

states:

-- the simulator shall cause appropiate parameters,to change

in the direction expected, and

() -- the simulator _shall not violate physical; laws of nature.-

In addition to the acceptance criteria | required by'the-ANSI

Standard for these malfunctions, CPS ~has opted to require that

the malfunctions cause proper alarms and automatic-actionsJto

occur.

Procedure STP 4.04, Computer Real Time Test, describes how the

simulator is tested for real time capacities. !The' simulator is
__.

capable of-simulating continuously,-and in:real time,. plant
operations of CPS. The-real~ time simulator computer test =

'

tverifies and documents that'the simulator-software completes
execution within the design time interval. Additionally, the
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real time test ensures that no noticeable differences which

adversely impact training are observable between the simulator

and the plant in time base relationships, sequences, durations,

rates, and accelerations.

F. Benchmark Transient Tests

Procedures STP 5.01 through STP 5.11 describe the Simulator

Benchmark Transient Tests. The Simulator Benchmark Transient
,

Tests are a set of operability tests run to verify simulator

performance using a benchmark set of transients, and comparing

the resulting data with actual plant results (if available),

analytical data, design data, or results from similar operating
/~T
(_) plants. The tests are generally run from an initial condition

of approximately 100% reactor power, steady state Xenon and

decay heat, with no operator follow-up action unless specified

before commencement of test.

G. Simulator Performance Testinc Schedule

In accordance with procedure NTD 3.12, Simulator

Performance Testing, the following tests will be performed

annually to verify the overall simulator model:

C;'
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-- Steady State Tests, conducted at 50%, 75%, and 100%

rated thermal power, will be performed annually and
documented on STP 1.04 through STP 1.06.

-- Transient Tests, verifying simulator performance using a
benchmark set of transients, will be performed annually and
documented on STP 5.01 through STP 5.11.

-- Approximately 25% of the Malfunction Tests, verifying
simulator ability to conduct abnormal, off-normal, and
emergency plant evente, will be performed and documented on
STP 3.01a through STP 3.28.

() -- Approximately 25% of_the additional malfunctions used in-

training will be tested annually and documented on STP 4.03.-

All malfunctions will be tested in their entirety every four
years. New malfunctions developed as a result of plant
experience will become part of the simulator training program
and will be added to the malfunction testing schedule.

Additionally, the entire battery of simulator tests will be
performed if simulator design changes result i;. significant
simulator configuration or performance variaticns.
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When limited simulator changes are made, specific tests are

Performed to ensure the changes are operating correctly before

the changes are used in the operator training program.

1

i
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TABLE 3 -- SIMULATOR TEST PROCEDURE LIST

STEADY STATE TEST PROCEDURES

-- STP 1.01,. Principal Mass and Energy Balance
-- STP 1.02, Simulator Stability
-- STP 1.04, Steady State Performance.- 50% Power
-- STP 1.05, Steady State Performance - 75% Power
-- STP 1.06, Steady State Performance - 100% Power~

NORMAL PLANT EVOLUTION TEST PROCEDURES

-- STP 2.01, Plant Cold Startup to Hot Standby.
-- STP 2.02, Nuclear Startup from Hot Standby to Rated Power
-- STP.2.03, Turbine Startup and Generator Synchronization
-- STP 2.04, Reactor Trip'Followed By Recovery to Rated Power
-- STP 2.05, Operations at Hot Standby.
- STP 2.06, Load Changes
-- STP 2.07,.Startup, Shutdown, and; Power Operations With

-.Less Than Full Reactor Coolant Flows
-- STP 2. 08, Core Performance Testing
-- STP-2.09, Operator Conducted Surveillance Testing

MALFUNCTION TEST-PROCEDURES

-- STP"3.Ola, Large Break-LOCA.Inside Primary Containment. - l

-- STP 3.Olb,'Small Break LOCA Inside Primary Containment
-- STP.3.01c, Stuck Open'SRV
-- STP 3.02, Loss of Service / Instrument Air-
-- STP.3103, Loss.of Offsite Power

~

a
- STP "3. 04, Loss of Emergency Power-
-- STP 3.05,. Loss;of Emergency 1DieselEGenerators
- STP 3.06, Loss.of Selected 480 Volt Buses

'

-- STP 3.07, Loss.of 6900 and 4160 Volt Buses

Page 1 of 3
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TABLE 3 -- SIMULATOR TEST PROCEDURE LIST

,

MALFUNCTION TEST PROCEDURES (Cont'd):

-- STP 3.08, Loss of Instrument Buses (AC and DC)
-- STP 3.09, Recirculation Pump (s) Trip .

-

-- STP 3.10, Loss of Condenser Vacuum /Hotwell Level Control '

- STP 3.11, Loss of Service Water
-- STP 3.12, Loss of Shutdown Cooling *

-- STP 3.13, Loss of Component Cooling
-- STP 3.14, Feedwater System / Control Failure
-- STP 3.15, Loss of Injection Capability .

*-- STP 3.16, Ioss of Protective System Channel
-- STP 3.17,' Control Rod Failures
-- STP 3.18, Fuel Clad' Failure !

-- STP 3.19, Turbine Trip
-- STP 3.20a, Large Steamline Break Outside Containment
-- STP 3.20b,'Small Steamline Break Outside' Containment
-- STP 3.21, Feedwater Line Break Outside Containment

.

-- STP 3.22, Nuclear Instrumentation Failures
-- STP 3.23, Passive Malfunctions
--~STP 3.24, Reactor Protection System Failure (ATWS).
-- STP.3.25,-Turbine Bypass Failure
-- STP 3.26, Generator Trip
-- STP 3.27,1 Failure of Reactor Recirculation . and Reactor- Core

Ism 1ation* Cooling Flow. Controllers-,

-- STP 3.28, Prciess" Instrumentation Failures
*

.

|
.

. . k
'' MISCELLANEOUS TEST PROCEDURES'

| -- STP 4.01, Simulator Physical Fidelity / Human Factors
' Verification Criteria

-- STP 4.02, Simulator Instructor Station Capabilities
-- STP 4.03,~-Malfunction; Performance Test !>

-- STP 4.04, Computer RealETime Test

t
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TABLE 3:-- SIMULATOR TEST PROCEDURE LIST -

'i
i
,

BENCHMARK TRANSIENT TEST PROCEDURES
,

y
STP 5.01, Manual Scram--

-- STP 5.02, Simultaneous' Trip of All Feedwater Pumps
-- STP 5.03, Simultaneous Closure ~of MSIV's

'

i
-- .STP 5.04, Simultaneous Trip ~of All Recirculation Pumps !

- -- STP 5.05, Single Recirculation Pump Trip
-- STP.5.06,' Main-Turbine' Trip ~(At. Max Power Level Without ;

An Immediate' Scram) ;

-- STP 5.07, Maximum Rate ~ Power-Ramp Down to Approximately' ;

75%'then Back up.to~100% -}- -- STP 5.08, Maximum-Size. Reactor Coolant' System Rupture '

Combined With Loss of All.Offsite Power:
-- STP 5.09, Maximum. Size Unisolable Main Steam Line Rupture f
-- STP 5.10, Simultaneous' Closure of All MSIV's Combined

~

;
,

With' Single Stuck Open Safety Relief Valve
(Inhibit High' Pressure ECCS Activation) 1

-- 'STP 5.11, Generator'. Trip-(LER 89-028) j
.

,

i

!

;
6

E

!
;!
,

i
.

'
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VI. SIMULATOR TEST SUMMARIES

The entire battery of tests described in Section V were

performed for this initial certification. Test summary pages

have been prepared for each of the certification tests. The

simulator summary pages provide the following information:

-- Identification number and title of each test,

-- A description of each test, including a brief overview of

the results, and identification of the ANSI /ANS 3.5-1985

section the test was meant to satisfy,

-- The features of the simulator tested, including the

malfunctions demonstrated,

-- The initial and final conditions of the test,

-- A description of any deficiencies identified during the

test and the associated Simulator Problem Report number

written for resolving the deficiency,

-- The corrective actions planned and schedule for resolving

any test deficiencies, and

bs,,/ Page 66
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('

-- If a deficiency ic identified that violates a requirement in

ANSI /ANS 3.5-1985, and correctivo actions are not planned to

correct the deficiency,-then the test summary page will
-

identify a request-and justification for an exemption;from.

the requirements.

'

The test deficiencies reported on the test summary.pages are

those which were in existence at theLtime of this certification '

report. Deficiencies that may have been identified during-the
~

'

performance of a particular test, which have already been

corrected and retested-satisfactorily, may not be identified on

..te test summary pages.

( Certain deficiencies are common to more than one-certification
test. Therefore, the same deficiency may appearion more-than

one test summary page. <

-

Test summary pages for-Benchmark Transient Tests-also identify

'the parameters of interest for each transient, the-source of,

baseline data, and information on1how;the simulator performed
;

when compared againstLthe available baseline data.-

I

1For each parameter of interest, graphs: of simulator 1 data and
q

baseline data.have been provided for comparison.

1
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.01, Principal Mass and Energy Balance

Description: This test demonstrated that principal mass and energy
for the primary system were balanced. The test was
conducted at three different power lovels, including
full power and two intermediate power levels.

The test involved collecting data and performing two
manual calculations. The first verified the balance
between the mass flows which entered the primary system
and those that exited the primary system. The second
calculation verified the balance between the energy
flows which entered the primary system and those that
exited the primary system.

The procedure demonstrated that the simulator-computed
values for mass flows and energy balances at three different
power levels met the requirements of ANSI /ANS 3.5-1985,
section 4.1(2) . The acceptance criteria chosen for this
test were that both mass and energy must balance to
within 2 percent for each of the three power levels tested.

Simulator
(" features Tested:(

PMS Group Point Displays
PMS Points

Initial Conditions:

Normal stable plant lineup (at three different power
levels)

Final Conditions:

Primary system mass and energy flows were verified as.
being balanced to within 0.8% or less, thus meeting the
test acceptance criteria.

Baseline Data Description:

Plant procedure CPS No. 2208.01, Core Thermal Power
Determination, was used in developing the test
methodology.

/^%'
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O
SIMULATOR CERTIFICATION TEST SUMMARY

.i

Test Name: STP 1.01, Principal Mass and Energy Balance (Cont'd)

|
Deficiencies Found: i

s

None

ICorrective Actions Planned (and schedule):
i

None

Exceptions Taken/ Justification:

None

O

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.02, Simulator Stability

Description: This test was conducted at full power. While conducting
this test, a special computer program was activated that
recorded the values of initial simulator critical and
non-critical parameters important to operations.
Every minute thereafter, the program polled the simulator
for the current values of the parameters, and then
compared the current values to the initial values
recorded earlier to calculate a percent deviation. The
results of this comparison were printed every minute.

Any parameter found to deviate from its initial value by
2 percent or more was automatically flagged by the
computer program. This process was allowed to continue
for at least 1 hour. All the minute-by-minute printouts
were reviewed to determine if any parameter was flagged as
being outside the acceptance criteria at any point during
the 1 hour run, and the last printout was carefully
reviewed to ensure that the parameters remained within
2 percent of their original values over the entire 1
hour run.

() This test demonstrated that the CPS simulator-computed
values-for steady state, full power operation were stable
and met the acceptance criteria of section 4.1 of
ANSI /ANS-3.5-1985.

Simulator
Features Tested:

'

Simulator model stability

Initial Conditions:

The simulator was set up in a normal full power lineup.

pJ
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SIMULATOR C"RTIFICATION TEST SUMMARY

Test Name: STP 1.02, Simulator Stability (Cont'd)

Final Conditions:

The test ran for at least 60 minutes. The monitored
parameters remained stable and within the acceptance
criteria specified at all times for the duration of the
test.

Baseline Data Description:

Not Applicable (simulator parameters compared to
themselves)

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

,
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.04, Steady State Performance - 50%. Power
Description: This test was conducted at approximately 50% reactor.

power. A special computer program was activated
during this test that polled simulator values for
critical and non-critical parameters important
to operations. The program then compared the-
simulator values to known plant data and calculated
a deviation for each parameter.

The computer program automatically flagged any critical
parameter that deviated by 2 percent or more, or
any non-critical parameter that-deviated by 10 percentor more. The results of the comparison were then
printed. The computer program continued to make
comparisons every minute-until the program was terminated.
This allowed the test operator to make necessary
adjustments to simulator controls (i.e.: feedwater
level control, recirculation flow control valve position,
etc.) to get all parameters within specification.
The parameters were fine-tuned to stabilize within
the acceptance criteria, and the test-was. terminated.-

-This test demonstrated that the-CPS simulator met therequirements of section:4.1 of ANSI /ANS-3.5-1985 at
approximately 50% steady state power.

-Simulator
Features Tested:

Simulator's ability to. compare favorably to the: actual-
plant performance in the area of critical and non-critical-
parameters during steady state operation.

Initial Conditions:

-The simulator was set up in a steady statellineup atL
approximater.y 50%: power,

,

h

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.04, Steady State Performance - 50% Power (Cont'd)

Final Conditions:

Simulated critical parameters compared to actual plant
critical parameters within 2%. Simulated non-critical
parameters important to operations compared to the
actual plant parameters within 10%.

Baseline Data Description:

Actual plant PMS Computer Point dump at 53.91% power taken
on July 1, 1989.

Deficiencies Found:

None

U( % Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

o
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.05, Steady State Performance - 75% Power

Description: This test was conducted at approximately 75% reactor
power. A special computer program was activated
during this test that polled simulator values for
critical and non-critical parameters important
to operations. The program then compared the
simulator values to known plant data and calculated .

c
a deviation for each parameter.

The computer program automatically flagged any critical
parameter that deviated by 2 percent or more, or
any non-critical parameter that deviated by 10 percent
or more. The results of the comparison were then
printed. The computer program continued to make
comparisons every minute until the program was terminated.
This allowed the test operator to make necessary
adjustments to simulator controls (i.e.: feedwater
level control, recirculation flow control valve position,
etc.) to get all parameters within specification.

The parameters were fine tuned to stabilize within
the acceptance criteria, and the test was terminated.

(~
(_)/ This test demonstrated that the CPS simulator met the

requirements of section 4.1 of ANSI /ANS-3.5-19t5 at
approximately 75% steady state power.

Simulator
Features Tested:

Simulator's ability to compare favorably to the actual
plant performance in the area of critical and non-critical
parameters during steady state operation.

Initial Conditions:

The simulator was set up in a steady state lineup at
approximately 75% power.

O
k,
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.05, Steady State Performance - 75% Power (Cont'd)

Final Conditions:

Simulated critical parameters compared to actual plant
critical parameters within-2%. Simulated non-critical
parameters important to operations compared to the
actual plant parameters within 10%.

Baseline Data Description:

Actual plant PMS Computer Point dump at 74.55% power taken
on June 26, 1989.

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.06, Steady State Performance - 100% Power

Description: This test was conducted at approximately 100% reactor
power. A special computer program was activated
during this test that polled simulator values for
critical and non-critical parameters important
to operations. The program then compared the
simulator values to known plant data and calculated
a deviation for each parameter.

The computer program automatically flagged any critical
parameter that deviated by 2 percent or more, or
any non-critical parameter that deviated by 10 percent
or more. The results of the comparison were then
printed. The computer program continued to make
comparisons every minute until the program was terminated.
This allowed the test operator to make necessary
adjustments to simulator controls (i.e.: feedwater
level control, recirculation flow control valve position,
etc.) to get all parameters within specification.

The parameters were fine tuned to stabilize within
the acceptance criteria, and the test was terminated.

() This test demonstrated that the CPS simulator met the
requirements of section 4.1 of ANSI /ANS-3.5-1985 at
approximately 100% steady state pover.

Simulator
Features Tested:

Simulator's ability to compare favorably to the actual
plant performance in the. area of critical and non-critical
parameters during steady state operation.,

Initial Conditions:

The simulator was set up in a steady state, full
power lineup.j

l

|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 1.06, Steady State Performance - 100%-Power (Cont'd)

Final Conditions:

Simulated critical parameters compared to actual plant
critical parameters within 2%. Simulated non-critical
parameters important to operations compared to the
actual plant parameters within 10%.

Baseline Data Description:

Actual plant PMS Computer Point dump at 99.94% power taken
on August 14, 1989.

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

:

.

|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.01, Plant Cold Startup to Hot Standby
Description: This test demonstrated simulator performance during startup

from a cold shutdown condition with all control rods fully
| inserted and Residual Heat Removal (RHR) operating in

shutdown cooling mode, to the-point of adding heat with
' reactor coolant temperature slightly above 200 degrees Fi

and the plant in a not standby. condition.

Plant procedures were used during the startup, and
simulator response was compared to expected plant response.
This procedure tested the normal-evolution referred-to
in ANSI /ANS-3.5-1985, section 3.1.1: (1), and verifi6.
that the simulator met the performance criteria
established in section-4.2.1 of the standard.

Simulator
Featurou Tested:

Integrated plant startup using actual plant procedures
Control Rod Withdrawal to Criticality

O. Source Range Monitor (SRM) count rate-with detectors.
fully inserted

SRM/IRM overlap
Increasing recirculation loop' temperatures and nuclear

instrumentation count rates

Initial Conditions:

Simulator in cold shutdown (Mode 4) '

Final Conditions:

Simulator was critical with a positive reactor period
and moving into the-heating power range. The acceptancecriteria were satisfied,

l

|

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.01, Plant Cold Startup to Hot Standby (Con'.'d)

Baseline Data Description:

CPS Technical Specification Table 4.3.1.1-1, and sections
4.3.7.6.c and 4.4.6.1.3

Plant Operating Procedures:
CPS No. 2202.01F001, Control Rod Sequence
CPS No. 2202.02F002, Control Rod Maneuver Review
CPS No. 3001.01, Approach to critical
CPS No. 3002.01, Heatup and Pressurization
CPS No. 3003.01, Heatup and Pressurization, Condenser

Isolated and Condinser Recovery
CPS No. 3306.01, Source Range Moni'.ars/ Intermediate

Range Monitors
CPS No. 3305.01, Reactor Protect 2on System
CPS No. 3312.01, Residual Heat Removal
CPS No. 3408.01, Containment Br.ilding/Drywell HVAC (VR/VQ)

Deficiencies Found:
~~

(Q11

None,

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None
,

't

U
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SIMULATOR CERTIFICATION TEST SUMMARY
,

Test Name: STP 2.02, Nuclear Startup from Hot Standby to Rated Power

; Description: This test demonstrated. simulator performance during
power ascension from hot standby to rated power.

'

The test was a natural continuation of STP 2.01, Plant3

Cold Startup to Hot Standby. STP 2.03, Turbine Startup
and Generator Synchronization, was also performed
concurrent with this test to provide an uninterrupted
progression of steps necessary to test simulator power.

,

j ascension,

Plan' procedures were used-during the power ascension and4

simulator response was compared-to expected plant response,

i This procedure tested the normal evolution referred to !

in-ANSI /ANS-3.5-1985, section 3.1.1 (2), and verified"

that the simulator met the performance criteria
established in section 4.2.1 of-the standard.;

Simulator

j te rated nuclear plant heatup and power. ascension-
' - us ng actual plant procedures

Control Rod Withdrawal
Establishing condenser vacuum.

i Operation of the turbine bypass-valves
Increasing reactor temperatures and pressure

!. Increasing nuclear instrumentation indications
t' Turbine shell and chest warming
i

i
Initial Conditions:'

The simulator was in a hot standby condition.(Mode 3).

Final Conditions:+

The simulator achieved a normal-full power lineup. The
acceptance criteria were satisfied.

LO
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Hamo: STP 2.02, Nuclear Startup from Hot Standby to Rated Power
(Cont'd)

Base)ine Data Description:
'

CPS Technical Specification Sections 3.1.4.2, 3.4.6.1,
3.6.2.5, 4.1.4.1, 4.1.3.4, 4.3.4.2, and Tablo 4.3.6-1,
items 1.a and 1.b

| Plant Operating Procedures:

CPS No. 2202.01F001, Control Rod Sequence
CPS No. 3002.01, Heatup and Pressurization
CPS No. 3002.01C002, Modo 1 Checklist
CPS No. 3005.01, Unit Power Changes
CPS No. 3101.01, Main Steam (MS, IS & ADS)
CPS No. 3103.01, Feedwater (FW)
CPS No. 3104.01, Condone 7te/Condensato Dooster (CD/CD)
CPS No. 3105.01, Turbine (TG, EHC, TS)
CPS No. 3106.01, Moisture Separator Roheater
CPS No. 3107.01, Turbine Gland Seal (GS)

.
CPS No. 3112.01, Condenser Vacuum

~

CPS No. 3113.01, Circulating Water (CW)
CPS No. 3215.01, Off Gas (OG),

CPS No. 3303.01, Reactor Water Cleanup
Control Rod Hydraulic a(RT)CPS No. 3304.01, nd Control (RD)

CP!, No. 3306.01, Source / Intermediate Range Monitors
CPS No. 3408.01, Containment Building /Drywell HVAC

; CPU No. 3310.01, Reactor Core Isolation Cooling (RI)
CPS No. 9000.09D002, CPS Control Rod Manipulation Log'

CPS No.
9000.06D001, Heatup/Cooldown,ing 30 MinuteInservice Loat and

Hydrostatic Test.

Temperature Log

Deficiencies Found

None
.

Corrective Actions Planned (and schedule):
*

None

Exceptions Taken/ Justification:

None

|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.03, Turbino Startup and Generator Synchronization

Description: This test demonstrated simulator performanco during
startup of the turbine and synchronization of the
generator. Instructions for coordinating the individual
system operations required for turbine startup and
generator synchronization on the simulator were provided.

This tote was performed concurrent with STP 2.02, Nuclear
Startup From Hot Standby to Rated Power.

Plant procedures stope were used during the turbino startup
and generator synchronizetion. The simulator responso was
compared to expected plant. response.

This procedure tested the normal evolution referred to
in ANSI /ANS-3.5-1985, section 3.1.1 (3),-and vorified
that the simulator mot the performance criteria
established in section 4.2.1 of the standard.

Simulator

( T rbine roll and s eod control
Generator synchron zation
Operation of Moisture So
Three olomont automatic.parator hoheator6feedwe'c ;r control
Transfer of Reactor Recirculation Pumps to fast speed
Increasing turbino shell and <. tost temperaturost

turbine speed; main generator voltago, power,
current; reactor power; and reactor recirculation
pump speeds

Initial Conditions:

The simulator was at approximately 15% reactor power
with the turbine / generator off line, condonsor vacuum-
established, turbine shell and chest warming complete,
and the prerequisites for generator startup
complete.

,

1
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 2.03, Turbine Startup and Generator Synchronization
(Cont'd)

Final Conditions:

The simulator was at approximately 35% power with the
generator online. The test acceptance criteria were
satisfied.

Baseline Data Description:

Plant operating Procedures

CPS Ho. 3002.01, Heatup and Pressurization
CPS No. 3004.01, Turbine Startup and Generator

Synchronization
CPS No. 3005.01, Unit Power Changes
CPS No. 3102.01, Extraction Steam / Heater Vent and Drains
CPS No. 3103.01, Feodwater (FW)
CPS No. 3104.01, Condensatuf Condensate Booster (CD/CB)
CPS No. 3105.01, Turbine (TG, EHC, TS)
CPS No. 3105.05, Generator (TG)O' CPS No. 3106.01, Moisture Separator Reheater
CPS No. 3107.01, Turbine Gland Seal (GS)
CPS No. 3113.01, Circulating Water (CW)
CPS No. 3302.01, Reactor Recirculation (RR)
CPS No. 3501.01, High Voltage Auxiliary Power System

Deficiencies Found

None

corrective Actions Planned (and schedule):-
Nona

Exceptions Taken/ Justification:

None
|

O
'
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SIMULATOR CERTIFICATION TEST SUMMARY,

Test Names STP 2.04, Reactor Trip Followed by Recovery to Rated Power
Description: This test demonstrated simulator performance during

a reactor trip followed by recovery to rated power.
The reactor trip was initiated manually by closing
the Main Steam Isolation Valves (MSIVs) with their control
switches. Immediate actions were taken to stabilize the
plant and bring the plant to a hot standby condition.
Once the plant was stabilized, the systems necessary
to support plant startup were operated and the simulated
plant was restarted and brought back to rated power.

The simulator was initialized at full power. The Main
Steam Isolation Valves (MSIVs) were then manually closed.
The reactor automatically scrammed as appropriate.
Following the scram, the position of control rods was
verified. Automatic actions such as the low-low set
feature of the safety relief valves, turbine and generator
trip, and electric al bus transfer, were verified as being
proper for the transient.

,

O After the plant had stabilized, the reactor restart
commenced. Plant procedures were used to achieve
criticality and to return to rated power operations.

This procedure tested the normal evolution referred to
in ANSI /ANS-3.5-1985, section 3.1.1 (4), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.

.

Simulator
Features Tested:

Automatic reactor scram
-On-demand program OD-7 Control Rod Position Edit
Integrated system dynamic and logical responso

Initial Conditions:

The simulator was initialized at full power. The Main
Steam Isolation Valves (MSIVs) were then manually. closed.
The reactor scrammed.

,
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SIMULATOR CERTIFICATION TES7 SUMMARY

Test Names STP 2.04, Reactor Trip Followed by Recovery to Rated Power
(cont'd)

Final Conditions:

The simulator responded properly to the reactor trip and
subsequent restart to return to full power operations.

Baseline Data Description:

Plant Startup Test Procedure 25B-6, MSIV-Full Reactor
Isolation

Emergency operating Procedures
,

Plant Operating Procedures

CPS No. 3101.01, Main Steam
CPS No. 3103.01, Feedwater
CPS No. 3105.01, Turbine
CPS No. 3106.01, Moisture Separator Reheaters(^)g(_ CPS No. 3112.01, Condenser Vacuum
CPS No. 3202.01, Operating Electrodo Boilers and

Reboilers
CPS No. 3215.01, Off Gas
CPS No. 3310.01, Reactor Core Isolation Cooling
CPS No. 3319.01, Standby Gas Treatment
CPS No. 3408.01, Containment Building /Drywell HVAC
CPS No. 4001.01, Reactor Scram
CPS No. 4001.02, Automatic Isolation
CPS No. 3001.01, Approach to Critical
CPS No. 9000.09D002, CPS Control Rod Manipulation Log
CPS No. 9014.02, Rod Pattern Control System Rod

Sequence Check
CPS No. 3002.01, Heatup and Pressurization
CPS No. 3004.01, Turbine Startup'and Generator

Synchronization

Deficiencies Found:,

None

O
I
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SIMULATOR CERTIFICATION TEST SUMMARY

Tcst Name: STP 2.04, Reactor Trip Followed by Recovery to Rated Power
(Cont'd)

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

O

O-
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2. 05, Operations at Hot Standby

'Description: This test demonstrated simulator performance during
operations at hot standby,

The simulator is initialized at approximately 35% power |
with the generator on line. Feedwater was manually
switched to the Startup Level Controller. Reactor l
recirculation pumps were shifted to slow speed and
flow control was switched to manual control. Using
plant procedures, control rods were inserted to decrease
reactor power. Electrical buses were transferred to
their reserve supplies. Generator load was decreased
and the turbine-generator was tripped. Reactor power
was decreased further, Intermediate Range Monitors (IRMs)
were inserted, and the reactor was shut down.

Sperations at hot standby were then performed. Bypass
valves were adjusted to establish the desired cooldown
rate. The Residual Heat Pr,moval system was flushed and
warmed up in preparation for shutdown cooling. The feed-
water heaters were shut down. The feedwater pumps wero
secured. Reactor water level was controlled using the{")g condensate booster and reactor water cleanup systems.u
The Steam Jet Air Ejectors (SJAEs) were taken out of
service. Seal steam was transferred from the gland seal
system to the auxiliary steam system. The main condeneer
was shut down. Shutdown cooling was established.

Plant procedure steps were used during the performance
of this test and simulator response was compared to expected
plant responre.

This procedure tested the normal evolution referred to
in ANSI /ANS-3.5-1985, section 3.1.1 (5), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.i

!
'

Simulator
| Features 70sted:

Normal Plant Shutdown
System operating interlockc/setpoints
Integrated system dynamic and logical response

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: ST." 2.05, Operations at Hot Standby (Cont'd)

Initial Conditions:

The simulator was operating at approximately 35% power.

Final Conditions:

The simulator was shut down with Residual Heat Removal in
Shutdown Cooling mode. Simulator performance was
consistent with expected plant performance.

Baseline Data Description:

Plant operating Procedures

CPS No. 2201.01F001, Control Rod Sequence
CPS No. 3101.01, Main Steam
CPS No. 3101.01, Feedwater

O CPS No. 3104.01, Condensate / Condensate Booster System
CPS No. 3105.01, Turbine
CPS No. 3105.04, Steam Dypass and Pressure Regulator
CPS No. 3106.01, Moisture Separator Reheater
CPS No. 3107.01, Turbine Gland-Seal
CPS No. 3112.01, Condenser Vacuum
CPS No. 3113.01, Circulating Water System
CPS No. 3211.01, Shutdown Service Water
CPS No. 3212.01, Plant Service Water

| CPS No. 3215.01, Off Gas
| CPS No. 3214.01, Plant Air

CPS No. 3302.01, Reactor Recirculation
CPS No. 3306.01, Source Range Monitors / Intermediate

Range Monitors
CPS No. 3310.01,-. Reactor Core Isolation Cooling
CPS No. 3312.01, Residual Heat Removal
CPS No. 3318.01, Sup pression Pool Cleanup / Transfer
CPS No. 3501.01, Higa Voltage Auxiliary Power System
CPS No. 3502.01, 480V Distribution
CPS No. 3503.01, Battery and DC Distribution
CPS No. 3507.01, Station Lighting and Low Voltage System

j CPS No. 3509.01, Instrument Power System
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 2.05, Operations at flot Standby (Cont'd)

Baseline Data Description (cont'd):

CPS No. 3812.11, Accumulator Pressure Check"

CPS No. 3006.01, Unit Shutdown,

CPS No. 3004.01, Turbine Startup and Generator
Synchronization

CPS No. 3002.01, lleatup and Pressurization
4

Deficiencies round

None

corrective Actions Planned (and schedulo):
4 None

OO xceptions Taken/ Justification:

None

,

|
!

i

.
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SIMULATOR CERTIFICATION TEST SUMMARY
i

Test Name STP 2.06, Load Changes

Description: This test demonstrated simulator performance for
plant load changes while reactor power was above
35% of rated thermal power. Load increases and decreases
between 35 and 100% were performed during this test.

The simulator was initialized above 35% power with the-
generator-online. Reactor power was then increased4

by withdrawing control rods and increasing reactor '

: recirculation flow control. Reactor power and generator
load increased as expected. Alarms and indications
responded properly as reactor power was increased to
100%.

,

Reactor power was then decreased by decreasing reactor<

recirculation flow and by inserting control rods in
sequence. Reactor power and. generator load decreased
accordingly. Alarms and indications responded
properly as reactor power was decreased to 35%.

Plant procedure steps were used during the performance
of this test and simulator response was compared to

} oxpected plant response.

This procedure tested the normal evolution referred to
j in ANSI /ANS-3.5-1985, section 3.1.1-(6), and verified

that the simulator met the_ performance criteria'

established in section 4.2.1 of the standard,

i Simulator
Features Tested:

,

Normal Plant Power and Load Changes
_ Integrated Plant System Response

Initial conditions:;

The simulator was operating at approximately 35% power.

I
,

t

i i

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.06, Load Changes (Cont'd)

Final Conditions:

The simulator was returned to approximately 35% power
following various changes in load. Tho simulator
performance was consistent with plant performanco.

Baselino Data Description:

Plant Operating Procedures:

CPS No. 3005.01, Unit Power Changes
CPS No. 3006.01, Unit Shutdown 1

Deficiencies Found:
Nono

P orrectivo Actions Planned (and schedulo):Y
Nono

!

Exceptions Taken/ Justification:

None

O
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SIMULATOR CERTIFICATION TEST SUMMARY
,

'

Startup11 Reactor Coolant FlowShutdown, and Power Operations With LessTest Name: STP 2.07,
than Fu

Description: This test demonstrated simulator performance.

i during a Reactor Recirculation Flow Control Valve (FCV)
closure from 100% to minimum and during natural
circulation conditions. This test established the
required initial conditions,-simultaneously shut
both FCVs, and tri pped both reactor recirculation pumps.
Comparisons were taen made between the simulator and the
the actual plant while the FCVs were being shut, and
during the natural circulation conditions.

The simulator was initialized at approximately 75% power.
Reactor recirculation flow was incremontally decreased
to the minimum attainable'with the reactor recirculation
pumps in fast speed. -Then both-reactor recirculation
pumps were tripped from fast to slow speed, then
tripped from slow speed to off. The reactor recirculation
flow control valvos were then fully opened to achieve
natural circulation flow.

Under natural circulation conditions, control rods wero-

O withdrawn to achieve the maximum reactor power allowed
under the' conditions. A reactor statdown then commenced
and reactor power was o'oserved to decrease, as' expected,
following the natural circulation rod line of the CPS
Power to Flow Map.

The simulator was then reset to-approximately 75% powor.
Total core flow and core plate differential pressure
were recorded initially, and-then following the trip
of each reactor recirculation pump.

| This procedure tested the-normal evolutions referred to
in ANSI /ANS-3.5-1985,-- sections 3.1.1- (7)- and -3.1.1
and verified that the simulator met the performanco(8),--

'

critoria established in section~4.2.1 of the standard.

Simulator
| Features Tested:

Correlation between reactor power and core flow.

!
!

O
I
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sit!ULATOR CERTIFICATION TEST SUMMARY

Test 11amo: STP 2.07, Startup, Shutdown, and Power Operations With Loss
than Pull Reactor Coolant flow (Cont'd)

Initial Conditions:

The simulator was set to approximately 75% rated power
and 100% rated core flow using a middle of life coro.

Final Conditions:

The ovaluation of simulator performanco data against
p3 ant data indicated that the simulator responso was
consistent with actual and expected plant response.

Baselino Data Description:

Startup Test Proceduro 30C-3 Reactor Rocirculation System
Rocirculation riow Charactorkstics, EAS-87-678,

dated 11/5/87
Report on Coro Flow Charactoristics, JWP-87-692,

{~}/ dated 11/10/0?
CPS Power to Flow Maps_

Deficiencies Found:

Acceptance criteria for this test woro demonstrated. The
simulator demonstrated its capability to maneuver through
various power lovels with loss than full recirculation
flow.

However, the test proceduro required the use of On-Domand
programs to collect simulator data for comparison against-
plant data. The simulator on-Domand program did not
print out correctly for all paramotors.

Corrective Actions Planned (and schedulo):
Simulator Problem Report (SPR) No. 91-026 was written
to investigato and correct the on-Demand program printout.

Exceptions Taken/ Justification:

None
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SIMULATOR CERTIFICATION TEST SUMMARY
i

Test Name: STP 2.08, Core Performance Testing

Description: This test in combination with other test results
demonstrated proper simulator' core performance.

The simulator was initialized six times during the i

performance of this test, c orresponding to the six
points in the CPS Startup Test Program when tests
were conducted on the actual plant, and for which
actual plant performance dava is available. The
tests were taken at 18.5%, 21.6%, 6,9.8%, 68.9%, and
95.1% rated power, and at 31.6% power under natural
circulation conditions. During each tent, an
on-Demand OD-3, Core Thermal. Power and APRM Calibration,
and a P-1, Periodic NSS Core Performance Log, were.
taken on the simulator, and then compared to OD-3 and P-1
reports taken during the plant startup tests.

There was agreement between the plant and the simulator
for core thermal power and total core flow. However,-

'

there were differences in data for the Maximum-Linear
Heat Generation Rate (MRPD), Minimum Critical Power

O Ratio (MCPR), and MaxLmum Average Planar Linear Heat
Generation Rate (MAPLHGR).- This is.because the
simulator core model has been upgraded from a single
node'model to a multi-nodal model,-and the simulator
OD-3 and P-1 programs have not been changed to reflect

! the upgraded-geometry.- This has been identified as-a
deficiency as outlined below.

However, as part of other simulator-tests, proper
simulator core performance has been demonstrated. Source
Range Monitor (SRM) - Intermediate - Range Monitor- :(IRM)
overlap has been demonstrated. Intermediate Range'
Monitor (IRM) - Average-Power Range Monitor--(APRM)_
overlap has also been demonstrated. Startup and
shutdowns have demonstrated proper neutron flux--

performance. Criticality has been demonstrated to
occur at points very: near those on the= actual plant
for a particular core configuration and exposure.

Thus, it-has been concluded that the simulator meets
the requirements for-the normal evolution referred to
in ANSI /ANS-3.5-1985,.- section 3.1.1- 9 and theperformance criteria established in s(ec) tion 4.2.1.,

O '
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.08, Core Performance Testing (Cont'd)

Simulator
Features Tested:

Coro dynamics
On-Demand and Periodic log functions

Initial Conditions:

See above discussion.

Final Conditions:

See above discussion.

Baseline Data Description:

((~')s Plant Startup Test 19, Core Performance
, CPS Technical Specifications

Deficiencies Found:

The simulator OD-3 and P-1 programs used to collect
simulator data for comparison against plant data did
not provide correct information.

Corrective Actions Planned (and schedule):
Simulator Problem Report (SPR) No. 91-026 was written
to investigate and correct the On-Demand and Periodic
Log pregrams. This SPR will be resolved by-
August 1, 1992.

Exceptions Taken/ Justification:

None

I
,

lp
V

l
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 2.09, Operator Conducted Surveillance Testing

Description: This test demonstrated that the operator is able to
perform operator conducted surveillance tests
for systems within the scope of simulation.

The baseline data outlined below identifies those
operator conducted curveillances performed during
this test.

The actual plant surveillance procedures were used
during the performance of this test and simulator
response was compared to expected plant response.

This procedure tested the normal evolution referred to
in AN21/ANS-3.5-1985, section 3.1.1 (10 and verifiedthat the simulator met the performance c)r,iteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

) See baseline data.

Initial Conditions:

Various

Final Conditions:

Operators could perform operator conducted surveillances
on the simulator.

Baseline Data Description:

Plant Surveillance Procedures:
,

CPS No. 9000.05, Suppression Pool Temperature Verification '

CPS No. 9000.06, Heatup and Cooldown Limits
CPS No. 9000.09, Control Rod Coupling
CPS No. 9011.01, Control Rod Operability
CPS No. 9014.01, Rod Pattern Control System

.
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SIMULATOR CERTIFICATION TEST SUMMARY l

Test Name: STP 2.09, Operator Conducted Surveillance Testing (Cont'd)

Basellne Data Description (cont'd):

CPS No. 9014.02, Rod Pattern Control System
CPS No. 9031.06, Main Turbine Valve Test
CPS No. 9041.01, Jet Pump Operability
CPS No. 9054.01, RCIC Pump Operability
CPS No. 9054.06, System Flow Path Verification
CPS No. 9056.02, Manually Operating ADS Valves
CPS No. 9031.07, Main Turbine Control Valves
CPS No. 9051.01, HPCS Pump Operability
CPS No. 9051.02, HPCS Valve Operability
CPS No. 9052.01, LPCS Pump Operability
CPS No. 9052.02, LFOS Valve Operability
CPS No. 9053.01, LPCI A and B Operability
CPS No. 9053.02, LPCI C Operability
CPS No. 9053.07, RHR Pump Operability
CPS No. 9054.05, RCIC Ooerability (Low Press)
CPS No. 9064.01, Dryvell Post LOCA Vacuum Dreaker
CPS No. 9067.03, SGTS Operability

O CPS No. 9012.01, SDV Vent and Drain Valve Operability
CPS No. 9015.01, SLC Operability|
CPS No. 9072.01, BPV Operability
CPS No. 9031.10, MSLIV Channel Functional
CPS No. 9061.04, Containment /Drywell Isolation Auto

Actuation
CPS No. 9070.01, Control Room Filter Operability
CPS No. 9080.02, Diesel Generator 1C Operability
CPS No. 9080.01, Diesel Generator 1A (1B) Operability
CPS No. 9065.02, Secondary-Containment Integrity

|
Deficiencies Found:

'

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken,' Justification:

None

O
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| SlMULATOR CERTIFICATION TEST SUMMARY I

!

Test Name: STP 3.01a, Large Break LOCA Inside Primary Containment
Description: This test demonstrated simulator porformance during a large !break Loss of Coolant Accident (LOCA) inside the primary |containment. '

?
'

The simulator was initialized at full power.. A Reactor |
Recirculation Loop Rupture malfunction was activated at imaximum severity. Values of parameters important to the !transient were collected and then examined to ensure that- !

the parameters trended in the correct direction and j
. compared reasonably to the expected plant response, i
! Automati: actions.were verified to occur, such as reactor {

scram, emergency core cooling system start, and |
appropriate containment isolations.. Alarms appropriate a
for the transient were also verified as being correct. ;

This procedure tested one of the required malfunctions
listed in ANSI /ANS-3.5-1985, section 3.1. 2 (1) , and i,

verified that the simulator met the performance criteria :

established in section 4.2.1 of the standard. i
!
t

( bimulator
i Features Tested:

!
ECCS automatic actuations i
Automatic isolations !

Automatic trips [PMS Special logs >

Freeze
,

Integrated system dynamic and-logical response .;
Malfunction RR03, Recirculation Loop Rupture |Simulation not valid alarm ; ,f

i
Initial Conditions:

,

The simulator was set to a normal full power-lineup, !
end of life, equilibrium xenon. -!

i

'

| l
;

I

k

:

O I
:
:
1
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O
SIMULATOR CERTIFICATION TEST SUMMARY )

!
Test Names STP 3.01a, Large Dreak LOCA Inside Primary Containment

(Cont'd)

Final Conditions
.

All safety system automatic actuations,-trips, and
isolations occurred. Simulator monitored parameters
changed in the direction expected.

Daseline Data Description:

Various system electrical and mechanical drawings
Emergency Operating Procedures (EOPs)
USAR section 6.3

Plant Operating Procedures

CPS No. 3312.02, Residual Heat Removal
CPS No. 3309.01, High Pressure Core Spray
CPS No. 3313.01, Low Pressure Core Spray
CPS No. 3101.01, Diesel Generator

O CPS No. 3103.01, Feedwater
\ CPS No. 3319.01, Standby Gas Treatment

CPS No. 4001.02, Automatic Isolation

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Tahon/ Justification:

None
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i SIMULATOR CERTIFICATION TEST SUMMARY
!
4

Test Namo: STP 3.01b, Small Break LOCA Inside Primary Containment

Description: This test demonstrated simulator performance during a small
break Loss of Coolant Accident (LOCA) inside the primary;

! containment.
TheLsimulator-was initialized at full power.- A smalli

! break LOCA was simulated by causing a-failure of both
' shaft seals on a Reactor Recirculation pump. ~This
; caused a reactor coolant leak of approximately 50 gpm s

|
into the drywell. The values of parameters important-
to the transient were recorded and then examined to
ensure that they trended in the direction expected for
the transient. Automatic actions such as sump pump, <

operation were checked. Alarms appropriate for the'
'

transient were also verified as being correct.

This procedure tested one of the malfunctions listed.

in ANSI /ANS-3.5-1985, section 3.1~.2-(1), and verified
! that the simulator met the performance criteria
| established in section 4.2.1 of the standard.
,

. Simulator
l eatures Tested:

Malfunctions RR06A and RR06D, Recirculation Pump Seal' Failure
Integrated system dynamic and logical response
PMS grou point displays
SPDS dis lays
Backpane monitoring' instrumentation -

Initial Conditions:

I--
-The simulator was--set'to-a-normal-full power lineup,
end of life, equilibrium' xenon.

-

i
,

Final Conditions:

The leak through the reactor' recirculation loop was
isolated, thus. terminating the small break LOCA into
the drywell.

,

LQ

Page 100

. = . -;; , w . .;;_ .. , .-.-;,. . ...-. - --- . - . . . . . . ... - - .- . - ., , . . . - . -



_ _ ._.__ . ____ -.. ___ _

j

'

(~)
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.01b, Small Break LOCA Inside Primary Containment
(Cont'd)

Baseline Data Description:

Floor Drain System Electrical Drawings
Equipment Drain System Electrical Drawings
Computer Point Identification List

Plant Operating Procedures:i

CPS No. 3302.01, Reactor Recirculation
CPS No. 3408.02, Containment Building /Drywoll HVAC
CPS No. 4001.01, Reactor Coolant Leakage

Deficiencies Found:

None

Corrective Actions Planned (and schedule):

Exceptions Taken/ Justification:

None

|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.01c, Stuck Open SRV

Description: This test demonstrates simulator performance during a
stuck open Safety Relief Valve (SRV) event.

The simulator was initialized at full power. A stuck
open Safety Relief Valve malfunction was activated. This
caused some steam to be directed to the suppression pool
and reduced steam flow to the main turbine. The values of
parameters important to the transient were recorded and
then examined to ensure that they trended in the direction
expected for the transient. No automatic actions were-
required for this test. However, alarms appropriate for
the transient were verified as being correct.

This procedure tests the malfunction listed in
ANSI /ANS-3.5-1985, nection 3.1.2 (1) (d), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunction HP13A, Main Steam Relief Failure
PMS special logs
Freeze
Integrated system dynamic and logical response

Initial Conditions:

The simulator was set to a normal full power lineup,
end of life, equilibrium xenon

Final Conditions:

Simulator monitored parameters changed in the direction
expected for this transient. Appropriate alarms were
received.
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.01c, Stuck Open SRV (Cont'd)

Baseline Data Description:

Plant Startup Test Procedure 26-1, SRV. Operability
Verification

USAR Chapter 15, section 15.1.4

Plant Operating Procedures

CPS No. 4009/01, Inadvertent Opening Safety / Relief Valve
CPS No. 3101.01, Main Steam

Deficiencies Found

None

Corrective Actions Planned (and schedule):
None

O
Exceptions Taken/ Justification:

None

1

1

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.02, Loss of Servics 'strument Air

Description: This test demonstrated simulator performance during a
loss of service / instrument air. Loss of complete air
systems and loss of individual air headers were evaluated
in this test.

,

The simulator was initialized at full power. The test
consisted of multiple parts to check loss of individual

building ring headers for the Radwaste Building 111ary/ FuelControl
Building, Containment Building, and Turbine / Aux
Buildings, and to check the complete loss of the air
system. The values of:aarameters important to the ,

transient, such as air acador pressure and compressor
current, were observed and recorded, and then examined to
ensure that they trended in the direction expected for the
transient. Automatic actions such as automatic start of
air compressors and isolation of affected air headers
were verified. Alarms appropriate for the transient were
verified as being correct.

This procedure tested the malfunctions referred to in
ANSI /ANS-3.5-198C, section 3.1.2 (2), and verified

O. that the simulator met the performance criteria
established in section 4.2.1 of the standard, except as
described below.

Simulator
Features Tested:

Malfunctions IA01A th*.ough IA01D, Instrument Air System
Rupture

Malfunction IA02, Air Compressor Trip
Instructor Remota Operators IA101 and IA102
Variable severd.ty capabilities
Proper dynamic and logical responses

.

O
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SIMULATOR CERTIFICATION TEST SUMMARY |

1

Test Name: STP 3.02, Loss of Service / Instrument Air (Cont'd)

Initial Conditions:

The simulator was set to a normal full power lineup,
end of life, equilibrium xenon

Final Conditions:

Appropriate building air headers were isolated and were
then restored to service using instructor remote
operators.

Baseline Data Description:

Instrument Air System electrical and mechanical drawings
Service Air System electrical and mechanical drawings
USAR Chapter 15

Plant Operating Procedures:

CPS No. 3214.01, Plant Air (IA & SA)
CPS No. 4004.01, Instrument Air Loss

Deficiencies Found:

Some air operated components were found to be operating
off the incorrect building air header.

Corrective Actions Planned (and schedule):
Simulator Problem Report (SPR) No. 91-038 has been written
to investigate the deficiencies identified during
performance of STP 3.02. Deficiencies will be corrected
and retested satisfactorily by August 1, 1991.

Exceptions Taken/ Justification:

No exception is being taken to the standard for this test.
The deficiencies noted above will be corrected in a timely
fashion.

I
|

)
I'h I
V

|
|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Namot STP 3.03, Loss of Offsite Power

Description: This test demonstrated simulator performance during a
simultaneous loss of the turbine generator and offsito
power sources.

The test initialized the simulator with the Emergency
Reserve Auxiliary Transformer (ERAT) deenergized.
Simulator malfunctions were inserted causing the main
generator and Reserve Auxiliary Transformer (RAT)
breakers to trip. This resulted in a loss of power te
all electrical buses (except DC powered) until-the
emergency diesel generators reached rated speed and
began to pick un safety loads. Simulator responso was
then compared to actual plant startup test data.
This procedure tested one of the malfunctions referred to I
in ANSI /ANS-3.5-1985, section 3.1.2 (3 and verifiedthat the simulator met the performance)c,riteria
established 11 section 4.2.1 of the standard.

Simulator
eatures Tested:

Malfunctions ED01A and ED01B, 345 KV Line Ground Fault
Proper-dynamic and logical responses
Automatic trips and transfers of electrical breakers
Automatic alarms
Automatic start of emergency diesel generators

Initial Conditions:

The simulator was set to a normal low pover lineup,
with the Emergency Reserve Auxiliary Transformer (ERAT)deenergized.

2

i
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.03, Loss of Offsite Power (Cont'd)

Final Conditions:

The test was allowed to run for 25 minutes. Emergency
diesel generators were carrying safety loads at the end
of the test. I

Baseline Data Description:

Plant Startup Test Procedure 31-1, Loss of Turbino
Generator and Offsite Power

Offnormal operating procedures
System electrical drawings

Deficiencies Found:

None

orrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

;

.
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Names STP 3.04, Loss of Emergency Power

Description: This test demonstrated simulator performanco during
a loss of emergency power supplies. The test was performed
by activating simulator malfunctions that introduce
faults into the Reserve Auxiliary Transformer RAT) orEmergency Reserve Auxiliary Trai.sformer (ERAT) (protective
systems. This causes a trip of the associated supply
bus and an automatic transfer to the standby supply bus
without a loss of any safety loads. Indications and
alarms were also observed.

This proceduro tested one of the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (3), and verified
that the simulator mot the performance critoria
established in section 4.2.1 of the standard, except as
described below.

Simulator
Features Tested:

Malfunction ED06, Reserve Auxiliary Transformer Lockout

V(~%
Malfunction ED07, Emergency Reserve Auxiliary Transformer

Lockoutt

Proper logical responso

Initial Conditions:

The simulator was set to a 'rmal full power lineup.
;

i

Final Conditions:

The safety buses transferred successfully to their
standby source of electrical power (either RAT or ERAT).

Baseline Data Description: *

Auxiliary Power System electrical drawings

O
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SIMULATOR CERTIFICATION TEST SUMM7.RY

Test Name: STP 3.04, Loss of Emergency Power (Cont'd)

:

Deficiencies Found:

None

corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None .

|

|

|
,

l

;
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SIMULATOR CERTIFICATION TEST SUMMARY !

.|
1

Test Namo. S7p 3.05, Loss of Emergency Diesel Generators 1

Descriptiont This test demonstrated simulator performance during
lu failure of the-emergency diesel generators. _

jThe first part of the test demonstrated failure of
diera) generators to start. The second part-of the
test cemonstrated a trip of an operating diesel
generator. All three emergency diesel generators
wore individually tested. Automatic actions were
verified, and- alarms and indications: wore- determined- |

to be appropriate.

This procedure tested one of the malfunctions referred-to 4
in ANSI /ANS-3.5-1985,. section 3.1.2 (3),.and verified- ;

that the simulator met the performance criteria' '

established in section 4.2.1 of the standard.
r

Simulator
Features Tested:

Malfunctions 1DG01A,-DG01B, and DG01C,-Emergency DieselO Generator Failure to-Start
Malfunctions DG02A,-DG01B, and=DG02C,: Emergency r nel-

Generator Trip

Initial Conditions:

The simulator was set __to|a normalifulli powerulineup.- '

.i
Final Conditions:

The respective emergency' diesel generators. tripped or
failed:to start', as appropriate for the simulator
701 function activated at the time.

Baseline Dat a Description:

Auxiliary. Power _ System _ electrical drawings
,

3

(:).
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.05, Loss of Emergency Diesel Generators (Cont'd)

Deficiencies Found:

None

Corrective Actic:is Planned (and schedule):
None

Exceptions Taken/ Justification:

None

O.

i

4

l

0\

V

Page 111



- _ _ . _ . _ . . . _ . _ . . . _ _ _ . - . _ __-. _ - ~ _ _ _ _ _ - _ _ _ __ -._.._

.

)

!

i

1

O
SIMULATOR CERTIFICATION TEST SUMMARY

:

Test Name: STP 3.06, Loss of Selected 480 Volt Buses

Description: This test demonstrated simulator performance during
a' loss of individual ~480 Volt < Unit Substations.-- >

The test involved inserting a simulated electrical fault'
on individual 480 Volt Unit Substations,.one at a time,_
and verifying-.that.the correct buses _and plant equipment
doenergizo. Proper alarms were also-verified. Simulator 1
response was-compared to expected-plant-response as-derived
from plant electrical-drawings._

This procedure tested one of the malfunctions referred to
in ANSI /ANS-3.5-1985; section 3.1.2 (3), and verified
that the simulator met the performance criteria-
established in section 4.2.1 of the standard.

Simulator
Features Tected:- ,

Malfunction ED05, 480 V-Bus Overcurrent
- (for all 480 volt buses)

Initial-Conditions:

The simulator.was set to a normal full power lineup.
1

Final Conditions:-

Except as described below, components tripped /deenergized
properly in-response to loss nf power ~to their-respective:
buses. Indications and alarr.s werecconsistent with-
expected plant _ response.,

i

Baseline Data Description:

Auxiliary Power System electrical drawings
-CPS Load List

j
,

-

. 1

|

|
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O
SIMULATOR CERTIFICATION' TEST SUMMARY

Test Name: STP 3.06, Loss of Selected 480 Volt Buses (Cont'd)

iDeficiencies Found:

Plant battery IF indicated it was being charged when its
bati.ry charger-should have been deenergized. Some alarms

' and recorders for the offgas System failed to alarm or
deenergize when required.- However, thousands of other
components responded appropriately.--

Corrective Actions Planned (and schedule):
~

Simulator Problem Report-(SPR) No. 91-040 was written
to investigate the deficiencies identified above.
The deficiencies-were corrected just; prior.tc the issuance
of this certification report. No-further corrective-
actions are necessary.

Exceptions Taken/ Justification:.

None

|
|

|

I-
|

|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: ~ STP 3.07,' Loss of 6900 and 4160 Volt Buses

Description: This test demonstrated simulator performance during
a loss of individual 6900 and:4160 Volt switchgear.
The test involved inserting a simulated electrical fault-
on individual 6900 and 4160 Volt buses, one at a time,
and verifying that the correct buses and plant equipitent
deenergize. Siraulator response was compared to expected
plant response as. derived from plant. electrical drawings.

This procedure tested one of the malfunctions:referrdd-to
in ANSI /liS-3.5-1985, section 3.1.2 (3), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.

Simulator<

Features Tested:

Malfunctions ED03A and ED03B, 6.9 KV Bus Overcurrent
. Malfunctions-ED04A, ED04B, ED04A1,.:ED04B1, ED04C1,-

4.16 KV Bus Overcurrent

-Initial Conditions:

The simulator was set tofa' normal full ~ power lineup._

Final Conditions:

Components trip /deenergize appropriately.as a result;of
-loss of pover to their respective' buses.-

Baseline Data Description:

Auxiliary Power System electrical' drawings ~
-CPS Load List

,

uO
l-
!
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.07, Loss of 6900 and 4160 Volt Buses (Cont'd)

Deficiencies Found:

Nono

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

O

/*
-(s
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.08, Loss of Instrumentation Buses

Description: This test demonstrated simulator performance during
a loss of individual AC and DC instrumentation buses.
The test involved inserting a simulated electrical fault
on individual AC and DC instrumentation buses, one at a
time, and verifying that the correct buses and plant
equipment deenergized. Simulator response was compared to

drawings. plant response as derived from plant electricalexpected

This procedure tested one of the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (3), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunctions ED09A through ED09H, 120 VAC Bus Overcurrent
/~ Manual initiation of ECCS systems
(_)% Manual initiation of Engineered Safety Feature (ESP)

systems
Malfunctions ED10A through ED10F, 125 VDC Bus Overcurrent

Initial Conditions:

The simulator was set to a normal full power lineup.
Some safety systems were manually initiated initially to
precare for performance of sections of this test.

Final Conditions:

Components tripped /deenergized as appropriate in response.
to loss of power to their respective buses.

Page 116

l



___ _. _

O
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.08, Loss of Instrumentation Buses (Cont'd)

Baseline Data Description:

Reactor Protection System electrical drawings
Reactor Core Isolation Cooling system electrical drawings
Residual Heat Removal system electrical drawings
Low Pressure Core Spray system electrical drawings
Nuclear Boiler system electrical drawings
Neutron Monitoring system electrical drawings
Instrument Power system electrical drawings
Plant Process Computer system electrical-drawings
Main Steam system electrical drawings
Rod Drive system electrical drawings
Main Power system electrical drawings
DC Distribution system electrical drawings
Auxiliary Power system electrical drawings
Diesel Generator system electrical drawings
VR HVAC system electrical drawings
Drywell Cooling system electrical drawings
Post Accident Sampling system electrical drawings(' Diesel Generator HVAC system electrical drawings
Essential Switchgear HVAC system electrical drawingsx
Fuel Pool Cooling and Cleanup system electrical drawings
Shutdown Service Water system electrical drawings
Control Room HVAC system electrical drawings
Low Voltage system electrical drawings
Drywell Purge system electrical drawings
Remote Shutdown system electrical drawings
High Pressure core Spray system electrical drawings
Component Cooling Water system electrical drawings
Condensate system electrical drawings
Condensate Booster system electrical drawings-
Plant Chill Water system electrical drawings
Plant Service Water system electrical' drawings
Service Air system electrical drawings
Circulatin- Water system electrical drawings
Turbine Bu ld!"7 HVAC system electrical drawings
Offgas system electrical drawings

O
\_)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.08, Loss of Instrumentation Buses (Cont'd)

Baseline Data Description (Cont'd): |

Stator Cooling s/ stem electrical drawinga
Makeup condensate system electrical drawings
Turbine Building Closed Cooling Water system electrical
drawings

Turbine system electrical drawings
Reactor Water Cleanup system electrical drawings
Reactor Recirculation system electrical drawings
Condenser Vacuum system electrical drawings
Feedwater System electrical drawings
suppression Pool Cleanup system electrical drawings

Deficiencies Found:

None

t''gorrective Actions Planned (and schedule):
\~)

None

Exceptions Taken/ Justification:

None

|

|
|

[
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.09, Recirculation Pump Trip
Description: This test was-performed in two parts and demonstrated;

simulator-performance during a loss of forced core ~ coolant
flow. The first part of theEtest tripped the Reactor
Recirculation pump and manipulated the Flow Control Valves.
to verify simulator performance compared against actual
plant startup test-data.

The second part of the test-tripped-the turbine and
subsequently caused the Reactor Recirculation pumps to
transfer to the Low Frequency Motor Generator (LFMG).
Simulator performance was compared to actual plant
startup test data.

This procedure tested the malfunctions referredLto'.
in ANSI /ANS-3.5-1985, section'3.1.2-(4 -

that the simulator met the performance)criteriaand verified;,

-

established in section 4.2.1 of the standard.

Simulator
s

,

{eaturesTested:
PMS speciab-log
On. demand programs

. .

Malfunctions TC04A and TC04B, Turbine Stop Valve 1 Failure

Initial Conditions:

The simulator wasiset to a normal full-power lineup.

LFinal-Conditions:

The simulator reachedia-stablo condition following.
each of-the transients described.in,the testcprocedure.'
Parameters changed in-the direction. expected.
Automatic actions such as recirculation pump transfer
to ithe Low Frequency Motor.-Generator E (LFMG) occurred
as-expected.

:OL

Page 119

1
,

_______m____m - ---.-_- -- -



|

|
|

I)v
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.09, Recirculation Pump Trip (Cont'd)

Baseline Data Description:

Plant Startup Test Procedure 30A-3, Recirculation System
- One Pump Trip

Plant Startup Test Procedure 29B-3, Recirculation System
- Two Pump Trip

Plant Startup Test Procedure 35-3, Recirculation System
Flow Calibration

CPS Technical Specifications, Section 3.3.4.2

Deficiencies Found:

All acceptance criteria for this test were demonstrated.
However, an on-Demand program used to collect simulator
data for comparison against plant data did not provide
a correct printout.

(''S Corrective Actions Planned (and schedule):
! %)

Simulator Problem Report No. 91-026 has been writtento investigate the deficie(SPR) identified during performancency
of STP 3.09. The deficiency will be evaluated to determine
if it needs to be corrected to support training objectives.
Based on this evaluation, the On Demand program will either
be corrected or removed from the scope of simulation'by
August 1, 1992.

;

i Exceptions Taken/ Justification:

No exception is being tagen to the standard for this test.
The deficiency noted above will be resolved in a timely
fashion,

f)%J
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.10, Loss of Condenser Vacuum /Hotwell Level Control
j

Description: This test demonstrated simulat6r performance during a ;

loss of condenser vacuum and during-a loss of hotwell
level control. Simulator performance was then compared
to act.ual plant data and expected plant response.

The simulator was initialized at acoroximately 55 to 60%-
power. The first-section of this hst_ simulated a11osst
of condenser vacuum by using a malfunction.which-caused a
crack in the condenser casing. The second section of this
test simulated a loss of hotwell level--control by using -

,

malfunctions to-fail the hotwell.make-up and overflow
controller output-signals high and low.

For both sections, values of parameters-important to the
transient were collected and then examined to ensure that 4

the parameters trended in the direction and compared
reasonably to actual or expected plant response. Automaticactions were verified to occur, such as turbine trip,
main steam line isolation and reactor _ scram. Alarms-
appropriate-for the translents were also verified as being- i

. correct.

This procedure tested-the malfunctions referred.to
in= ANSI /ANS-3.5-1985, section 3.1.2 (5), and verified-
.that the simulator met the performance criteria: i

.

established-in section 4.2.1 of=the standard.- '

Simulator-
Features Tested:

PMS-special log
Malfunction MC01, Condenser Air Inleakage-
Malfunction FWO2, Condenser Hotwell Makeup-Controller-

Failure
-

e Malfunction FWO3, Condenser Hotwell Dump: Controller
Failure

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.10, Loss of Condenser Vacuum /Hotwell Lovel Control
(Cont'd)

Initial Conditions:

The simulator was set to a normal 55-60% power lineup.

Final Conditions:

None

Baseline Data Description:

Plant GETARS data of 8/25/87 scram on loss of condenser
vacuum

Plant operating procedures
,

System electrical drawings

/D.
(m,beficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

b

Page 122

_ ___ _ - _ _--_



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

I

I

O
SIMULATOR CERTIFICATION TEST SUMMARY !

!

Test Name: STP 3.11, Loss of Service Water

Description: This test. demonstrated simulator response during
loss of service water and cooling to plant components.
This test involved inserting various simulator malfunet!ons
to trip individual Plant Service Water (WS) -pump (s) ,
Shutdown Service Water (SX) pump (s), and then all pumps
resulting in a complete loss of both-WS and SX flow.

The simulator was initialized at. full power. 'Various
Service Water and Shutdown. Service Water pump trip
malfunctions were activated individually and-in combina-
tion to cause disturbances'and-then a total loss of
cooling flow to plant. equipment. Values of parameters
important to the transient, especially temperature
indications, were collected and-then examined to ensure
that 'ta parameters trended in the. direction and compared
reasc. wly to the-expected plant = response. Automatic
actions were verified to occur, such as automatic start.
of standby pumps. Alarms appropriate for the-
transient were also verified as being correct.

This procedure tested the1 malfunctions referred to
(~ in ANSI /ANS-3.5-1985, section 3.1.2.(6),fand_ verified

i ( that the simulator met'the performance criteria-
. established in section 4.2.1 of the standard.

Simulator
Features Tested:.

' Malfunctions CWOSA through-CWOSC,fPlant Service Water Pump
Tript

Malfunctions CWO4A.through CWO4C, Shutdown Service Water
Pump Trip

Proper dynamic and logical-responses
PMS special log

|

|

Q
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.11, Loss of Service Water (Cont'd)

Initial Conditions:

The simulator was set to a normal full power lineup.

Final Conditions:
All plant service water pumps and shutdown service water
pumps tripped when required by the malfunctions. Proper
trip indications were received. Automatic starts of
standby pumps occurred properly. Temperature and
water pressure parameters changed in the directions
expected.

Baseline Data Description:

Plant Startup Acceptance Test ATP-WS-01, Plant Service
Water

Plant P"eoperational Test PTP-SX-01,_ Shutdown Service
("% Water(_,) Plant Operating Procedures CPS No. 3211.01, CPS No. 3212.01

System electrical drawings

Deficiencies Found:
None

Corrective Actions Planned (and schedule): '

None

Exceptions Taken/ Justification:

None
.

.
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SIMULATOR CERTIFICATION TEST SUMMARY

|
Test Name: STP 3.12, Loss of Shutdown Cooling

Description: This test demonstrated simulator response during
loss of shutdown cooling. This test involved inserting
a simulator malfunction that caused the shutdown
cooling inboard suction isolation valve E12-F009
to automatically shut. The test verified that the
loss of shutdown cooling resulted in increasing reactor
coolant temperature and pressure. Simulator response was
compared to expected plant-response.

The simulator was set to a normal cold shutdown lineup
following a period of high power operation. Residual Heat
Removal (RHR) A was in shutdown cooling. The initial
values of parameters important to the test were recorded,
such as recirculation loop temperatures, reactor pressure,
reactor water cleanup inlet temperature, and RHR A heat
exchanger inlet temperature. A malfunction was then-
activated which shut the shutdown cooling inboard suction
isolation valve which resulted in ; loss of shutdown
cooling. The values of parameters were observed and
once positive indication of increasing reactor pressure,

(~)x was achieved, the final values of the parameters were
x_ recorded. The initial and final parameter values were

then examined to verify that the parameters changed in the
direction expected for the parameter. No automatic
sctions or alarms were associated with this test.
This procedure tested the malfunction referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (7), and verified
that the simulator met the performance critoria

, established in section 4.2.3 of the standard.-
|

|

| Simulator
Features Tested:

PMS special logs
Malfunction RH10, Loss of Shutdown Cooling

(3
%)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.12, Loss of Shutdown Cooling (Cont'd)

Initial Con " ions:

The simulator was set to a normal cold shutdown lineup
following a period of high power operation. Residual Heat
Removal (RHR) A was in shutdown cooling.

Final Conditions:

The shutdown cooling mode of the Residual Heat Removal
system was isolated and various reactor temperature and
pressure indications were increasing.

Baseline Data Description:

Significant Operating Experience Report (82-2),
Reactor Pressure Vessel Pressurization

Ot Deficiencies Found:
None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

;O
%)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.13, Loss of Component Cooling

Description: This test demonstrated simulator performance during
a loss of component cooling water and cooling.to
plant components.- The test involved inserting simulator
malfunctiono-that resu,1.ted in-the. failure.of Component
Cooling Water (CC)_pumpe.

The simulator was initialized at fu111 power. Malfunctions
were then activated which tripped all three component- -

'

cooling water pumps. Values of parameters important to
the transient, especially temperature; indications,;wereL o
collected end then examined to ensure that the parameters '

trended in the direction and compared-reasonably to the-
expectedLplant response. Automatic actions were verified
to occur, such as. automatic transfer of reactor recircula-
tion pump cooling water supply to shutdown service-water,
trip of-the running air compressors,-and-isolation of
the: reactor water cleanup system-due-to lack of cooling
water supply. Alarms appropriate for'the: transient were
also verified-as;.being correct.

"5
(\

This procedure tested.the malfunction referred to

that-the simulator met the performance)criteriain -- ANSI /ANS-3. 5-1985, ~section -- 3.1. 2 : (8 , e and' verified -
l'

established-in section 4.2.1?of the standard.

Simulator
_ _

-

Features Tested:

PMS special logs
Malfunctions-CWO6A through CWO6C,. Component Cooling; Water =:

Pump Trips
Proper dynamic andalogical response

Initial Conditions:

[ -The simulator was set to a' normal fulli power. lineup.-

;

1

>

I
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.13, Loss of Component Cooling (Cont'd)

Final Conditions:

All component cooling water pumps were tripped. Plant
automatically tripped as expected _due to loss of heat sink.

Baseline Data Description:

System mechanical and electrical drawings

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

O
Exceptions Taken/ Justification:

None

(~/
~
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.14,' Feedwater System / Control Failure

Description: This test demonstrated simulator performance during
various failures of the Feedwater System and the
Feedwater Levol Control System. The test was divided
into several sections which demonstrate a trip of_a
turbine driven reactor feedwater pump,-a failure of
a turbine driven: reactor feedwater pump control _ _

_ .

,

system, and.a failure of a_ motor driven 1 reactor feedwater-
pump control system.-

For test sections involNing the turbine driven feedwater
pumps or their control system,Ethe simulator was initial- i

ized at approximately 96.8% power,lto' correspond to
the conditions at which actual plant startup test data was
.taken. For the test section involving the-motor driven
reactor feedwater pump, the simulator-was initialized at.
approximately 30% power..

Values of parameters important to the> transient, such as
feedwater flow, feedwater pump: turbine speed, reactor-
water level, and reactor power, were collectedLand1then.-

examined.to ensure thatLthe parameters' trended in1the. t
correct direction-and compared reasonably to-thet- '

expected _ plant response. Automatic actions wereEverified
to: occur, such as automatic runback of: reactor:recircula-
-tion system-flow' control valve: positions. Alarms-
appropriate for the. transient were alsoEverified.as being.
-Correct.,

_

L This procedure tested-the mal' functions-_referredito=
in ANSI /ANS-3.5-1985,: section-.3.1.2d(9),-and verified.

| that the simulator met the performance criteria-
| established in-section~4.2.1 ofJthe' standard. .

-

Simulator 1
Features 1 Tested:

PMS special--logs
, Malfunction'FWO8A,-Turbine Feedwater Pump A Tripc

tMalfunctioneFWO9A,1 Turbine.Feedwater Pump; Controller:
Failure.

I - Malfunction FWO9C, Motor Driven Feedwater Pump |
! . Controller. Failure

Proper.. Recirculation-Flow Control Valve _ dynamic response

|

|
f
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.14, Feedwater System / Control Failure (Cont'd)

Initial Conditions:

For the turbine feedwater pump tria tests, the simulator was
set to approximately 96.8% power,' peginning of life core,
two turbine. driven feedwater pumps in operation,,and three
element-feedwater level control.

For the motor driven-feedwater pump test, the simulator-was-
set to approximately 30% rated-power withs only the motor- i

driven feedwater pump in service.
,

Final Conditions:

The feedwater pumps tripped-and the control signals failed-
appropriately-for the malfunction being tested. The
change in parameters, automatic-actions, and alarms were
appropriate andLconsistent with-actual plant _startup'
test data'and expected plant response.

i O~

Baseline Data Description:

Plant Startuo Test-Procedure 230, Feedwater Pump Trip-
Feedwater -sye: tem electrical drawings
PlantLoperating_ Procedure:

iCPS No. 3103.01, Feedwater (FW)
-

;

,

Deficiencies Found:
None

Corrective _ Actions Planned (and schedulo):-
hone

Exceptions Taken/ Justification:

None

;
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SIMULATOR CERTIFICATION TEST SUMMARY j

Test Name: STP 3.15, Ioss of Injection Capability

Description: This test demonstrated simulator-performance during.a
complete loss of normal and emergency feedwater-(injection)
systems.

The simulator was initialized at full power. Malfunctions
were activated which would cause High-Pressure Core Spray

Reactor Core Isolation Cooling (RCIC),jection (LPCI)(HPCS), Low Pressure
Core Spray (LPCS), and Low Pressure Coolant In
to fail to automatically start. Condensate -(CD) ,- Condensate
Booster (CB), Feodwater (FW), and Control Rod Hydraulic
pumps were then manually' tripped.and placed.in pull-to-lock
so that-they could not. provide makeup water to the reactor.
As reactor water level decreased, a reactor scram = occurred
and water level dropped:below the top-of the active. fuel.
Reactor water level was allowed.to continue to drop
which then resulted in fuel damage indications.

Values of parameters important to the transient, especially
reactor water level, suppression pool-temperature, and
containment and+drywell hydrogen.and radiation levels, were

O collected and then examined,to ensure that'the-parameters
trended in the correct direction and compared reasonably to
the expected-plant response. Automatic actions were verified i

,

to occur, such as reactor scram, autostart of emergency
. diesel generators, and automatic containment isolations.
Emergency Core Cooling Systems (ECCS) attempted to start but
failed due to the active failure:to start malfunctions.
Alarms appropriate for the-transient were~also verified as-
being correct.

This procedure tested the malfunction referred to
in ANSI /ANS-3.5-1985,--section 3.1.2-(10),.and verified
that the simulator met-the performance criteria-

established in.section14.2.1-of the standard.

Simulator
Features Tested: *

Malfunction HP01, HPCS Failure to' Start
Malfunction HP08, LPCS Failure to Start
Malfunction.RH01A through RH01C, RHR Pump Failure to: Start-
Malfunction RIO1, RCIC-Auto Start Failure
Automatic isolations
Automatic start of emergency diesel generators

' Automatic start of Standby Gas Treatment System (SGTS)-
PMS group point display
Proper integrated system dynamics

|
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SIMULATOR CERTIFICATION TEST SUMMARY: d

:

Test Name: STP 3.15, Loss of Injection capability (Cont'd)

!
Initial Conditions:

The simulator was set to a normal full power lineup
with an end-of life core history.

Final Conditions:

Injection of all normal and emergency feedwater to the
reactor was terminated. ' Reactor water level decreased-

to a very low level. The fuel began to-heat-up and--

hydrogen was-produced due to zircalloy-wate" reaction.
Radiation levels increased as the fuel cladding
deteriorated.

Baseline Data Description:
.

Emergency Operating' Procedures (EOPs)
(:)

.

Deficiencies Found:-
None-

-Corrective Actions Planned'(and schedule):-
,

None-

Exceptions Taken/ Justification:)

None

O
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SIMULATOR CERTIFICATION TEST SUMMARY-

d
Test Name: STP 3.16, Loss of Protective System Channel

Description: This test demonstrated simulator performance during
a loss of Reactor ~ Protection Sy: tem (RPS) channels.

The test involved initializing the simulator-to full
power, bypassing each Nuclear Steam Supply Shutoff . -

System-(NSSS) channel,-and inserting manual _ scram signals
and NSSS isolation signals.

,-

Automatic actions were verified not to occur (because
of loss of associated-protective channels), such as
the-failure of. containment isolations,'. failure'of'portiens-

<

of the reactor scram systems, and failure-of certain +

data recorders. -Alarms were also. verified-as being
correct.

'

This procedure tested-the malfunction referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (11)', and: verified =
that the simulator met-the1 performance. criteria-
established,in section ,4.2.1 of the standard._

O's aimulatori

Features Tested:

Instructor-Remote Operators 1MS104'through'MS107, Bypass
Divisional-NS4 Scram'Pushbuttons-

Malfunction.RR15P,~B21-N081B Instrument Failure:
Malfunction TCO3A, Turbine-Control Valve. Failure'

L -Malfunction TC04A,-Turbine Stop Valve Failure-
Automatic isolations

Initial- Conditions:

! The simulator was set to a normal full; power lineup.

-Final-Conditions:

Simulator performance was consistent;withJexpected
plant performance.

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.16, Loss of Protective System Channel (Cont'd)

Baseline Data Description:

Nuclear Boiler System electrical drawings
Reactor Protection System electrical drawings

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None
/~N ,

U

i

I

|

|

O
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SIMULATOR CERTIFICATION TEST SUMMARY i

Test Name: STP 3.17, Control Rod Failures

Description: This test demonstrated simulator performance during
various control rod failures. Among the different
control rod failures tested were control rod drift,
stuck control rod, and uncoupled rods leading to control
rod drop. Simulator performance was then compared to
expected plant response.

The simulator was initialized at full power. A
malfunction was activated which caused-a selected
control rod to drift out of the core. Increases in
Local Power Range Monitor (LPRM) indications near the
control rod were verified. Appropriate rod drift and
rod block indications and alarms were verified as
correct. Once the control rod had drifted full out
the control rod was driven back to its full in position.
LPRM indications changed as expected. The control
rod then began drifting outward again-because the
simulator malfunction was still active.

The simulator was initialized at full power. A
malfunction was activated which stuck a selected

Q(_j
control rod. Attempts to insert or withdraw the
control rod verified that the control rod would not
move. Control Rod Drive (CRD) Hydraulic pressures and
flows were observed and verified to respond as expected.
LPRM indications near the control = rod did not change,
as was expected. The reactor was then manually scrammed
and the control rod did not move. LPRM indications
decreased as expected.following the scram.

The simulator was initialized to a startup condition,
one control rod manipulation away from. criticality.
The control rod gang on which criticality was expected
to occur was identiffed. A malfunction was then activated,

which caused all the. cods of this gang to become
uncoupled from their dri /e mechanisms. Another
malfunction was activated which caused these control
rods to stick at their present-positions.. Control rod
withdrawal then continued-using plant procedures until
criticality was achieved. The selected gang of rods
was withdrawn as far as conditions would permit.
The rod stuck malfunction was then deactivated and the
selected gang of control rods fell to the position of
its drive mechanisms. A shara increase in reactor
power and short reactor period were observed.

!

| (^)
LJ
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.17, Control Rod Failures (Cont'd)

Description (cont'd):

This procedure tested the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (12), and verified
that the simulator met the performance criteria
established in section 4.2.1 of che standard.

Simulator
Features Tested: ,

Ma3 function LC01, Control Rod Drift
Malfunction LCO2, Stuck Rod
Malfunction LCO3, Uncoupled Rod
Control rod drift and rod block interlocks and indications
Dynamic response to a control rod drop event

Initial Conditions:

| O(,/ As discussed above.

Final Conditions:

Not applicable

Baseline Data Descriptica:

USAR Chapter 15, section 15.4

Deficiencies Foun0:

None

l Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

O
\-)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Hamc: STP 3.18, Fuel Clad Failure

Description: This test demonstrated simulator performance during
a situation resulting in likely fuel failure. The test
involved a low level scram followed by a total loss of
injectior. resulting in an extended reactor core uncovery.
Simulator performanco indicative of fuel failure was
noted and compared to expected plant responso.

The simulator was initialized at full power. Malfunctions
were activated which would cause !!igh Pressure Coro Spray
(HPCS), Reactor Coro Isolation Cooling (RCIC), Low Pressuro
Core Spray (LPCS),ically start,and Low Pressure Coolant Injection (LPCI)to fail to automat and the reactor protection
system to fail. Condensate (CD) , Condensato Boostor (CB) ,
Feedwater (FW), and Control Rod liydraulic (CRD) pumps woro
then manually tripped and placed in pull-to-lock so that
they could not provide makeup to the reactor. As reactor
water level decreased, a reactor scram failed to occur,
and water level continued to drop below the top of the
active fuel. Reactor water level was allowed to drop
to a level which resulted in fuel damage indications.

() Values of arameters important to the transient, especially
reactor wa er lovel, and containment and drywell hydrogen
and radiation levels, vore collected and then examlnod to
ensure that the parameters trended in the correct direction
and compared reasonably to the expected plant responso.
Automatic actions were verified to occur,iate for thesuch as an
attempt to reactor scram. Alarms appropr
transient were also verified as being correct.
This procedure tested the malfunction referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (14), and verified
that the simulator met the performance criteria
established in section 4.2.1 of the standard.
See also STP 4.03 test for malfunction CRO1, Fuel

|Cladding Failure.
,
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 3.18, Fuel Clad Failure (Cont'd)
.

!
Simulator^

*

Features Testedt

Malfunction HP01, HPCS Failure to Start
Malfunction HP08, LPCS Failure to Start ''

Malfunction RH01A thrcugh RHolc, RHR Pump Failure to Start
,

Malfunction RIO1, RCIC Auto Start Failure!

Malfunction RPol, Failure to Scram'

PMS special logs

Initial Conditions:

The simulator was set to a normal full power lineup with
and end of life core history.

'
Final conditions:

I
Reactor water level-fell far below the top of'the active
fuel and fuel damage was indicated.

Baseline Data Descriptiont

USAR Chapter 15

Deficiencies Found

Certain steps pf the= test procedure required the'use of the
simulated Area Radiation / Process Radiation-(AR/PR) Central-Control-Terminal-(CCT).- However, the simulator AR/PR CCT

| 1s currently only. visually simulated-because of pending-
plant design changes. Simulator-Problem Report.
SPR 91-023 hasebeen. written to resolve the issue:once-
more details on the pending plant change are known.-
In the meantime, other simulated radiation monitors
such as. containment /drywell high range accident mon 1 tors,
fission product monitors, and: main-steam line radiation '
monitors, provide.the operator adequate indications of
radiation 11n the simulator. These indications performed
as expected for this test.- :i

O
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SI!W1ATOR CERTIFICATION TEST SUMMARY

Test Names STP 3.18, Fuel Clad Failure (Cont'd)

Corrective Actions Planned (and schedule):
None i

,

Exceptions Taken/ Justification:

None
,

1

;

l |

)

i

O
|
|

,

;

i

I

| 1

i

!

i
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SIMULATOR CERTIFICATION TEST SUMMARY

J

Test Namot STP 3.19, Turbino Trip
.

Description: This test demonstrated simulator performanco during
a turbine trip,

The simulator was initialized at approximately 28% power.
A malfunction was activated which caused a main turaino
trip.

Values of parameters importent to the transient, especially
turbino stop and control valvo positions, turbine bypass
valvo positions, and turbino spood, woro cbserved to ensure
that the paramoters trended in the correct direction and
compared reasonably to expected plant responso and actual
plant startup test performance. Automatic actions woro
verified to occur such as reverse power trip of the
generator, and turbine bypass valve operation. As expected
at the low initial power level (within bypass capability),
the reactor did not scram and Safety Relief Valves did not
open. Alarms appropriato for the transient wero vorified
to be correct.

This procedure testod the malfunction referred to
O' in ANSI /Ano-3.5-1985, section 3.1.2 (15), and verified

that the simulator mot the performance critoria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunction TC01, Turbino Trip
Integrated plant response to a low power turbine trip

,

Initial Conditionst

The simulator was set to approximately 28% power.with
a beginning or life core history.

!

|

|

( l
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l SIMULATOR CERTIFICATION TEST SUMMARY *

*

Test Name: STP 3.19, Turbine Trip (Cont'd)

Final Conditions:

The simulator responded properly to the turbine trip.
Turbine stop and control valves shut. Main Steam Isolation
Valves (MSIVs) remained opon. Turbine bypass valves opened
to control reactor pressure. The reactor remained in
operation. The simulator stabilized following the turbine
trip consistent with expected and actual plant performance.

.

Baseline Data Description:

Plant Startup Test Procedure 27-6, Turbine Trip and
Generator Load Rejection

Deficiencies Found;

None

Corrective Actions Plann9d (and schedule):
None

Exceptions Taken/ Justification:

None

|

|
|

|

()
,
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SIMULA'inD CERTIFICATION TEST SUMMARY

Test Name: STP 3.20a, Large Steam Line Break Outside Containment

Description: This test demonstrated simulator performance during a
large steam line break outsido containment. Simulator
performance was then compared to expected plant performance.

The simulator was initialized in a normal full power
condition. The Reactor Core Isolation Cooling and
High Pressure Core Spray Failure to Autostart malfunctions
were active. A malfunction was then activated at full
severity which caused a main steam line break outside the
containment. Values of parameters important to the
transient, especially reactor water level and pressure,
total steam flow, steam line flow, and generator output
power, were collected and then examined to ensure that the
parameters trended in the correct direction and compared
reasonably to the expected plant response. Automatic
actions were verified to occur, such as main steam line
isolation. Alarms appropriate for the transient were-
also verified as being correct.

This procedure tested one of the malfunctions referred to
| in ANSI /ANS-3.5-1985, section 3.1.2 (20), and verified

that the simulator met the performance criteria
established in section 4.2.1 of the standard.

|

Simulator
Features Tested:

Malfunction RIO1, RCIC Auto Start Failure
Malfunction HP01, HPCS Failure to' Auto Start
Malfunction MS07A, Main Steam Line Rupture in the Turbille

Building
PMS special logs
Automatic isolations

Initial Conditions:

The simulator was-set to a normal full power lineup,
with~ reactor recirculation flow control in master manual

| _ mode. Malfunctions RIO1 and HP01 were active.
1
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Names STP 3.20a, Largo Steam Line Break Outside Containment
(Cont'd)

Final Conditions:

Simulator was stable 20 minutos following the main steam
line break. Parameters trended in the expected directions.
Automatic actions, indications, and alarms were consistent
with expected plant response.

Baseline Data Description:

section 15.6.4
USAR Chapter 15,ing Procedures (EOPs)Emergency Operat

Deficiencies Found

Certain steps of the test proceduro required the use of the
simulated Area Radiation / Process Radiation (AR/PR) Contral

O Control Terminal (CCT . However, the simulator AR/PR CCTis currently only viru) ally simulated because of pending
plant design changes. Simulator Problem Report
SPR 91-023 has been written to resolve the issue once
more details on the pending plant change are known. This
had no impact on the ability to use or properly simulate
the malfunction.

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None

>

O.
V
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 3.20b, Small Steam Line Break Outside Containment
,

i Description: This test demonstrated simulator performance during a
small steam line break outside containment. The steam
line break tested occurred in the main steam tunnel which
is inside the secondary containment boundary. Simulator'

; performance was then compared to expected plant performance.

| The simulator was initialized in a normal-full power
i condition. A malfunction was then activated at a small
l severity C2%) which-caused a main steam.line leak outside
! the containment in the auxiliary building portion of the

main steam tunnel. Values of parameters important to the
transient especially steam tunnel temperature and
differential temperature,-were monitored to ensure that the

| parameters trended inuthe correct direction and compared
reasonably to the expected plant response. Automatic !a

actions were verified to occur, such as main steam line
isolation. Alarms appropriate for the transient were |

1 also verified as being correct.

1 This procedure tested one of the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (20), and verified

O- that the simulator met the performance criteria
;

i

: established in section 4.2.1 of the standard,

i Simulator
Features Tested:

PMS group point dis play
Malfunctlon MS06A :iain Steam Line A Steam LeakAutomatic isolatio,ns
Main Steam Tunnel temperature dynamics
Leak Detection logics

-Initial conditions:

TheLaimulator was-set'to a normal full power lineup with
reactor recirculation in master manual mode.

.

h-

t

'
__

-
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SIMULATOR CERTIFICATION TEST SUMMARY :

i

Test Namet STP 3.20b, Small Steamline Break Outside Containmert (Cont'd) |

Final Conditionst
steam tunnel temperature and differential temperature
increased in response to the steam leak to the point
where automatic isolations occurred to terminate the-
steam leak. The simulator then stabilized with main
steam tunnel-temperature indications trending downward
below their trip setpoints.

Baseline Data Description
Emergency Operating Procedures
Leak detection electrical drawings
Floor drain system mechanical drawings
Plant Operating Procedure:

CPS No. 4001.( 2, Automatic Isolation

Deficiencies Foundt

one step of the test procedure requiredLthe use of the
simulated Area Radiation / Process-Radiation (AR/PR)~ CentralControl Terminal-(CCT). Itowever, the simulator AR/PR. CCT
is currently only visually simulated because of pendingplant design changes. Simulator Problem Re ort j

SPR 91-023 has been written to. resolve the- saue once~ imore details on the pending plant change are known. This- !had no impact on the ability to use or properly simulate
the malfunction.

!
Corrective Actions Planned (and schedule):

None

Exceptions Taken/Justificationt
None i

i

_ _ _ . - - ' ~ ~ ~ ~ ~ ~ ~

j

Pago 145

--.---J.



.. - -_-. - . _ . - ~ . - . - . . _. -. . - - - - -

O
SIMULATOR CERTIFICATION TECT SUMMARY

Test Name: STP 3.21, Foodwater Line Break Outside Containment

Description: This test demonstrated simulator performance during a
foodwater line break outside containment. Simulator
performance was then compared to expected plant performance.

The simulator was initialized in a normal full power
condition. Two malfunctions were then activated which
caused a rupture of both feedwater lines outside of
containment in the main steam tunnel. Values of

paramotors important to the transient,ial temperature,especially
steam tunnel temperature and different
reactor water lovel, foodwater flow, and feedwater
dischargo header pressure, were monitored to ensure that
the parameters trended in the correct direction and
compared reasonably to the expoeted plant response.
Automatic actions were verified to occur, such as reactor

and foodwater pump trip., main steam line isolation,scram on low water level
Alarms appropriate for the

transient were also verified as belng correct.

This proceduro tested one of the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (20), and verifiedO that the simulator met the performance criteria'

established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunctions FW13A and-FW13B, Feedwater Line A (B) Rupture
Safety Paramoter Display System (SPDS)
Steam Flow /Feedwater Flow Recorder
Feedwater Check Valve indications and associated computer
points

Feodwater dynamics
Main Steam Tunnel temperaturo dynamics
Automatic isolations

.

;

1 |
1
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I SIMULATOR CERTIFICATION TEST SUMMARY

!

| Test Name: STP 3. 21, Feedwater Line Break Outside Containment'(Cont'd)
! l

Initial Conditions: !
4

The simulator was set-to a normal full power lineup with H,

reactor recirculation control in master manual and !
ifeedwater in three element flow control.

i

Final Conditions:

Reactor water level responded to the loss of feedwater.
i The reactor scrammed and the main steam lines isolated

due to high steam tunnel temperature and differential
temperature. The feedwater pumps tripped. High Pressure
Core Spray (HPCS) automatically started and restored4

reactor water level.. Parameters-changed in the direction
expected. Alarms and indications were consistent.with
expected plant performance.

[ paseline Data Description:
USAR Chapters 6 and 15-
Emergency Operating Procedures (EOPs)

| Plant Operating Procedure:

CPS No. 4001.02, Automatic Isolation
.

Deficiencies _Found:

None i

1 .

'

Corrective' Actions Planned (and schedule):.
None

Exceptions Taken/ Justification:
;

None-

.'

: .O.
_

-

,
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SIMUL #, TOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.22, Nuclear Instrumentation Failures

Description: This test demonstrated simulator performance during
various failures of nuclear instrumentation. The test
involved demonstrating Average Power Range Monitor
(APRM) upscale and downscale failures, and Intermediate
Range Monitor (IRM) upscale and downscale failures.

For the first portion of the test, the simulator was
initialized to full power. A malfunction was activated
which caused an Average Power Range Monitor (APRM)
chsnnel to fail upscale. Thermal power upscale,
neutron flux upscale, APRM upscale, and rod block
alarms and indications were verified as.being correct.

For the second portion of the test, the simulator was
reinitialized to full power. A malfunction was
activated which caused an APRM channel to fail
downscale. APRM downscale and rod block alarms and
indications were verified as being correct.

For the third portion of the test, the simulator was
. initialized to a startup condition with thermal power
!d in the heating range. A malfunction was activated which

caused an Intermediate Range Monitor (IRM) channel to
'

fail upscale. Various upscale, trip, inop, and rod
block alarms and indications were verified as being
Correct.

| For the fourth portion of the test, the simulator
- was reinitialized-to a startup condition with thermal .

power in the heating range. -A malfunction was activated
which caused an IRM channel to fail downscale.-- Various

! downscale and rod block alarms and: indications were
verified.as correct.

This-procedure tested the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (21), and-verified
that-the simulator met the performance criteria-
established in section 4.2.1 of the standard.-

..

;O~,
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.22, Nuclear Instrumentation Failures (Cont'd)

Simulator
Features Tested:

Neutron monitoring
Malfunction NM13A, APRM Channel Upscale
Malfunction NM12A, APRM Channel Downscale
Malfunction NM07A, IRM Channel Upscale
Malfunction NM11A IRM Channel Downscale
Associated annunc1ators and alarms
Associated logical trips and automatic actuations

Initial Conditions:

The simulator was set to a normal full power lineup for
APRM tests. The simulator was set to the heating
range for IRM tests.

[ {inalConditions:
Simu'ator performance in response to the malfunctions
was consistent with expected plant performance.

Baseline Data Description:

Plant Operating Procedures:
,

CPS No. 3306.01, Source / Intermediate Range Monitors )CPS No. 3308.01, Local / Average Power Range Monitors

Deficiencies Found:
j

None

Corrective Actions Planned (and schedule):
,

None

Exceptions Taken/ Justification: !

None

|
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SIMULATOR CERTIFICATION TEST SUMMARY i

Test Names STP 3.23, Passive Malfunctions
l'

Deecription: This test demonstrated simulator-performance in response {
to passive malfunctions -- those malfunctions which do ;'

E not become-evident to the operator until the affected
! system is called upon to function. !

Many passive malfunctions were tested as a part of other,

; Simulator Test Procedures (STPs) and were not retested
a here. The passive malfunctions testod by this STP_were
'

emergency diesel generator failure to start Residual
Heat Removal (RHR) pump failure to start,_H1gh Pressure-Core I

j Spray (HPCS) failure to start, Low Pressure Core Spray.
'

(LPCS) failure to start, reactor core isolation cooling
system failure to start, HPCS pump discharge valve shut,
LPCS pump discharge valve shut, HPCS injection valve,

failure, LPCS injection valve failure, Low Pressure
i Coolant Injection (LPCI)_ injection valve failure, and
' RHR pump discharge valve-shut.

I

Automatic actions, ions,the failure of-automatic actions due |

| to active malfunct indications, and' alarms were i

verified.,

;

This procedure tested the malfunctions referred to
. - |

in ANSI /ANS-3.5-19R5,-section 3.1.2 (23), and verified
that the simulator met the performance criteria i

established in section 4.2.1 of-the standard.

Simulator
Featuren_ Tested:

. Malfunctions DG01A through DG010, Diesel Generator Fail
to Start

Malfunctions RH01A through RH01C, RHR Pump Failure to Start
Malfunction RIO1, RCIC Failure to' Start-

,

Malfunction RR03, Reactor Recirculation Loop Rupture
Malfunctions RH07A through RH07C,-LPCI Injection Valve- !

Failure
|

d
1

ij
;

it:)~
i
;

s
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SIMULATOR CERTIFICATION TEST SUMMARY j

j Test Name STP 3.23, Passive Malfunctions (Cont'd)

Simulator
Features Tested (cont'd):

Malfunction HP10, HPCS Injection Valve Failure
Malfunctions RH08A through RH08C, Valve E12-F029A (B,C)

Shut
Malfunction HPOS, Valve E22-F031 Shut
Mt.lfunction HP12,isplaysValve E21-F039 Shut
PMS group point d
ECCS failure annunciators

Initial Conditions:

The simulator was set to a shut down condition.

Final Conditions:

Automatic actions, ions,O the' failure of automatic actions due
to active malfunct indications, and alarms were
verified. All malfunctions performed as-expected.

Baseline Data Description:

Plant operating procedures
'

CPS No. . 3310.01,- Reactor Core Isolation Cooling
CPS No.- 3319.01, Standby Gas Treatment System,
CPS No._ 3312.01,: Residual Heat Removal
CPS No.E 3309.01, High Pressure Core Spray

- CPS . th) . - 3313.01, Low Pressure Core Spray
CPS No. 3506.01, Diesel Generator

Deficiencies:Found:.

l' -None

_

Corrective Actions Planned (and schedule):
.14 N e

Exceptions-Taken/ Justification: "

None-
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Namot STP 3.24, Reactor Protection System Failure (ATWS)
Description: This test demonstrated simulator performanco during

a Reactor Protection System (RPS) failure resulting in
an Anticipated Transient Without Scram
Simulator performanco was then compared (ATWS).to best estimate
plant responso.

The simulator was initialized at full power with a
Reactor Protection System Failure (ATWS malfunction
already active. The transient was initi)ated by tho
introduction of a malfunction which caused a turbine
trip. Values of paramotora important to the transient,
especially reactor power, reactor water level, reactor
pressure, steam flow, feedwater flow, containment and

drywell temperaturos and pressures,ined to ensure that theand suppression pool
temperature, were recorded and exam
paramotors trended in the correct direction and compared
reasonably to expected plant responso, and actual plant
startup test performance. -Automatic actions were verified
to occur, sucJ1 as generator trip and load transfer, reactor
recirculation pump trip, and reactor water cleanup system
trip when Standby Liquid Control was initiated.('NV Alarms appropriate for the transie(SLC)nt=were also verified
to be correct.

This proceduro tested the malfunctions referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (13 and 24), and
verified that the simulator mot the performanco criteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunction RP01, automatic and Manual Scram Failure
Malfunction TC01, Turbine Trip
PMS special logs
Plant Shutdown with Boron (Standby Liquid Control) 4

i

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.24, Reactor Protection System Failure (ATWS)
(Cont'd)

Initial Conditions:

The simulator was set to a normal full power lineup with
reactor recirculation in master manual control and feedwaterin three element control.

Final Conditions:

The simulator responded to the turbine trip from full powerby attempting to automatically scram. The automatic scram
failed in accordance with the malfunction. Attempts to

manually (SLC) was eventually used to begin shutting down thescram the reactor also failed. Standby Liquidcontrol
reactor. Meanwhile, the suppression pool and containment
responded to the heat and energy addition consistent with
expected plant response. Automatic actions and alarmsalso performed as expected.

O
Baseline Data Description:

CPS Technical Specification 3/4.1.5
USAR Chapter 15
Emergency Operating Procedures

Plant Operating Procedures:
CPS Ho. 4100.01, Reactor Scram

{CPS No. 3314.01, Standby Liquid Control
i

Deficiencies Found:
None

corrective Actions Planned (and schedule):
None

Exceptions Taken/Justif'ention:
None
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SIMULATOR CERTIFICATION TEST SUMMARY
,

Test Name: STP 3.25, Turbine Bypass Failure

Description: This test demonstrated simulator performance in response
to turbine bypass valve failures. Response to BPVs
failing open and failing shut was demonstrated. Simulator
performance was then compared to expected: plant response.

For the first portion of the test, the simulator was
initialized at full power. A malfunction was activated
at full severity which failed--a turbine bypass valve full
open. Values of parameters important to t1e transient,
especially generator output power, steam equalizing header:

pressure, and bypass valve position were observed to ensure
that the parameters. trended in the correct direction and
compared reasonably to. expected plant response.

-For the second portion of the test,' the simulator was
initialized at approximately 30% power. -A' malfunction.was
activated which caused . failure of.the Electrohydraulic
Control (EHC) for the-turbine bypass valves. The main-1

turbine was then manually tripped. Turbine bypass valves
did not open due to the loss of EHC control according to
the malfunction. -A reactor scram: occurred and safety

'

l relief valves functioned as expected.

Other alarms and' automatic' actions appropriate for the
transients were verified as necessary.
This-procedure tested the malfunction referred to
in ANSI /ANS-3.5-1985 section 3.1.2 (25), and
verified that.the sim,ulator met the performance criteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:-

-Malfunction TCO2A, Bypass Valve Failure
|

Malfunction TC07,ipEHC Failure.
Manual turbine-tr
Generator trip and load transfer
Automatic reactor scram

.

O
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SIMULATOR CERTIFICATIOF TEST SUMMARY

Test Namo STP 3.25, Turbine Bypass Failure (Cont'd)

Initial Conditionct

The simulator was set to a normal full power lineup
for the first portion of the test. The simulator was set
up to approximately 30% power for the second part of the
test. |

Final Conditions:
The simulater performed properly for both malfunctions
testod. For the first part, the sim lator continued.to
operate with one bypass valvo open and resultant reduction
in generator output power. For the socond part, the
simulator proporly scrammed and safety relief valves
operated to automatically control reactor pressure.
Alarms and automatic actions occurred consistent with
expected plant response.

( 3astline Data Description
USAR Chapter 15

Deficiencies Found:

None

Corrective Actions Plannad (and schedulo):
None

Exceptions Taken/ Justification:

None

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 3.26, Generator Trip

Description: This test demonstrated simulator performance during a
generator trip.

The simulator was initialized at full power. Malfunctions
were then activated which tripped open circuit switches
4506 and 4510. This resulted in a generator load reject
trip.

Values of parameters important to the transient,
especially reactor water level and pressure, turbine
speed, and bypass valve status, were collected and then
examined to ensure that the parameters trended in the
correct direction and compared reasonably to the expected
plant response. Automatic actions were verified to occur,
such as electrical bus transfers, reactor recarculati<,n
pump downshift and feedwater level control runback.Alarms approprkate for the transient were also verified as
being correct.

This procedure tested the malfunction referred to
in ANSI /ANS-3.5-1985 section 3.1.2 (16), andO verified that the sim,ulator met the performance critoria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunction EG01, Generator Load Reject
Automatic transfers of high voltage bus transfers

Initial Conditions:

Simulator was set to approximately 96% power.

Final Conditions:

Simulator stabilized following a generator trip.
Simulator performance in response to the malfunctions
was consistent with expected plant performance.

O
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O !
SIMUIATOR CERTIFICATION TEST JUMMARY ;

Test Name: STP 3.26, Generator Trip (Cont'd)
,

!

Baseline Data Description !

Plant Startup Test Procedure 27-6, Generator Lo,. |.

Rejection
.

;

Deficiencies Found [

None

Corrective Actions Planned (and schedulo): !
s

None |
!

i

Exceptions Taken/ Justification: i

None

O
!

,

!

:

I

!

i
i

!

r

r

:
i

|

n- iu
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SIMULATOR CERTIFICATION TEST SUMMARY 1

Test Hamot STP 3.27, Failure of Reactor Rocirculation and Reactor Core
Isolation Cooling Flow Controllers

;

Description: This test demonstrated simulator performanco during a
failuro of the Roactor Rocirculation Loop Flow Control
Valve (FCV) Position Foodback Signal, and a failure of
the Reactor Coro Isolation Cooling (RCIC) Flow Controller.

The simulator was initialized at full power. A malfunction
was activated which caused a reactor rocirculation flo;
control valvo position foodback signal failure. This
automatically caused a flow control valvo notion inhibit
signal. Proper alarms and indications were roccived.
The flow control valvo could not be repositioned while
the inhibit signal was in offect as expected. The
malfunction was removed, the inh 1 bit signal was resot,
and proper flow control valvo position control was
rostored.

The simulator was initialized at full power. A malfunction
was activated which failed the RCIC Flow Controller low.
The RCIC system was manually initiated. Automatic actions

O following an RCIC initiation woro verified to occur.
The RCIC turbino spood increased to an abnormally low
speed. The flow controllor indicated zero demand as
appropriate for the malfunction. The flow controller was
taen placed in manual operation and proper control
was restored.

The simulator was initialized at full power. A malfunction
was activated at full soverity which failed the RCIC
Flow Controller. The RCIC sAutomatic actions following'ystem was manually initiated.an RCIC initiation wereverified to occur. The RCIC turbino-spood increased
to greater than its trip setpoint, and the turbino then
tripped on overspood, as expected.
This procedure testod the malfunction referred to
in ANSI /ANS-3.5-1985, section 3.1.2 (17), and
verified that the simulator mot tho performance criteria
established in section 4.2.1 of the standard.

O
I
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SIMUIATOR CERTIFICATION TEST SUMMARY

Test Names STP 3.27, Failure of Reactor Recirculation and Reactor Core
Isolation Cooling Flow Controllers (Cont'd)

Description (cont'd):

Malfunctions affecting core reactivity have also been
demonstrated in other Simulator Test Procedures, such as
STP 3.17 and STP 3.24. Another malfunction affecting
core heat removal was demonstrated in STP 3.12.

Simulator
Features Testedt

Malfunction RIO3, RCIC Flow Controller Failure
Malfunction RR11, Recirculation Loop Flow Control Valve

Position Feedback Signal Failure
PMS special log
Reactor Recirculation Flow Control Valve operation

nitial Conditions:

The simulator was set to a normal full power lineup.

Final Conditions

[ The simulator responded properly to the FCV Position
l Feedback Signal Failure and the RCIC Flow Controller

Failure.

Baseline Data Description:

USAP. Chapter 15, sections 15.3.2 and 15.4.5
Plant Startup Test 14-11, RCIC System
Plant Startup Test 14-1, RCIC System
Plant Startup Test 14-2, RCIC System
Emergency Operating-Procedures
Report on Core Flow Characteristics JWP-87-692

Plant Operating Procedures:

CPS No. 3310.01, Reactor-Core Isolation Cooling
CPS No. 5003, Reactor Recirculation System Annunciator-

Procedures
<

i
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SIMULATOR CERTIFICATION TEST SUMMARY ;

Test Name: STP 3.27, Failure of Reactor Recirculation and Reactor Core
Isolation Cooling Flow controllers (Cont'd)

Defiwiencies Found ;

None

corrective Actions-Planned (and schedule):
None

i

Exceptions Taken/ Justification:

None

O

O'
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1 SIMULATOR CERTIFICATIOlf TEST SUMMARY

. .

| Test Name! STP 3.28, Process Instrumentation Failurcs

Description: This test demonstrated simulator response to failures
of process instrumentation that supply automatic
initiation,- actuation, or. isolation signals. Simulator
performance was then compared to expected plant-

performance.4

The simulator was initialized at full power. For one
portion of the test, the containment Continuous Purge.
(CCP) system was operating in its normal lineup. For
another portion of the test, the CCP system was operating>

in the fuel building bypass mode.

i combinations of malfunctions were activated to cause
various process radiation monitor channel. failures.
This resulted in various automatic actions, such as

autostart of the Standby Gas Treatment System (SGTS)1 tionmode '

changes to control Room HVAC, and changes to the pos
I of numerous ventilation dampers. All automatic actions

and alarms.were verified as being correct.

O This procedure tested the malfunctions referred.to
in ANSIverifie/ANS-3.5-1985, section 3.1.2.(22), andd that the simulator met the performance criteria
established in section 4.2.1 of the standard.

Simulator
Features Tested:

Malfunctions RMolo, F, G, P,Q,R,S T U V, W, X, Y,.
Z, AA,.AB, AC, AE , AF,AG,AH,Radiat1on, Monitor. Failure.

[ :.

Initial Conditions:

The simulator was set to a normal full power lineup.

,

>

s

:

>
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SIMULATOR CERTIFICATION TEST SUMMARY |

Test Name: STP 3.28, Process Instrumentation Failures (Cont'd) !

Final Conditions:
;

Simulator remained stable. All automatic actions and '

Elarms occurred as expected.

Baseline Data Description: )

Standby Gas Treatment System electrical drawings
Control Room HVAC System electrical drawings .

Process Radiation Monitoring System electrical drawings

Deficiencies Found:
.

Certain steps of the test procedure required the use of the ,

simulated Area Radiation / Process Radiation (AR/PR) Central
Control Terminal (CCT . However, the simulator AR/PR CCTis currently only visu) ally simulated because of pending ,

~N plant design changes. Simulator Problem Report ;('d SPR 91-023 has boon written to resolve the issue once !

more details on the pending plant change are known. This
had no impact on the ability to use or properly simulate

{the malfunctions.

Corrective Actions Planned (and schedule):
| None

.

Exceptions Taken/ Justification:
,

None

.

.

4

i

!

!
- :

!

.
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{{SIMULATOR GERTIFICATION TEST SUMMARY

Test Name: STP 4.01, simulator Physical Fidelity / Human F3ctors
Verlfication Criteria

Description: This test den.onstrated that the simulator physicali

fidelity was comparable to tha actual plant in the
areas of panel simulation, configuratior. of

.instrumentation and controls and anblent environment. '

The test involved comparing s,imulator panels and
hardware to actual plant configuration documents,
drawings, anci photographs; and verifying that lighting,
noise, furniture layout, and communication systems
were comparable to the actual plant to the degree that
any differences do not detract from training or impact
the actions to be taken by the operator.

This procedure verified that the simulator met the
criteria established in ANSI /ANS-3.5-1985, section 3.2.

Simulator
Features Tested:

O Lighting
Communications t

Noise Levels

Initial Conditions:

Not Applicable

Final Conditions:

There were some minor differences in communication
devices identified during the performance ni this test.

,

These are described later under STP 4o02.
The placement of normal and emerg0ncy lighting was found
to be nearl2 identical to the plant. Light aeasurements
indicated that simulator illuminhtion nearly matched
that of the main control room. Additionally, the
illumi. nation of both locations is adjustable.

t

'
-

O
i
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SIMULATOR CERTIFICATION TSST SUMMARY

Test Name s'l' 4.01, Simulator Physical Fidelity /Muman Factors
Verification Critoria (Cont *d)

| Baseline Data Description:

F; n CUntrol Room Photographs,

b).ht measurements
Background noiso measuromonts
Plant Lighting Diagrams

Deficiencies Found:

Delatively minor differences in panel hardsare were
(#mtified during this test. As an example, the word
"va'vo" was spelled out on an annunciator i>.utaad of.

bolut, abbreviated as "V1v". Some small ciaoni eY panol ,

dimir had fallen off and needed to be replaced- Most of
the di cropancies were corrected on the spot. The
diffe mces that were not immediate1.y correct 10

i will ca corrected under Simulator Froblem Report ($)R)
'

No. 91-04 3.

Background noiso measurements were taken of Vhe simulator
and the control 'toom. Noise intensity due to HVAC
uas found to be approximately 3 to 11 dB(A) higher in
the main control room. Simulator Problem Report (SPR)
No. 91-043 has been written to evaluate this further to
ansuro~there is no significant training impact.

tbr clert control rcom has a different number of horndevliea co alert the operator of new or resse annunci-
ators. Ono r , of horns are for Balance of Plant (bop)
annuncJ.0( rs a:4d another set of horns are for Nuclear
Steam SJps,y System (NSSS) annunciators. While these
two sets VC horne are located together and sound very
similar, there is a subtle difference in the sounds.
Consequently, en experienced operator can usually deter-
mine which con rol boards to check first based merely on
the sound of ths horn. The simulator has only one set
of horns which re used for both BOP and NSSS
annunciators. timulator Problem Report (SPR) No. 91-043
has been writter. to evaluate thU2 further to encure
there is no sign'.ficant training impact.

1
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SIMULATOR CERTIFICATION TEST SUMMARY

l

Test Name: STP 4.01, Simulator Physical Fidelity / Human Factors i

Verification Critoria (Cont'd)-

Corrective Actions Planned (and schedule):
Further evaluate the subtle differences between-the
simulator and plant alarm horns, and the difference in
noise level to ensure there is no significant training-

impact by August 1, 1991.

Correct minor hardware: differences-identified on SPR No.
91-043 by August 1, 1991.

Exceptions Taken/ Justification:
;

None

O

4

C:) 1
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.02, Simulator Instructor Station Capabilities '

Description: This was a test of simulator instructor station
capabilities in the following areas: 1

a) Number of initial conditions (minimum of-20 required),
b) Initial conditions at a variety of power-levels,

operating conditions, and times in core life,
c) Ability to insert and remove malfunctions,
d) Ability to activate malfunctions simultaneously or

sequentially,
e) Activating malfunctions without alerting the

operator to passive.or pending malfunctions,-
_

f) Ability to use malfunctions which are. based.on plant
experience,

g) Ability to freeze the simulation,
h) Ability of the instructor to act as a remote operator,
1) Ability-of the simulator to warn the. instructor when

the simulation is no-longer valid, and
j)- Instructor / operator communications.

This test demonstrated-that-the simulator instructor
j station provides the capabilities required by

ANSI /ANS-3.5-1985, section 3.4. -

i -

Sinulator
Features Tested:

See above list.

Initial Conditions: ,

No special initial conditions were required:for this
test.

1

Final Conditions:

The simulator was1found to have the-capability.to' store.
up to 40 individual initial conditions at a variety of
power levels, operating conditions,.and. core history.

-

O-
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.02, Simulator Instructor Station Capabilities (Cont'd)

Final Conditions (cont'd):
The simulator demonstrated its ability to activate
malfunctions sequentially or simultaneously, on a time
delay, by remote control, or when coming out of freeze.
It was verified that the simulator does not alert the '

operator to passive or pending-malfunctions.
Malfunctions that have been added to the simulator as
a result of pinnt operating experience were identified
during the tr ;. The simulator demonstrated its ability
to be placed in and out of: freeze.

All instructor remote functions were checked. A few
discrepancies were noted as discussed below.

The simulator was verified to have a " Simulation Not
Valid" alarm to alert the instructor that the simulation
has exceeded a design parameter.

,

(g Appropriate communication devices exist for instructor
'q_) and operator communications. - The available devices fully

satisfy the test acceptance criteria. Among the function-
ing devices were sound powered telephone / regular
telephone; Gaitronics with alarm,ispatcher Ringdown line.public address, and
party line capability; and Load D
Additional specialized telephone circuits are available
for use during emergency drills and exercises.

| Baseline Data Description:
|

| ANSI /ANS 3.5-1985
NUREG 1258

Deficiencies Found:

All 202 instructor remote functions were tested. Minor-
discrepancies were found with a few of the remote functions.
Simulator Problem Report (SPR) No. 91-025 was written to
investigate and correct the discrepancies as necessary.

(~h
\._)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.02, Simulator Instructor Station capabilities (Cont'd)

Deficiencies (cont'd):
There are visual differences with some of the communica-
tions equipment. Additionally, an operations radio console
1^ not simulated. These are considered minor. deficiencies.
S. aulator Problem Report (SPR) No. 91-031 was written
to investigate and correct these deficiencies if deemed
appropriate. ;

Corrective Actions Planned (and schedule):
The Simulator Problem Reports will be resolved by
August 1, 1991.

Exceptions Taken/ Justification:

None
D
b

|

| , 'h'
(_)
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.03, Malfunction Performance Test

Description: This procedure provided the methodology for demonstrating
simulator performance following activation of various
simulator malfunctions.

This test was intenoad to meet ANSI /ANS-3.5-1985, section
4.2.2, for those additional simulator malfunctions used for
training that were not specifically listed under section ;

3.1.2 of the standard. In particular, simulator
malfunctions tested under this procedure were required to
meet the acceptance criteria established in section
4.2.1 (b) of the standard. Specifically, these simulator

) malfunctions were checked to ensure that they caused
appropriate parameters to change in the direction expected
from best estimate information, and that they did not
violate physical laws of nature.

Simulator
Features Tested:

(N The following simulator malfunctions were tested:

AN01, Annunciator Actuatinn
AN02, Annunciator Failure to Actuate
CR01, Fuel Cladding Leak
CUOl, RWCU Pump Trip
CUO2, RWCU Drain Valve Failure, 1G33-F033
CUO4, RWCU Demineralizer Resin Depletion
CUO5, RWCU System Rupture

!

CUO6, RWCU System Isolation
CUO7, RWCU Non-Regenerative Heat Exchanger Tube Leak
CUO8, High Conductivity
CWO1, Circulating Water Pump Trip
CWO2, Main Condenser Tube Leak
CWO3, Component Cooling Water Heat Exchanger Tube Failure
CWO7, Component Cooling Water Temperature Controller

Failure
CWO8, Turbine Bldg Closed Cooling Water (TBCCW) Pump Trip
CWO9, TBCCW Temperature Controller Failure
CW10, Reactor Recirculation Pump Motor High Temperature
DC01, Loss of Display Control System

/~S
V
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SIMULATOR CERTIFICATION TEST SUMMARY '

|
Test Name: STP 4.03, Malfunction Performance Test (Cont'd)

Features Tested (cont'd):
DCO2, Loss of Display Generator
DC03, Display Control System Acquisition Processor Halt
DC04, DCS/ Performance Monitoring System Point Failure
ED02, 345 KV Line Directional Relaying Trip
ED08, Unit Auxiliary Transformer Lockout
EDil, Battery Charger Trip
EG02, Generator Trip
EG03, Generator Auto Voltage Regulator Trip
EG04, Stator Cooling Water Temperature Controller Failure
EGOS, Stator Cooling Water Pump Trip
EG06, Hydrogen Temperature Controller Failure
EG07, Generator Hydrogen Leak
FWO1, Condensate Pump Trip
FWO2, Condenser Hotwel-1 Makeup Controller Failure
FWO3, Condenser Hotwell Dump Controller Failure
FWO4, Condensate Demineralizer Resin Depletion
FWOS, Condensate-Demineralizer High Differential Pressure

(^g FWO6, Condensate Booster-Pump Trip
(_) FWO7, Loss of Feedwater Heater String'

FW10, Feedwater Pump Low Lube Oil Pressure
FW11, Feedwater Controller Failure
FW12, Feedwater Flow Sensor Failure
FW14, HP/LP Heater Tube Leak-
FW15, HP/LP Heater Level Control Failure
FW16, Flash Tank Level Control Failure
FW17, Reheater Drain Tank / Separator D11 Tank Lvl Failure
FW18, Condensate Storage Tank Leak-
HP02, HPCS Spurious Automatic Initiation
HP03, HPCS Pump Trip
HP14, Main Steam Relief Failure to Resent
HP15, LPCS Leak From Suppression Pool Suction Line
HP16, HPCS Leak From Suppression Pool Suction Line
HP17, HPCS Leak From RCIC Storage Tank Suction Line
HP18, Instrument Air Leak at Accumulator
HP19, HPCS Valve F012 Fails Open
HP20, LPCS Valve F011 Fails Open
LC04, Control Rod Accumulator Trouble

/~T
LI

,

I
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4. 03, Malfunction Performance Test (Cont'd)

Features Tested (cont'd): >

LC05, Control Rod Drive Worn Seals
LC06, Leaking Scram Discharge Valve
LC07, CRD Flos Control Valve Failure
LC08, CRD Hydraulic Pump Failure
LC09, Scram Discharge Vol Vent Valve C11-F010 Fall as is
LC10, Scram Discharge Vol Drn Valve C11-F011 Fall as is
LC11, Scram Discharge Vol Vent Valve C11-F180 Fail as is
LC12, Scram Discharge Vol Drn Valve C11-F181 Fail as is
LSO2, RC&IS Failure (Open Reed Switch)
LS03, RC&IS Failure (Closed Reed Switch)
1305, Rod Control & Information System Self Test Failure
LS06, Rod Pattern Controller Failure
MCO2, Steam Jet Air Ejector (SJAE) Steam Supply Failure
MS01, Steam Seal Evaporator Pressure Regulator Failure
MS02, Main Steam Flow Summer C34-K644 Failure
MSO4, Steam Seal Evaporator Shell Level Control Failure
MS05, Steam Line Rupture in the Drywell

/"% MS08, Main Steam Isolation Valve Failure-
(_j' MSO9, Turbine Gland Seal Pressure Regulator-Failure

MS11, Divisional Trip Override
NM03, Source Range Monitor Channel-Erratic Indication
NM04, Source Range Monitor (SRM) Channel Inoperative
NMOS, Source Range Monitor (SRM) Detector Stuck
NM06, Local Power Range Monitor (LPRM) Detector Failure
NM08, Intermediate Range Monitor (IRM)-Channel Erratic

Indication
NM09, Intermediate Range Monitor Channel Inoperative
NM10, Intermediate Range Monitor (IRM) Detector Stuck
NM14, Average Power Range Monitor-(APRM) Channel Erratic

Indication
NM15, Average Power Range Monitor (APRM)' Channel Inop
NM16, Average Power Range Monitor (APRM) Flow Converter

Failure
OG01, Offgas Vault Bypass Valve Failure

'

OG02, Offgas Recombiner-Proheater Steam Supply Failure
PC01, Plant Chilled Water Chiller Trip
PC02, Heating, Ventilation, and Air Conditioning (HVAC)

Fan Trip

/N'
V

Page 171



_ _ , . . _ _ _ _ _ . _ _ _ . _ . _ . _ . _ _ _ . . _ _ _ . . _ . _._ _ _ _ _ . __ .__m

i

O
'

SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.03, Malfunction Performance Test-(Cont'd)

Features Tested (cont'd):-
PCO3, Loss of Standby Gas Treatment System,(SGTS) Flow

Control .

PC04, Loss of Drywell Chiller |
PCOS,,Drywell Cooler Leak
PC06, Isolation Valve Binding.
PC07,_ Hydrogen Burn in Containment.
PC08,1 Spent Fuel-Pocl Leak

,

PC09, Fuel Pool Cooling and Cleanup. Pump Trip
PC10, Leak in the Suppression Pool Cleanup System
PC11, Inadvertent Dump'of the Upper-Containment Pool-

PC12, Instrument Line-Break in the-Fuel-Building
PC13, High' Wind Levels

.
.

.

PC14, Leak Between the Drywoll and theicontainment'
RH11, Residual Heat Removal;(RHR)1 Suppression Pool A

Suction Leak
RH12, Residual ~ Heat Removal (RHR) Suppression-Pool B

_ Suction Leak
A RH13, Residual Heat Removal _(RHR) Suppression Pool;C'

i) Suction Leak
.

s
RIO4, Reactor Core Isolation Cooling (RCIC)f Steam 1Line

Break
RIOS, Reactor _ Core Isolation-Cooling (RCIC)? System''

Isolation
RIO7= Loss of Mass from the RCIC Storage-Tank,,

RM02,: Area Radiation. Monitor (ARM) HighERadiation-
'RP02, Automatic Scram Failure

.

RP03,' Partial Scram of Selected. Rod: Group
RR01, Recirculation Valve Inner Packing; Failure- 1

| RR02,? Recirculation Pump 1 Trip-
RR04, Recirculation ~ Pump Ghaft Break
RROS,- Recirculation -LPump' Seizu.;e'
RR08', Recirculation Flow- Control' Valve (FCV)- Failure

'

RR09,' Recirculation Pump High Vibration:
RR12, Recirculation Jet. Pump Failure
RR13, Feedwater Level Sensor Failure

.. -. -

RR14--~ Instrument-Line Reference Leg Rupture.Inside the-,.

Drywell 1

I

i-.

LO
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.03, Malfunction Performance Test (Cont'd)
i

Features Tested'(cont'd):
RR17, Instrument Line Variable Leg Rupture inEthe=

containment-
SLO 1, _ Standby Liquid Control- (SLC) Motor. Overloads Fall

Open
SLO 2, Failure of the Squib Continuity Relay Meter.-
SLO 3, Failure of the Squib Firing Circuit to Actuate-
TC06, Loss-of Electrohydraulic-Control--(EHC) Hydraulics

(Turbine) -j
,

TC09, Pressure Regulator Failure ' (High/ Low) .)TC10, Pressure Regulator Oscillations
TUO1, Turbine-Generator Bearing Oil Low Pressure
TUO2,-Turbine-Generator Lube Oil Temperature Controller

Failure
TUO3, Turbine-Generator Bearing High Vibration
TUOS, Turning Gear Oil Pump-Failure
TUO8, Hydrogen Seal 10il: Pump Trip;

f'y
\( ,Anitial Conditions:
I

Various

Final Conditions:

-Except as noted below, all' malfunctions met the acceptance-;

criteria found in ANSI /ANSL3.5-1985,- section 4.2.1.(b).

Baseline Data Description:

Malfunction Causes and Effects Manual

j

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP ,.03, Malfunction Performance-Test (Cont'd) ;

Deficiencies Found:
For malfunction RM02, Area Radiation Monitor (ARM)
High Radiation, the malfunction could not be properly
demonstrated because the ARM system components are only.
visually almulated at this time due to a pending-plant-
design change. Simulator Problem Report (SPR)
.No. 91-023 has been written to resolve the issue once
more details on_the pending plant change are known. '

-Malfunction DC04, Display Control System /Porformance
Monitoring' System (DCS/PMS)-Point-Failure, did not <

function. SPR 91-017 has been written to resolve the
deficiency.

Malfunction PC12, Instrument Line Break in the Fuel
Building,-is a new malfunction being added to the
simulator, but it is.not yet ready for use.-

( Corrective Actions nned (and schedule):
S PR ' 23 willJbe. implemented within 12 months'of.the
corre inding plant _ design-change.

SPR 91- 17 will be-investigated and rer.olved by August 11, ;

'1991.

Exceptions Taken/ Justification:

None

1

[.

L 1

!
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4. 04, Computer Timing Test

Description: This test procedure calculates simulator computer timing
to aid in demonstrating that the simulator operates in
real time as required by ANSI /ANS 3.5-1985. Timing
reports are generated which are used to verify that no
computer frame calls execute within a time which is
greater than the allocated time for the computer' frame.
As a result, all system modules execute within the time
allocated. Results of this test, together with the
results from all other simulator tests, observations,
and reviews, were used to conclude that the simulatcr
does operate in real time.

Simulator
Features Tested:

Real time simulation

Initial Conditions:

(m(,) The simulator was put through a major transient while
the computer timing tests were performed. '

Final Conditions:

The results of the timing test indicat ' all processors
had adequate spare time on all frames, and no frame
slippage was indicated. This is consistent with the
results of all other simulator tests in which events were
observed to be in the correct time sequence. Therefore,
it was concluded that the simulator operates in real time.

Baseline Data Description:

None

|
1

/~N)t's,

|
|
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 4.04, Computer Timing Test (Cont'd)

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Takon/ Justification:

1None I

C\
\,_)

11

i
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.01, Manual Scram

Description: This test provides a. benchmark comparison between|-the
simulator and plant for a manual scram.

The simulator was initialized-at full power. Data
-

recording began.- Approximately 10 seconds later, the
reactor was manually scrammed. 'No other= operator actions
were taken. The simulator was allowed to stabilizo.
After 5 minutes the simulatorewas placed in freeze
and data recording-was terminated.

Simulator performance'was observed during the transient ~

to ensure that alarms, automatic : actions,iolations of the :and: indications;
were appropriate for the transient; No v
physical' laws of nature were observed.

This test was intended to meet the objectives of-
ANSI /ANS-3.5-1985,~ Appendix |B,cand footnote 13 of the
standard.

~ Simulator-
Features Tested:

Simulator data recording capability at a resolution
of 0.5. seconds

Initial Conditions:-

The. simulator was operating in.aLnormal,fullLpower
lineup.

-

~ Final Conditions:,

The simulator was stable following a' manual reactor
scram.

_ __.

Baseline' Data--Source:

Clinton Power Station RETRAN Code-

,

i

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.01, Manual Scram (Cont'd)
1

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Total Steam Flow Satisfactory
Feedwater Flow Satisfactory
Reactor Pressure (WR) Satisfactory
Reactor Pressure (NR) RETRAN Data Unavailable
Reactor Level (WR) Satisfactory
Reactor Level (NR) Satisfactory
Generator Power RETRAN Data Unavailable
Turbine Steam Flow RETRAN Data Unavailable
Total Core Flow Satisfactory
Total RR Loop Flow RETRAN Data Unavailable

(D
%J

There are some differences between simulator and
RETRAN feedwater flow. While this has been evaluated
as satisfactory, the simulator Feedwater Level Control
System is being evaluated for possible future improvements.
CPS licensed operators have reviewed the simulator data
for the parameters having no corresponding RETRAN data,
and have judged simi , tor performance to be acceptable and
consistent with that e,.pected for the transient.

;

Graphs of simulator and RETRAN data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

Deficiencies Found:
None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None
/^T
(,)
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BENCHMARK TRANSIENT 501 TEST
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BENCHMARK TRANSIENT 501 TEST
TOTAL STEAM FLOW
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BENCHMARK TRANSIENT 501 TEST
TOTAL FEEDWATER FLOW
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BENCHMARK TRANSIENT 501 TEST
WIDE RANGE PRESSURE
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BENCHMARK TRANSIENT 501 TEST
WIDE RANGE REACTOR WATER LEVEL
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BENCHMARK TRAN5IENT 501 TEST
NARROW RANGE REACTOR WATER LEVEL
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BENCHMARK TRANSIENT 501 TEST
TURBINE STEAM FLOW ;
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BENCHMARK TRANSIENT 501 TEST
l
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BENCHMARK TRANSIENT 501 TEST
TOTAL RR LOOP FLOW
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.02, Simultaneous Trip of all Feedwater Ptmps
Description: This test provides a benchmark comparison betwsen the

simulator and the plant for a simultaneous trip of all
foodwater pumps.

'the simulator was initialized at full power. Data
recording began. Approximately 10 seconds later,
malfunctions were simultaneously activated which tripped
all feedwater pumps. No operator action was taken.
The simulator was allowed to stabilize. After 5
minutes the simulator was placed in freeze and data
recording was terminated.

Simulator performance was observed during the transient
to ensure that alarms, automatic actions, and indications
were appropriate for the transient. No siolations of the
physical laws of nature were observed.

i

This test was intended to meet the objectives of
ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of the

(J-)
standard.

Simulator
Features Tested:

Simulator data recording capability at a resolution
of 0.5 seconds.

Initial conditions:

The simulator was operating in a normal full power
lineup.

Final Conditions:

The simulator was stable following a simultaneous trip
of all feedwater water pumps.

-
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 5.02, Simultaneous Trip of all Feedwater Pumps (Cont'd)

Baseline Data Source:

CPS Final Safety Analysis Report (FSAR) which is now
known as the Updated Safety Analysis Report (USAR)

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory
Reactor Pressure (WR) Satisfactory

(~T Reactor Pressure (NR) USAR Data Unavailable
(_/ Reactor Level (WR) Satisfactory

Reactor Level (NR) USAR Data Unavailable
Generator Power USAR Data Unavailable
Turbine Steam Flow Satisfactory
Total Core Flow Satisfactory
Total RR Loop Flow USAR Data Unavailable

The USAR does not assume that a Reactor Recirculation
System Flow Control Valve Runback occurs during this
transient. Consequently, the differences seen between
the simulator data and USAR data for reactor power,
reactor pressure, and reactor water level are due to
this assumption.

CPS licensed operators have reviewed the simulator data
for the parameters having no corresponding USAR data,
and have judged simulator performance to be acceptable and
consistent with that expected for the transient..

Graphs of simulator and USAR data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name STP 5.02, Simultaneous Trip of all Feedwater Pumps (Cont'd)

Deficiencies Found

None

correctivo Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

None
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BENCHMARK TRANSIENT 502 TEST
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BENCHMARK TRANSIENT 502 TEST
WIDE RANGE REACTOR WATER LEVEL
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BENCHMARK TRANSIENT 502 TEST
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BENCHMARK TRANSIENT 502 TEST
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BENCHMARK TRANSIENT 502 TEST
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O
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.03, Simultaneous Closure of all MSIVs

Description: This test provides a benchmark comparison betwoon the
simulator and plant for a simultaneous closure of all
MSIVs.

The simulator was initialized at full power. Data
recording began. Approximately 10 seconds later,
malfunctions voro activated which simultaneously closed
all inboard Main Steam Isolation Valves (MSIVs).
No operator action was taken. The simulator was allowed
to stabilize. After 5 minutes the simulator was
placed in freeze and data recording was terminated.

Simulator performance was observed during t!+ transient

to ensure that alarms, automatic actions,iolations of theanc indications
were appropriate for the transient. No vt

physical laws of nature were observed.

This test was intended to moot-the objectives of s;

ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of the
standard.

~

Simulator
Features Tostod:

Simulator data recording capability at a resolution
of 0.5 seconds.

Initial conditions:

The simulator was operating in a normal full power|

; lineup.
|
|

| Final Conditions:

The simulator was stable following a simultaneous closure
of all inboard MSIVs,
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SIMULATOR CERTIFICATION TEST SUMMARY |

|

Test Name: STP 5.03, Simultaneous Closure of all MSIVs (Cont'd)
1

Baseline Data Source:
1Plant Data-GE Transient Recording System (GETARS) )
I
lComparison.
1
1

The following simulator parameters were compared to the $available baseline data. The magnitude and direction of
Ichange of all parameters were evaluated as acceptable. )

Parameter Evaluation

Reactor Power Satisfactory
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory

{Reactor Pressure (WR) Satisfactory |

Reactor Pressure (NR) Satisfactory iReactor Level (WR) Satisfactory/~T Reactor Level (NR) Satisfactory(_) Generator Power Satisfactory |

;

Turbine Steam Flow GETARS Data Unavailable I
Total Core Flow Satisfactory i

Total RR Loop Flow Satisfactory

1

Simulator generator power decreased to zero immediately |following the transient while plant GETARS data indicates
|that the Accrcase was no,t nearly as rapid. This has been ijudged to be acceptable because the parameter changed inthe correct direction. However, Simulator Problem

Report (SPR) No. 91-042 has been written to evaluate this
further.

CPS licensed operators have reviewed the simulator data
for the parameter having no corresponding GETARS data,
and have judged simulator performance to be acceptable andconsistent with that expected for the transient.

O
V
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.03, Simultaneous closure of all MSIVs (Cont'd)

Comparison (cont'd):

Graphs-of simulator and GETARS data follow this test
, summary. When all parameters are considered, the overall

simulator response to this transient is satisfactory.

Deficiencies Found
None

Corrective Actions Planned (and schedule):
None

fxceptionsTaken/ Justification:
None

.

.O
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BENCHMARK TRANSIENT 503 TEST
TOTAL FEEDWATER FLOW
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BENCHMARK TRANSIENT 503 TEST
TURBINE STEAM FLOW
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.04, Simultaneous Trip of all Recirculation Pumps
Description: This test provides a benchmark comparison between the

simulator and plant for a simultaneous trip of
all reactor recirculation pumps.

Since this test closely resembled plant Licensee
Event Report 90-012, for which plant data was available,
the simulator was initialized and the test was
conducted in a manner corresponding to plant conditions
at the time LER 90-012 occurred.
The simulator was initialized at approximately 43.3%
power, on the 75% flow control line, with both reactor
recirculation pumps in fast speed. Data recording began.
Approximately 10 seconds later, a malfunction was
activated which tripped the B reactor recirculation
pump to off. Coincident with the trip, the A reactor
recirculation pump was manually _placed in slow s
Approximately 3 minutes following the pump trip, peed.a
manual scram was inserted. The simulator was then
allowed to stabilize. After 5 minutes the simulator~

was placed in freeze and data recording was terminated.
Simulator performance was observed during the transient
to ensure that alarms, automatic actions, and indications
were appropriate for the transient. No violations of the
physical laws of nature were observed.

This test was intended to meet the objectives of
ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of the
standard.

Simulator
Features. Tested:

Simulator data recording capability at a resolution
of 0.5 seconds.

Initial Conditions:

The simulator was operating at approximately 43.3% power.-

b')
U
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SIMULATOR CERTIFICATION TEST SUMMARY-

Test Name: STP 5.04,= Simultaneous Trip of all Recirculation Pumps
(Cont'd)

Final Conditions:

The simulator was stable following a recirculation pump
trip, a recirculation pump shift-to slow = speed,-and-a
manual reactor scram.

Baseline Data Source:

Plant-Data-GE Transient Recording System (GETARS) .
-

Comparison:

The:following1 simulator parameters were compared to the.
available baseline. data. The magnitude and direction of-

change of all_parametersEwere evaluated as acceptable.

( ). Parameter Evaluation

-Reactor Power Satisfactory
Total Steam Flow- Satisfactory-
Total:Foedwater Flow - Satisfactory-
Reactor: Pressure-(NR)- Satisfactory. <

Reactor' Level 1(NR) Satisfactory
Total Core Flowf Satisfactory-

Individual RR-Loop Flow. Satisfactory-
Calibrated' Jet |PumpfFlow - Satisfactory-

-There are some differences |betweenisimulator and--

.GETARS feedwater-: flow. While this has been evaluated-
as satisfactory,zthe' simulator Feedwater Level' Control
System:is being= evaluated'for--possible; future-improvements.--

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.04, Simultaneous Trip of all Recirculption Pumps-
(Cont'd)

i

Comparison (cont'd):

There'are differences between-simulator data-and GETARS ^
data for total core flow and-individual loop flow. The
GETARS data-points used'may not-be appropriate for
comparison purposes for transients involving natural
circulation or reverse flow conditions. Based on a
review of the simulator data, the simulator performance
has been judged to las acceptable, since the parameters
chan ed in the direction' expected.. However Simulator- r

Prob em Report (SPR) No. 91-044 has been writton to-
evaluate this further.

Graphs of simulator and.GETARScdata follow this test'
summary. When all parameters are considered, the overall
simulator response to this transient-is: satisfactory.

eficiencies Found:-
None

Corrective Actions Planned (and schedule):-
None

Exceptions Taken/ Justification:

None
.i

_

i
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.05, Single Recirculation Pump Trip
Description: This test provides a benchmark comparison between the

simulator and plant for a single recirculation pump
trip.

The simulator was initialized at full power. Data
recording began. Approximately 10 seconds later,
a malfunction was activat-i uhleh tripped the A
reactor recirculation pt. No operator actions were
taken. The simulator wa allowed to stabilize.
After 5 minutes the simulator was placed in freeze
and data recording was terminated.

Simulator performance was observed during the transient
to ensure that alarms, automatic actions,iolations of theand indications
were appropriate for the transient. No v
physical laws of nature were observed.

This test was intended to meet the objectives of
ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of thestandard.

Simulator
Features Tested:

Simulator data recording capability at a resolution
of 0.5 seconds.

Initial Conditions:

The simulator was operating in a normal full power
lineup.

Final Conditions:

The simulator was stable following a single reactor
recirculation puntp trip.

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.05, Single Recirculation Pump Trip (Cont'd)

Baseline Data Source:

Plant Data-GE Transient Recording System (GETARS)

Comparison:

The following simulator parameters were compared to the
availabic baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory
Reactor Pressure (NR) Satisfactory
Reactor Level (NR) Satisfactory
Total Core Flow Satisfactory
RR Loop Flowa Satisfactory,

| Calibrated JP Flows Satisfactory

There are differences between simulator data and GETARS
data for total core flow and individual loop flow. The
GETARS data points used may not be appropriate for
comparison purposes for transients involving natural
circulation or reverse flow conditions. Based on a
review of the simulator data, the simulator performance
has been judged to be acceptable, since the parameters
changed in the direction expected. However SirulatorProblem Report (SPR) No. 91-044 has been wrltten to
evaluate this further.

Graphs of simulator and GETARS data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

O
I

1
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SIMULATOR CERTIFICATION TEST SUMMARY ;

|

Test Name: STP 5.05, Single Recirculation Pump Trip (Cont'd)

Deficiencies Found: i

None
!

Correctivo Actions Planned (and schedulo): |
.

Nono |)
1

|

| Exceptions Taken/ Justification:

None
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BENCHMARK TRANSIENT 505 TEST
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BENCHMARK TRANSIENT 505 TEST
NARROW RANGE REACTOR WATER LEVEL
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BENCHMARK TRANSIENT 505 TEST
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.06, Main Turbine Trip (At Max Power Without Scram)

Description: This test provides a benchmark comparison between the
simulator and plant for a main turbine trip, at a a

pr,wer level within the steam bypass capability.

The simulator was-initialized at approxirately 32%
power. Data recording began. Approximately 10 seconds
later, a malfunction was activated which trlpped the
main-turbine. No operator actions were takan. The
simulator.was allowed to stabilize. After 3-minutes
the simulator was placed in freeze and data recording
was terminated.

Simulator performance was observed during the transient

to ensure that alarms, automatic actions,iolations-of theand indications-
were appropriate for the transient. No v
physical laws of nature were observed.

This-test was intended to. meet the objectives of
.

ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of the
standard.

-Simulator
Features Tested:

Simulator data recording capability at a-resolution-
of 0.5, seconds.

,

Initial Conditions:

The simulator was operating.at approximately 32%. power.>

Final Conditions:

The simulator was stableLfollowingLa turbinettrip from
approximately 32% power.

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.06, Main Turbine Trip (At Max Power Without Scram).
(Cont'd)

Baseline Data Source:

Plant - Da+ -GE Transient Recording System (GETARS)
!

Comparison:

The following. simulator p'arameters were' compared to the 1

. available baseline data. The magnitude and direction of
change of all parameters:were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Total Steam-Flow Satisfactory
Total-Feedwater Flow Satisfactory
. Reactor Pressure'(WR) Satisfactory-
Reactor Pressure (NR) Satisfactory-O" Reactor Level-(WR) Satisfactory

- Reactor: Level = (NR) Satisfactory-
Generator Power Satisfactory

- Turbine Steam Flow- GETARS Data Unavailable-
Total' Core Flow Satisfactory-
Total RR Loop Flow Satisfactory

There-arelsome differences between: simulator and-
GETARS-feedwater flow. Additionally,=there are small
variations in' reactor' water level indications. Whilei1

-

|theseLhave been evaluated:as satisfactory, the simulator
-Feedwater Level Control System is being evaluated for.-
possible future improvements.

-

CPS l'icensed-operators have reviewed the'simulatoridata.- _
for the parameter having noncorresponding GETARS-data,
--and have judged--simulatorfperformance to be acceptable
and consistent :with that expected 'for the transient.

:s>;
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.06, Main Turbine Trip (At Max Power Without Scram)
(Cont'd)

Comparison (cont'd):

Graphs of simulator and GETARS data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

Deficiencies Found:

None

Corrective Actions Planned (and schedule):
None

Exceptions Taken/ Justification:

.,j None
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BENCHMARK TRANSIENT 506 TEST
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.07, Maxis m Rate Power Ramp Down to Approximately 75%
Then back Up + a 100%

Description: This test provides a benchmark comparison between the
simulator and plant for a maximum rate of power swing.
The simulator was initialized at full power.- . Data
recording-began. Approximat91y 10' seconds later,-
reactor recirculation flow control was shifted to
master manual control, and recirculation flow was '

ramped'down to achieve 75% reactor power, and then
ramped back up to return tot 100% reactor power.
The simulator was then allowed to stabilize.
After 3 minutes the simulator was placed--in. freeze
and data recording was terminated.

Simulator performance was observed during the transient
to ensure that alarms, automatic actions,-and indications-
were appropriate:for the transient. No violations-of the.-

. physical laws of-nature were observed.

This test was intended to meet the objectives-of- '

O_
ANSI /ANS-3.5-1985,-Appendix D, and footnote 3 of the.

standard.

Simulator
= Features Tested: 4

-Simulator data recording capability.atTa resolution
of 0.5 seconds.

.

Initial Conditions:.
!

i .The simulator was operating in.a normal. full-power
lineup,

s
-

I - :

(
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SIMULATOR CERTIFICATION TEST SUMMARY
i

Test Ntue: STP 5.07, Maximum Rate Wwar Ramp Down to Approximately 75%
Then Back Up to ?O% (Conb'd)

Final Conditions:.

The simulator was stable and operating at 100% power
following a ramp in reactor power down to 75% and then
back to 100% using reactor recirculation flow control.

Baseline Data Source:

Clinton Power Station RETRAN Cof.J

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

<-' Parameter Evaluation
i

Reactor Power Satisfactory
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory
Reactor Pressure (WR) Satisfactory
Reactor Pressure (NR) RETRAN Data Unavailable
Reactor Level (WR) Satisfactory
Reacter Level (NR) Satisfactory
Generator Power RETRAN Data Unavailable
Turbine Steam Flow RETRAN Data Unavailable
Total Core Flow Satisfactory
Total RR Loop Flow RETRAN Data Unavailable

|

There are some differences between simulator and i

RETRAN feedwater flow. While this has been evaluated i
as satisfactory, the simulator Feedwater Level Control |

System is being evaluated for possible future improve-
ments,

l
.

O
i

a

Page 305
'

-



\

S

O
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.07, Maximum Rate Power Ramp Down to Approximately 75%
Then Back Up to 100% (Cont'd)

Comparison (cont'd):

CPS licensed operators have reviewed the simulator data
for the parameters having no corresponding RETRAN data,
and have judged simulator performance to be acceptable
and consistent with that expected for the transient.

Graphs of simulator and RETRAN data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

Deficiencies Found:
1

None

corrective Actions Planned (and schedule):

Exceptions Taken/ Justification:

None

,

!

'

1
1
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O
SIMULATOR CERTIFICATION TEST SUMMARY

'

Test Name: STP 5.08, Maximum Size Reactor Coolant System Rupture
Combined With Loss of Offsite Power

Description: This test provides a benchmark comparison between the
simulator and plant for a maximum size reactor coolant
system rupture, combined with a loss of offsite
power.

The simulator was initialized at full power. Data
recording began. Approximately 10 seconds later,
malfunctions were simultaneously activated which resulted
in a Design Basis Accident (DBA) Loss of Coolant-
Accident (LOCA), and a complete loss of all offsite
power. No operator actions were taken. The simulator
was allowed to stabilize. After 5 minutes the
simulator was placed in freeze and data recording was
terminated.

Simulator performance was observed during the transient
to ensure that alarms, automatic actions, and indications
were appropriate for the transient. No violations of the
physical laws of nature were observed.

() This test was intended to meet the objectivos of
ANSI /ANS-3.5-1985, Appendix B, and footnote 3 of the
standard.

Simulator
Features Tested:

Simulator data recording capability at a resolution i

of 0.5 seconds.

|
| Initial Conditions:

The simulator was operating in a normal full power
lineup.

,

|

Final Conditions:

The simulator was relatively stable following a DBA LOCA.
i Safety buses were powered by emergency diesel generators.

O
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.08, Maxinum Size Reactor Coolant System Rupture
Combined With Loss of offsite Power (Cont'd)

Baseline Data Source:

CPS Updated Safety Analysis Poport (USAR)

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Reactor Pressure (WR) Satisfactory
Reactor Level (WR) Satisfactory
Reactor Level (FZ) Satisfactory
Total Steam Flow USAR Data Unavailable
Total Feedwater Flow USAR Data-UnavailableO Containment Temp- USAR Data Unavailable

'

Suppression Pool Temp USAR Data Unavailable
Containment Pressure USAR Data Unavailable
Drywell Temperature Satisfactory
Drywell Pressure satisfactory
Total RHR Flow Satisfactory
Total LPCS Flow Satisfactory
Total HP Injection Flow Satisfactory

At approximately 23 seconds into the transient, a small
reactor power spike is indicated on the graph. This
reactor power spike was unanticipated and was coincident
with the onset of flow through the Low Pressure core
Spray (LPCS) system. This anomaly was investigated and
corrected just prior to the issuance of this report. No
further corrective action is necessary.

!

O
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!

SIMULATOR CERTIFICATION TEST SUMMARY '

;

Test Name: STP 5.08, Maximum Size Reactor Coolant System Rupture
Combined With Loss of Offsite Power (Cont'd)

'
The difference in the shape of the reactor oressure
curves is due to conservatisms built into the USAR !

analysis. Licensed CPS operators have judged the
simulator performance to be coneistent with expected
plant performance for this transient.

,

Specific USAR data for wide range and fuel zone range
reactor water level is not available for this
transient. However, data is available which represents
reactor water level inside the vessel shroud for this
transient. While this data cannot be directly compared

,

to instrumentation data, the USAR data does indicate a i

decrease in reactor water level in response to this
transient which it consistent with the simulator wide
range and fuel zone response.

Certain simulate- parameters indicate zero for approx-
imately 6 seconos in the early stages of the transient.

( This is because the particular instruments monitored
by the simulator data recording program were doenergizeds

upon loss of offsite power until safety buses were
reenergized by the emergency diesel generators. This is
expected for the particular instruments monitored by
the simulator data recording program.
Once power was restored, the simulator drywell pressure
began indicating 5 psig and remained-constant-for the
duration of-the transient. This is because the part-
icular drywell pressure instrument recorded by the
simulator data recording system has an upper limit
of 5 psig in accordance with plant configuration.
CPS licensed operators have reviewed the simulator data
.for the parameters having no corresponding USAR data
and have judged simulator performance to b9 acceptable and
consistent with that expected for the trans!ent.

'O

Page 327

.-_ _ _ -



O
SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.08, '4aximum Size Reactor Coolant System Rupture
Combined With Loss of Offsite Power (Cont'd)

Graphs of simulator and USAR data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

Deficiencies Found:
None

Corrective Actions Planned (und schedule): I

None

Exceptions Taken/ Justification:

None

J
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BENCHMARK TRANSIENT 508 TEST
WIDE RANGE REACTOR WATER LEVEL
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BENCHMARK TRANSIENT 508 TEST
TOTAL STEAM FLOW
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BENCHMARK TRANSIENT 508 TEST
CONTAINMENT PRESSURE
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SIMULATOR CERTIFICATION TEST SUMMARY

!

Test Namet' STP 5.09, Maximunt Size Unisolable Main Steam Line Rupture j
i

Description: This test provides a benchmark-comparison between the.
!

simulator and plant for.a maximum-size unisolatable
main steam line rupture.

The simulator was initialized at full-power. - Data
recording began. Approximately 10 seconds 11atera malfunction was' activated which resulted-in;a ,-
steam linetrupture in the drywell.. Jio operator actions
were taken. The simulator was allowed to stabilize.:
After 5. minutes the simulatorLwas placed in freeze-
and data recording.was terminated.:

; Simulator performance was observed:during the-transient'
to ensure that-alarms,cautomatic actions,iolations of:the'-and. indications-
were appropriate for the transient.-- No.v
physical laws of nature were observed.

This-test was intended to meet the; objectives of-
ANSI /ANS-3.5-1985, Appendix B,;and footnote 3-of'the-
standard..

O
. Simulator,

Featuren-Tested: 1

Simulator data recording capability'at a resolution !

of:0.5 seconds.-

Initial Conditions:

.The simulator was operating infa' normal-fullfpower
lineup.

Final-Conditions:

The simulator was stable following a rupture of a maini
steam line.inLthe drywell.-- - '
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.09, Maximum Size Unisolable Main Steam Line Rupture
(Cont'd)

Baseline Data Source:

CPS Updated Safety Analysis Report (USAR)

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation

Reactor Power Satisfactory
Reactor Pressure (WR) Satisfactory
Reactor Level (WR) Satisfactory
Reactor Level (FZ) Satisfactory
Total Steam Flow -USAR Data Unavailable

r- Total Feedwater Flow USAR Data Unavailable( 'S Containment Temp USAR Data Unavailable =r
'

Suppression Pool Temp USAR Data Unavailable
Containment Pressure USAR Data Unavailable
Drywell Temperature Satisfactory
Drywell Pressure Sutisfactory
Total RHR Flow Satisfactory
Total LPCS Flow Satisfactory
Total HP Injection Flow Satisfactory

Specific USAR data for wide range and fuel zone-range
reactor water level is not available for this
transient. However, data is available which represents
reactor water level inside the vessel shroud for this
transient. While this data cannot be'directly compared
to instrumentation data, the USAR data does indicate 3
decrease in reactor water level in response to this
transient which is consistent with the simulator wide
range and fuel zone response.

\/
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SIMULATOR CERTIFICATION TEST SUMMARY

Test Name: STP 5.09, Maximum Size Unisolable Main Steam Line Rupture
(Cont'd)

The short duration spike indicated on the USAR dryvell
temperature curve is believed to be caused by
conservatisms built into the USAR analysis. Licens ed
CPS operators have judged the simulator. performance to
be consistent with expected plant performance for this
transient.

Simulator drywell pressure bngan indicating 5 psig and
remained constant for the duration of the transient,
as expected. This is because the particular drywell
pressure instrument recorded by the simulator data
recording system has an upper limit of 5 psig in
accordance with plant configuration.

CPS licensed operators have reviewed the simulator data
for the parameters having no. corresponding USAR data,
and have judged simulator performance to be acceptable and
consistent with that expected for the transient.

() Graphs of simulator and USAR data follow this test
summary. When all parameters are considered, the overall
simulator response to this transient is satisfactory.

Doficiencies Found:

None

Corrective Actions Planned (and schedule)-
None

Exceptions Taken/ Justification:

None
;

|
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BENCHMARK TRANSIENT 509 TEST
WIDE RANGE REACTOR WATER LEVEL
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BENCHMARK TRANSIENT 509 TEST
,
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BENCHMARK TRANSIENT 509 TEST.
TOTAL FEEDWATER FLOW
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BENCHMARK TRANSIENT 509 TEST
CONTAINMENT PRESSURE
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BENCHMARK TRANSIENT TEST
DRYWELL TEMPERATURE
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SIMULATOR CERTIFICATION TEST SUMMARY

4

STP-5.10, Simultaneous Closure of all Main SteamLTest>Hame:: -

4 Isolation Valves Combined With a Single Stuck
Open SRV

.

R

Description This test provides a benchmark-comparison between the
. simulator and plant for a simultaneous = closure of-

,

all Main Steam Isolation Valves (MSIVs3,-combined'

<

with a stuck open Safety Relief Valve (SRV). High- !

pressure Emergency Core Cooling System (ECCS) :
,

injection was also inhibited during this test. |

The simulator.was initializ>d at full power. Data
recording-began.- Approximately 10 seconds later, ;
malfunctions were activated which simultaneously-shut,

all inboard 1MSIVs, and-~ inhibited.the-automatic start
of-high pressure core spray. As Safety Relief
. Valves (SRVs) automatically lifted,'the control

,

: switch for one of the SRVs was. manually placed in
the-open position so that the.SRV would remain i

open.for,the duration-of the test. .No other operator 4
actionsowere'taken. The simulator was allowed to ej
stabilize. =After 5 minutes the simulator was placed

1-i .in-freeze and data recording was terminated.
O :
" '

Simulator performance was observed during.the transientf

to ensure that alarms, automatic actions,iolations of theand indications ';

were appropriate for the transient.. No v ;

physical laws of nature were observed. .j

This test:was intended to neet the objectives of a
ANSI /ANS-3.5-1985,1 Appendix B, and footnote L3 of the

'

standard.,

fSimulator .

Features' Tested:-<

Simulator data-recording capability at a resolution )
of 0.5 seconds.

,

i

InitialLConditionst u

The simulator was-operating in a normal ful1~ power,

,

lineup.
, ,

;

'!
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SIMULATOR CERTIFICATION TEST SUMMARY

Tcst Name: STP 5.10, Simultaneous Closure of all Main Steam
Isolation valves Combined With a Single Stuck
Open SRV (Cont'd)

Final Conditions:

The simulator was relatively stable following a
simultaneous closure of all MSIVs. One SRV remained
open discharging steam to the suppression pool.

Baseline Data Source:

Clinton Power Station RETRAN Code

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation
i Reactor Power Satisfactory

Reactor Pressure (WR) Satisfactory
Reactor Level (WR) Satisfactory
Reactor Level (FZ) RETRAN Data Unavailable
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory
Containment Temp RETRAN Data Unavailable
Suppression Pool Temp RETRAN Data Unavailable

| Containmnat Pressure RETRAN-Data Unavailable
Drywell Temperature RETRAN Data Unavailable
Drywell Pressure RETRAN Data Unavailable
Total RHR Flow RETRAN Data Unavailable
Total LPCS Flow RETRAN Data Unavailable

j Total HP Injection Flow RETRAN Data Unavailable
|

!

l-

|

|

|
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SIMUIATOR- CERTIFICATION TEST SUMMARY
, -

Test Names STP 5.10, Simultaneous- C1'as'ere of all Main Steam-4

,

Isolation valvrp Combined With a Single Stuck>
,

; lopen SRV (Cont'd)

Comparison -. (cont ' d) :-,

There are some differences between simulator add-
.

'

RETRAN feedwater : flow. -While this has:been evaluated :
as satisfactory, the simulator Feedwater ' Level Control-

- 6 / stem- is being > evaluated for possible future- improvements. .*

~

CPS licensed' operators have reviewed the simulator data
-for.the *earameters having.no corresponding RETRAN data,.,

and,have judged simulator--performance to.be acceptable and
consistant.' with that expected for- the- transient.

Graph's;of simulator and RETRAN data-follow this' test:
' summary. When all parameters are c'7sidered, the overall.
Jsimulator response-to this'transienu is satisfactory.

+

eficiencies Foundt.s

None--
- .

'

"
. -

- . ..: -

, __

Corrective Actions Planned:'(and schedule):
'None

Excepylons Taken/ Justification:
,None=:-

,

,

4

..

,..

{

.

-

Page 378
;

- - ~ . _n . _ . . . . _ , _ _ _ . . _ , , . . _ , , . ,_ . _ ; m , - _ , . . . . . ~ . - ,



l

f)''g\ o
9
to
N
N
O '

o
ci
D
N
o

I-- 9 !

LA D
W $I'- o
O .$
T- o
LO N

-|- [E
Z pG"

W % o.-

(A O oo 9 oZ - Q. o w

h %
H b 8 s8

- y' $ D FJ-

- M % N $
<C o Ui
2 9
I ~8
o -

Z- o
W 9
O $

o
.9
o
D

o
,9

D

.

o

$-I I I i i l I I I.

o o o o o o o o o o oo cn co b w in + rq N -

|
"

( (%) H3 mod
%d

Page 379
1

:



, . . -

i ) g
9
so
5
N

=O
9

'' o
sn
N

8b
v) -s
w N

Nf-- o
9O w gTv-

LO b m

8 o
os e

~ d,_ gZ n.
We a

Z
(f, O- o
Z II 9 8'o w< di * 8 ...g e

O $h}-- w
p5-

e3 $
M g/~Yv . - -

'< w _a g.
-2 0 9
I E ~g
o -

Z o
E 9
O to

b

o
.9
.o
to

o-

9
m
N

o

h
'

1 I I i l i I I I I I I I i

o o o o o o o o o o o o o o o oo o o o o,- o o o o o o o o o o
o e n N,- o 01 co b w 0 t n N r-
v- e- v- ,- ,-

. ()N DISd~

%

Page 380



. .-

,

j'

's_f a
o
Lt$
b.
N
o
9

'o
in
N
o

l-- o.
(f) ir

LLI Eh o
oO -6

r- o
LO N

r o
I-- d 9
Z 2 ~pG
LLI 3 . -o,
-

z8 88to
6 Po

@
t;

* B6 e
%

}
- o td p

9 2gFgtu
,e s y 9

f's_-) % 2"
',< o Ui

1 LU 9
1o oj o
O '-

Z. o
L.tJ .9
CD f

o.
9
o
to

,oo,
to
N-

-

o
O

i I I I I I I I I d
o o o- o o o o o o o o o
to T N N t to CD o N t to

l | I 1
I I I I

( S3HONI

Page 381

. . .
_ _ _ _ _ _ _ _ _ _



.. . . - _ _ - _ - _ _ - __ ___-_-__-_ -_ - _ __ _ _ _ __-_ _ - _ _ - _ _ _ - _ _ - _ - _ _ _ _ _ _ -_

.

, -~7,

N} 'o
9
to
N
N
o
9

-o
D
N
o

& 9
(f) in

W NH o
oO -d

r- o
tr) _J N

WH 9
Z ~pG
W r - o
- a z
to a 88Z- a .o m
<C w o m

- v& z a-
g .o o Wo-

N 9 2

(T M d gF
-% j K e 1

<C b o 15

1 9
I 8.o -

Z o
W _9
m p

o
.9
o
tn

o
.9

W'

N

o
1 I .I I I I I I I I i l I | i | I . I "- ' f

o-o o o o-oooooooooooooooo
oenN - --N nT in W b m 0) o r- N n# tn

1 I i i I I ! I I
, ., , , _,

m
-( \- S3 hoi 4.
%f

I
|

Page 382 j

-- _ _ _ _ _ - - _ - _ _ _ - _ _ _ _ _ _ _ _



- _ _ _ , _ - - - - - - .

./''%-
's

Q b b

BENCHMARK TRANSIENT 510 TEST
TOTAL STEAM FLOW
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BENCHMARK TRANSIENT 510 TEST
CONTA!NMENT PRESSURE
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I BENCHMARK TRANSIENT 510 TEST
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SIMULATOR CERTIFICATION TEST SUMMARY

Tost Name: STP 5.11, Generator Trip (LER 89-028)

Description: This test provides a benchmark comparison between tho
simulator and plant for a generator trip event
corresponding to Licenseo Event Report (LER) 89-028.

The simulator was initialized at full power. Data
recording began. Approximately 10 seconds later, '

malfunctions woro activated-which resulted in a 1

generator load reject. No operator actions were taken. '

The simulator was allowed to stabilizo. After
5 minutes the simulator was placed in freeze and data
recording etc terminated.

Simulator performance was observed during the transient
were appropriate for the transient.to ensure that alarms, automatic actions,iolations of theand indications

No v
physical laws of nature were observed.

This test was intended to moot the objectives of
ANSI /ANS-3.5-1985, Apperdix B, and footnote 3 of the
standard.

A
(_)

Simulator
Fcctures Tested:

Simulator data recording capability at a resolution
of 0.5 seconds.

Initial Conditions:

The simulato1' was operating in a normal full power
lineup.

Final Conditions:

The simulator was stable following a generator load
reject from full power.

Bcceline Data Source:

Plant Data-GE Transient Recording System (GETARS)

.
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SIMULATOR CERTIFICATION TEST SUMMARY
e

Tcat Namet STP 5.11, Generator Trip (LER 89-028)
(Cont'd)

Comparison:

The following simulator parameters were compared to the
available baseline data. The magnitude and direction of
change of all parameters were evaluated as acceptable.

Parameter Evaluation
Reactor Power Satisfactory
Total Steam Flow Satisfactory
Total Feedwater Flow Satisfactory
Reactor Pressure (WR) Satisfactory
Reactor Pressure (NR) Satisfactory
Reactor Level (WR) Satisfactory
Reactor Level (NR) Satisfactory
Generator Power GETARS Data Unavailable
Turbine Steam Flow GETARS Data Unavailable
Total Core Flow Satisfactory
Total RR Loop Flow Satisfactory

,

There are some differences between simulator and
GETARS feedwater flow. Additionally, there are small
-variations in narrow range reactor water level
indication. While these have been evaluated as
satisfactory the simulator Foodwater Level Control
System is being evaluated for possible future improve-
ments.

CPS licensed operators have reviewed the simulator data
for the parameters having no corresponding GETARS data,
and have judged simulator performance to be acceptable and
consistent with that expected for the transient.

Graphs of simulator and GETARS data follow this test
, summary. When all parameters are considered, the overall
! simulator response to this transient is satisfactory.

|
|

/''\
O

I
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SIMUIATOR CERTIFICATION TEST SUMMARY

,

Tcst Names STP 5.11, Generator Trip (LER 89-028)
(Cont'd) +

1

Deficiencien Found

None

Corrective Actions Planned (and schedulo):
None

Exceptions Taken/ Justification:

None

O

1
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BENCHMARK TRANSIENT 511 TEST
TOTAL STEAM FLOW
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BENCHMARK TRANSIENT 511 TEST
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BENCHMARK TRANSIENT 511 TEST
TOTAL CORE FLOW
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BENCHMARK TRANSIENT 511 TEST
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O
VII. COMPLIANCE REPORT

The following is a comparison between the CPS simulator program

and ANSI /ANS 3.5-1985 requirements. For each requirement iri

the Standard, the compliance report indicates whether the

simulator complies, summarizes how the requirement is

satisified or verified, and references the section(s) of this

certification report where the requirement is discussed in more

detail. If the simulator does not comply with a requirement,

an exemption request is indicated on the compliance repor.

along with a justification for the exemption.

O

O
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CLINTON POWER STATION SIMULATOR

. ANSI /ANS 3.5-1985 COMPLIANCC REPORT Pr.9e 1 of 26

SECTION 3.0 CENERAL REQUIREMENTS

The extent of simulation shall be such The simulator complies with this requirement.
th.zt the operator is required to take For related information, see certification report section II.D

the same action on the simulator to
corext an evolution as on the reference
plant using similar procedures. The extent
of simulation shall permit control of

simulated transients to a steady state
condition, provided that the sineitator

operating limits (section 4.3, Simulator

Operating Limits) are not exceeded.

SECTION 3.1 SIMULATOR CAPABILITIES

The response of the slaulator resulting from The sinutator conplies Jeith this requirement.
operator action, inproper operator action, see discussions throughout the certification report of

automatic plant controls, and inherent -these general requirements.
operating characteristics shall be

restistic to the extent that within

the timits of the performance criteria,

(Section 4, Performance Criteria) the

operator shall not observe a difference
between the response of the simulator
control room instrumentation and the
reference plant.
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CLINTON POWER STATION SIMULATOR

ANSI /ANS 3.5-1985 COMPLIANCE REPORT Page 2 of 26

SECTION 3.1.1 NORMAL PLANT EVOLUTIONS

The simutator shall be capable of The simulator complies with this requirement.
simulating continuously, and in rest for related information, see certification report section V.C.

time, ptant operations of the reference This requirement is demonstrated when conckxting att
nuttear power plant. certification tests.

See also test swraary for procedure STP 4.04

The simulator shall calculate plant system The sipulater corpties with this requirenent.
parameters corresponding to particular for related information, see certification report section V.C.
operating conditions, display these parameters This requirement is denonstrated when conducting att
on the appropriate instrunentation, and certification tests.

provide proper alarm or protective system
action, or both.

The mininnan evolutions that the simulator
shall be capable of pe,-forming, using only
operator action normat to the reference

plant are as follows:

A. Plant Startup - Cold to Not Stancby. The simulator co mties with this requirement.
The starting conditions shalt be cold for related information, see certification report section v.C.

shutdown condition 6f teeperature and This requirement is demonstrated in test procedure STP 2.01.
pressure. Removal of the reactor vessel

head is not a required condition for

simulation.

- - ,
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8. Nuclear Startup from Mot 5:ardby to The sinutator c.npties with this requirement.
Rated Power Tor related informaticri, see certification report section V.C.

This requirement is demonstrated in test procedure STP 2.02.

C. Turbine Startup and Genera' tor Synchro- The simulator co m ties with this requirement.
nization. For related information, see certification report section V.C.

This requirement is demonstratM in test procedure STP 2.03.

D. Reactor Trip followed by Recovery to The simulator empties with this requirement.

Rated Power for related information, see certification repart section V.C.

This requirement is demonstrated in test proced;re STP 2.04

E. Operations at Hot Stan@y The simulator corpties with this requirement.

For related information, see certification report section V.C.

This requirement is demonstrated in test procedure STP 2.05.

F. Load Changes The simJiator coglies with this requirement.

For related informatian, see certification report section V.C.
This requirement is demonstrated in test procedure STP 2.06.

G. Startup, Shutdown, and Power Operations The simulator co g lies with this requirement.
with less than Futt Reactor Coolant Flow For related information, see certification report section V.C.

This reqJirement is demonstrated in test procedure STP 2.07.

ft . Ptant Shutdowt freet Rated Power to Het The simulato comties with this requiresnent.
Stan&y to Cooldown to Cold Conditions For related information, see certification report section V.C.

This reo;irement is demonstrated in test procedtres STP 2.05 arv3 2.07
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I. Core perfonnance testing such as plant The simulator co mties with this reg;irement.
heat balance, determination of shutdown For related information, see certification report section V.C.
margin, and mecsurement of reactivity This regelremerit is -*norstrated in test procedsre STP 2.08.
coefficients and controt' rod worth using

permanentty instatied instrumentation

J. Operator conicted surveillance testing The sfrutator complies with this regJirement.
on safety-related equipt or systeers for related information, see certification report section V.C.

This requirement is demonstrated in test procedure STP 2.09.
,

I

l

SECTICx 3.1.2 PLANT MALFLNCTIONS

The sieutator shall be capable of sinutating The sisulator complies with this requirement.
in reat time atnowl and energency ewnts For related irrformation, see certification rer; ort sections II.C.2 and f.D.
including malfmet ms to demmstrate inherent

I plant response and . tomatic plant control
functions.

Esch type of accident analy2ed The simulator complies with this requirement.
in t5e reference plant safety analysis report For related information, see certification report section !!.C.2
that results in observable iMications on
control room instrunentation and for neiich
the simulator is determined to be approrriate
for training shall be simulated.

_ . _ _ _ ._

_ _ _ _ _ _ _ _
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&

i. . . . . .-

- Where the operator actions are a function of - The simulator complies with this requirement. k

the degree of severity of the metfunction For related information, see certification report sections II.C.2 and V.D.

(e.g., loss of condenser vacuta,'steem line ;
break, toss of coolant, degraded feed water. '

a

flow, etc.), the simulator shall have adjust-

able rate for the malfunction of such a
range to represent the plant malfunction.

The remaining events shalt consist of a The simulator conplies with this requirement,
variety of malfunctions associated with ' For related information, see certification report sections II.C.2 and V.D.

the electricat, auxiliary, engineered safety See also Table 3.
featteres systems, reactor. coolant system
and instrtmentation, and control systems.

The malfunctions listed below shalt be The simulator conplies with this requirement.

included: For related information, see certification report section V.D.

1) Loss of Cootent
,

(a) significant PWR steam generator Illinois Power takes exception to this requirement since Clinton
teaks; Power Station (CPS) is not'a Pressurized Water Reactor (PWR).

i.

' h

(b) inside and outside primary The simulator compiles with this requirement.
containment; This requirement is demonstrated in test procedures STP 3.01a through

3.01c, 3.20s and 3.20b, and 3.21-
This capability exists using the following malfuretions: 1

,

RR03, Recirculation Loop R @ture - [
MSDS, Steam Line agture in the Drywell .
MS06, steam Line R@ture in the Tumet
MS07, steam Line Rupture in the Turbine Building
FW13, Feedwater Line Rupture outside of r,ontaironent

,

_ _ __ ,.. , _w3 . .~ , , E,. _.e,, , , .,
[-
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(c) targe and smatt reactor coolant The simulator ccepties with this requirement.
breaks including demonstraticia This requirement is demonstrated in test procedures STP 3.01a and 3.016.
of saturation conc!ition; This capability exists using the foltowing malfunctions:

RR03, Recirculation loop Rteture
RP06, Recirculation Ptrp Seat Failure

(d) failure of safety and relief The simulator coeplies with this requirement.

vatves. This requirement is demonstrated in test procedure STP 3.01c.
This capability exists using malfunction:

itP13, Main Steam Relief Failure

2) Loss of Instrument Air to the extent that The simulator coepties with this requirement.
the whole system or individust headers can This requirement is demonstrated in test procedure STP 3.02.
tose pressure and affect the plant's static This capability exists using the following malfmetions:

or dynamic performance. IA01, Instrument Air System aseture
IA02, Air Coepressor Trip

3) Loss or degraded electrical power to the The simulator coepties with this requirement.
station, including loss of offsite pouer, This re<pJirement is demonstrated in test procedJres STP 3.03 through 3.08.
toss of emergency power, loss of emergency This capability exists using the fottowing eastfunctions:

generators, loss of power to the plant's ED01, 345 KV Line Cro m d Fault
electrical distribution buses, and loss of ED03, 6.9 KV Bus overcurrent Trip .
power to the individual instrtsnentation ED04, 4.16 KV Bus Overcurrent Trip
busses (AC as well as DC) that provide power EDOS, 480 V Sus overcurrent
to control f metions affecting the plant's ED06, Reserve Auxiliary Transformer Lockout
response. - ED07, Emergency Reserve Auxillary Transformer Lockout

ED09, 120 VAC Bus Overcurrent
ED10, 125 VDC Bus overcurrent
DC01, Emergency Diesel Generator Faiture to Start
DCO2, Emergency 0ieset Generator Trip

__ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ = -.-. = _ _ _ _ _ _ . _ - - ..-.____ __
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4) Loss of forced core coolant flow due to The simulator conplies with this requirerent.
sirste or su8 tiple pimp f ailure. This requirement is demonstrated in test procedures STPs 3.09 and 4.03.

This capability exists usive the following malfunctions:
RRO2, Recirculation Ptsp Trip

5) Loss of Cendenser vacuurn iretuding loss The simulator conplies with this requirement.

of concenser levet control This requirement is demonstrated in test procedure STP 3.10.
This capability exists using the following malfunctions:

MC01, Condenser Air Inteakage
FWC2, Condenser Hotwell Makeup Controtter Failure
FWO3, Condenser Notwett Dirp controller Failure

6) Loss of service water or cooling to individ- The sinutator conplies with this requirement. j

1This requirement is demonstrated in test procedsre STP 3.11 'ual conponents
This capability exists using the following entfmetions:

CWOS, Plant Service Water Ptro Trip
CWO4, Shutdown Service Water Punp Trip

7) Loss of shutdown cooling The simulator conplies with this requirement.
This requirement is demonstrated in test procedure STP 3.12
This capability exists using the following snatfunctions:

RH10, Loss of Shutdown Cooling

-

. _ - _
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8) Loss of component cooling system or cooting The simulator complies with this requirement.
to individuat components . This requirement is demonstrated in test g;rocedure STP 3.13

This capability exists using the following netftrictions:

CWO6)ComponentCoolingWaterPumpTrip.

9) Loss of normat feedwater or normal feedwater The simulator complies with this requirement.
system failure This requirement is demonstrated in test procedure STP 3.14

This espability exists using the foltowing malfunctions:

FWOS, Turbine Feedwater Puup Trip
FWO9, Turbine Feedwater Pump Controtter Falture

10) Loss of all feedwater (normat and emergency) The sisutator compties with this requirement.

This requirement is demonstrated in test procedJre STP 3.15
This capability esists using the following malfunctions:

HP01, Nigh Pressure Core Spray (NPCS) Falture to Start
MP06, Low Pressure Core Spray (LPCS) Falture to Start
RH014 ResidJet Heat Removat (RNR) Ptsup Faiture to Start
R101, Reactor Core Isolation Cooting (RCIC) Automatic Sturt r tture -a

11) Loss of protective system'channet The simulator complies with this' requirement.
This requirement is demonstrated in test proce AJre STP 3.16
This capability exists using the following matftrictien:

' RR15, Instrument Falture
This capability exists using instructor remotes PS104 through

MS107, Bypass Divisional MS4 Scram Pushbuttons.

_ . . . :_.. . - _ . .-- . - _ _ - . - _ _ _ . . - . - - - . , - - _ - -..
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12) Control rod failure, including stuck rods, The sisulator complies with this requirement.

uncotpled rods, drifting rods, rod drops, . This requirement is demonstrated in test procedure STP 3.T7
This capability exists using the following malfunctions:and mitatigned rods.

LC01, Control Rod Drif t
LCO2, Stuck Rod

-;
LC03, tinco mted Rod

!

|
13) Inabit'ty to drive control rods. The simulator comties with this requirement.

This requirement is demonstrated in test procewre STP 3.17.
See also test procedure STP 3.24.
This capability exists using the following malfunctions:

tCO2, Stuck Rod
RP03, Partial Scram rif Selected Rod Group,

'

14) Fuel cladding failure resulting in high the simulator conpliM with this requiremmt.
activity in reactor coolant er offgas This requirenent is demonstrated in test procedures STPs 3.18 ard 4.03,

and the associated high radiation alarms This capability ewists using the fctiowing ratftnction:
Cn01, Fuet Cladjirn Leak

The strutator comties with this requirement.15) Turbine Trip
This reqJirement is demonctrated it test procedure STP 3.19
This capability exists usirs Me fottowing matfunctiert:

TC01, Turbine Trip

- _ _ _ _ _ _ _ _ - mim
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i

The sinc!= tor cornplies with this requirement. |16) Generator Trip
This requirement is demonstrated in test procedure STP 3.26

'

This capability exists using the following malfunction:
EG01, cenerator Load Reject

|
t

17) Failure in automatic control systems that The simulator comties with this requirement.
Offect reactivity and core heat removal This requirement is demonstrated in test procedures STP 3.24 and 4.03.

See also test procedure STP 3.12.
This capability exists using the fottowing malfunctions:,

i

RP01, Automatic and Manual Scrara Faiture
RH10, Loss of shutdown Coating

18) Faiture of reactor coolant pressure / volume Ittinois Poier takes exception to this requirement since Clintca
Power Station (CPS) is not a Pressurized Water Reactor (PWR).control systems (PWR)

The sinmatstor co mties i.ith this requirement.
19) Reactor trip

This requirement is demonstrated in test precedures STP 3.19 and 3.24
This capability exists by using various instructor overrides.

.This capability exists using the following malfunction:
TC01, Turbine Trip

20) Main stearn line as well as main feed
The simulator co mties with this requirement.
This requirement is damonstrated in test procedures STPs 3.20s, 3.20b, 3.27, & 4.03.tine break (both inside and outside
This capability exists using the following matftnctions:containment).

FW13, Feedwater Line Ripture Outside of Contairnent
MS06, Main Steam Line Rupture in the Ttnnet
M*07, Main steam Line Rtsture in the Turbine Building ,

|MSOS, steam Line Ripture in the crywett
|

|
.

!
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_ '21) Nuclear instrumentation failure (s) The slesstator complies with this ' requirement. '- '

This requirement is demonstratad in test procedure STP 3.22 't
'This capability exists using the followig malfune.tlons:

. NM07, Intermediate Range Monitor (IRM) Chamet Upscate'
' NM11. Intermediate Range Monitor (IRM) Channel Downscate- - ,

,
1 NM12, Average' Pouer Range Monitor '(APRM) Channet Dounscate

,

~NM13,. Average, Power Range Monitor,(APRM) Channet Upscate

, . i
22) Process instrumentation, stares, and The sintulator coopties with this requirement. '

control system failures'- 'This requirement'is demonstrated in test procedures STP 3.27 and 3.23.
This capability exists using tae fottowing malfunctions:

R103,' RCIC Flow C*Jntrolter Falture
'RM01, Radiation Monitor Falture - ,,

.L

i

23) Passive malfunctions in systems, such as. 1The'sinuJtator empties with' this requirement.
engineered safety features,' emergency; This . requirement is demonstrated in test procedJre STP 3.23 - >

feedwater systems This capability exists using the following malfunctionss
i

DC01, Dieset . Generator Failure to Start
.RH01, Residust Meat Removal (RNR) Puap Faittfre to Start
RIO1, Reactor Core Isolation Cooting (RCIC) Falture to Start1-

RR03, Recirculation Loop Rupture
. RH07, Low Pressure Coolant Injection (LPCI) Injection Valve Failure

.

HP10, High Pressure Core Spray (HPCS) Injection Valve Falture
RHO 8,. Valve E12-F029. Shut

!' .MPOS, Valve E22-F031 Shut i

' HP12, Valve E21-F039 shut ~[
,

I
!

'i,

.

$
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.

24) Failure of the automatic reactor trip - The sleutator complies with this requirement.
-system - This regstrement is demonstrated in test procedures STP 3.24 and 4.03.

{. This' capability exists usine the following matfunctions: ;

RP01,' Automatic. and Merust Scram Falture
'

_ RP02, Automatic Scree Falture
,

..RP03, Partist scram of Selected R M Crois,' '{
i

. . . . . . . . 4

25) Reector Pressure Control System failure .. The sisaatator ccepties arith this regJirement. ~

including turbine bypass f ailure (BWR). This reqJirement ic demonstrated in test procedure STP 3.25.
This capability exists using the following malfunctione:

TCO2, Turbine Bypess valve failure
| TC07, loss of ERC Hydraulics (Bypass vatwes) .

.

The response of the sinutator shall be The sinulator complies with this require:nent;

} corspared to a:tual plant response or best .For related information, see certification report section it.C.2.

estisete plant response (See Section 4, !,

Performance Criteria). .

Comparing simulator response to safety The simulator camplies with this requirement.

analysis may show significant discrepancies ' For. related information, see certification report section II.C.2. -

which shalt be resolved based on ;
'

best estiswite results.
j. ,

;

| Where amticable to the motfunction, the The simulator complies with this requirement.

! simulator shall provide' to the operator: For related information, see certification report section II.C.2.

the capability of.taking action to recover
.

'

; the plant, or mitigate the consequences,
or both.+

E

4

*
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The sisulation shall be capable of continuing "The sismitator coglies with this requirement.

mtit such time that a stable, controttable, and For related information, see certification report section II.C.2. *

safe condition is attained nich'can be
centinued to cold shutdown conditiens.

- or until the simulator operating timits

, . (section 4.3, Sinnator operating Limits). i
'are reached.

,

j' SECTION 3.2 SIMAATOR ENVIRONMENT

| SECTION 3.2.1 DEGREE OF PANEL S' 4JLATION fJ

The simulator shalt contain sufficient: ' The simulator complies with this regJirement.
For related ' nformation, see certification report section 11.9.2.- operational penets to provide the cor. trots i t

. instrumentation, alarms, and other " This requirement is 'desonstrated in test procedure STP 4.01.'

man; machine interfaces to conduct the *

. normal plant evolutions of 3.1.1 (Normat.

Plant Evolutions) and respond to the .
3

matfmetions of 3.1.2 (Plant Malfunctions).

The control penets ard consoles that are ' The sieulator complies with this regsirement. !

sinutated shall be designed to duplicate the ' .for related information,1see certification report section 11.B.2.

size, shape, color, and configuration of . This requirement is demonstrated in test procedsre STP 4.01.,

'

the f metionalty simulated hardware of the
,

reference plant.

.

There may be deviations in dimensions and The simulator ceglies with this requirement.

arrangement of penets provided these For related information, see certification report section II.B.2

devistsons do not detract from training.

- i
k

i

.$

>
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SECTION 3.2.2 CONTROLS ON PANELS-

. The controls on panels and consoles that - 'The ' simulator complies with this requirement.
-sce simulated shall be designed to duplicate For related information, see certification report section 11.8.2.

the sire, shape, color, and configuration - This requirement is demonstrated in test procedure STP 4.01.
of the functionally simulated hardware of.

the reference plant.

C(.nsideration should be given to faca-front. The simulator complies with this requirement.
visuat simulation of hardusre components For related information, see certification report section II.8.2.

located on sinutated penets but not used
for training.

Att functionally simulated and visually Tt.e simulator conplies with this requirement.

' simulated hardware shall replicate that in For related information, see certification report section II.8.2.
'

the reference plant control room. There This requirement is demonstrated in test procedure STP 4.01.
may be dimensional deviation in the
configuration of conponents and instrument-
ation, provided these deviations do not

,

ispect on actions to be taken by the . ''

operstor. ~

-Plant information shall be displayed to the. The sinutator complies with this requirement.
. operator in the same form that it is For related information, see certification report section 11.8.2.

svailable in the reference plant,'i.e., This requirement is demonstrated in test procedu>e STP 4.01.
meters, recorders, CRT, etc.

Meters, recorders, switches, annunciators, Tb? simulator complies with this requirement.

controllers, plant w muter interface For related information, see certification report section 11.8.2.

hsrdware, and other congenents or displays This requirement is demonstrated in test proced>re STT 4.01.
that would function daring normat,
abnormat, and emergency evolutions shall be
' included in the simulator;

r

e
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SECTION 3.2.2 CONTROL ROOM ENVIRONMENT

Considerations shalt be given to simulating The sinutator conplies with this requirement,

as such of the control room environment as For related informaticn, see certification report section !!.8.4.

|
Is reasonable and practical, for example, This requirement is demonstrated in test procedure STP 4.01.

|
turbine noise, control rod step counter noise,

! flooring, obstructions, and tighting.

! The simulator r emplien with this requirement.Conrunication systems that a control roomI

| operator would use to conmsitcate with an For related information, see certification report section 11.8.4.

I auxiliary operator or other surport activities This requirement is demonstrated in test procedure STP 4.02.

shall be optrational to the extent that the
sipulator instructor, when performing these
remote activities, shalt be able to

conrunicate over the appropriate communication
system.

SECTION 3.3 SYSTEMS TO BE SIMULATED AND THE
DECREE OF COMPLETENESS !

SECTION 3.3.1 SYSTEMS CONTROLLED FROM THE

CONTROL ROOM

The inclusion of systems of the reference plant The simulator corpties with this requirement.

and the degree of simulatio6 shall be to the This requirement is demonstrated when conducting att

extent necessary to perform the reference plant certification tests.

evolutions described in 3.1.1 and the For related information, see certification report section 11.8.3.

matfunctions described in 3.1.2.

_ _ - -
.

.
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; It shalt be possible to perform these controll The simulator compties'with this requirement..
manipulations and observe plant response as - For|related informationi see certification report section 11.8.3.
in the reference plant.

This shall include system interactions with ~The sinutator complies with this requirement.
other systems simulated and shall provide This requirement is demonstrated d en conducting att-

,

total system integrated response. certification tests.
*

For related information, see certification report .secticn II.B.3.
.

SECTION 3.3.2 SYSTEMS CPERATION OR FUNCTIONS

CONTROLLED OUTSIDE OF THE'
f CONTROL ROOM

The systems that'are operated outside the . The . simulator complies with this requirement. .
control room or that provide some. input to .'For related information, see certification report section !!.C.3.

'the simulation modet and are necessary to..
. perfona reference plant evolutions described
'

in 3.1.1 and malfunctions described in 3.1.2
shalt be sinutated.

i

!
9

i

*
-

4

|
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The simulator trainee shall be able to inter-' The simulator coepties with this requirement.
face with the remote activity in the same for related information, see certification report section II.C.3.

mamer as in the reference plant.

SECTICm 3.4 $1MULATOR TRAINING CAPABILITIES

SECT 10N 3.4.1 INITIAL CC*0IT10NS

The simulator shall possess a minimum capability The simulator creplies with this requirement.

for 20 initiatization conditions. For related information, see certification report section II.C.1.

At the time of cw.. - ~.a of the simulator The sinutator complies with this requirement.

in the training program, a saininus of ten For related information, see certification report section II.C.1.

initialization conditions shalt be operational

and shalt incitde a variety of plant operating

conditions, fission product poison concentrations,
and various times in core tife.

SECTION 3.4.2 MALFtMCTIONS

It shall be possible to conveniently insert The simulator complies with this re<pairement.
and terminate the plant malfunctions specified For related information, see certification report section II.C.2.

in 3.1.2 This requirement is demonstrated in test procedJre STP 4.02.

The simulator shall be capable of simulating The sinnJiator conplies with this requirement.
simultaneous or sequential malfunctions, or both, For related information, see certification report section it.C.2.

if these malfmetions can be e9ected to This requirement is desonstrated in test procedJre STP 4.02.
occur by design or operational experience.

,

_

-- - -
_ _ _ _ _ _ _ . _ _ _ _ _ _ _
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The introduction of a malfunction shalt not alert The simulator ccepties with this requirement.

I the operator to the innpendire m1 Function in any For related information, see certification report section II.C.2.

manner other than would occur in the reference This requirteent is dentistrated in test procedure STP 4.02.

| plant.

Provisions shall be made for incorporating additional The simulator consties with this requirement.
metfunctions identified from onerational experience For related information, see certification repoi t section II.C.2.

and not included in 3.1.2 (Plant Malfunctions).

SECTION 3.4.3 OTHER CONTROL FEATL1tES

The simulator shall have the capability of freezing The simulator complies with this regairepent.
simulation. In addition, consideration should be For related information, see certificatioii report sect % !!.C.4.
given to incorporation of fast time, slow time, This req;irement is demcnstrated in test procedure STP 4.02.

backtrack, and snapshot.

SECTION 3.4.4 INSTRUCTOR INTERFACE

The capability shalt be provided for the instructor The simulator conplies with this requirement.
to act in the capacity of auxiliary or other For related information, see certification report section !!.C.3.

operations remote f rom the control room; for This requirement is demonstrated in test procedure $TP 4.02.

exacpte, change the operating condition of
valves, breakers, or other devices.



, . - . _ .
. __ ,., .- r __ -. .. - . . -- y

,

-

,
r - '

'

4 -

'

'

,--,

. 3 -
- - -

- , -
m- _

CLINTON POWER STATION SIMULATOR'.
~

=
_

j ANSI /ANS 3.5-1985 COMPLIANCE REPORT.' .Page 19 of 26 ~

-

SECTION 4.0 ' PERFORMANCE CRITERIA
1 .N

'SECTION 4.1 STEADY STATE OPERATION-

'

The simulator accuracles shall be related to ..The simulator complies with this requirement.
-futi power values'and interim power,tevels.for'. ' For related infonnation, see certification report section V.S.
which valid reference plant.information is
availabte. ~The parameters displayed,on the . ^

controt penets may have the instrument error-

acMed to the computed valuesi During testing,-
the accuracy of conputed values shall be|
determined for a minimum of 3 points over the
power range.

.

i ' 'A. - The sinutator instrument error shatt be no" The simulator,c<mpties with this requirement.
greater than_that'of the comparable meter,' - For related infa mation, see certification report section V.8.
transducer, and related instrument system

'
of the reference plant.

..

B. Principat mass and energy balance shatt'be The simulator complies with ,; ,,, regJirement.:

satisfied. Examples are: .. For related information,'see certification report section V.S. :]
'

.This requirement is demonstrated in test procedure STP 1.01. . i

1. Net NSSS thernet power indication to :4

I generated electrical power.

2. Reactor coolant system temperature to
steast generator pressure.

..

| 3. Feedwater flow to reactor power.
i

- 4. Mass balance of pressurizer.

I

| 5. Mass balance of Steam Cenerator.
:

b
a

,

4 L._,.. + H- .i%, * -s.pt... .#' # -.9 v - --w.+_.p g, p.+---M.,--a y m-. e-- -? . - + - - rg --- o , , - ,, y -w.- wi % ,o t ,- e
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The simulator couputed values for steady state, The simulator complies with this requirement.
full power operation with the reference plans For related information, see certification report section V.B.
control system configuration shalt be stable This requirement is demonstrated in test procedure STP 1.02. -|
ar.d not very more than +/- 2% of the initiat
values over a 60 minute period.

A. The simulator conputed values of critical The simulator complies with this requirement.
parameters shalt agree within +/- 2% of the for related information, see certification report section V.B.
reference plant parameters and shall not This requirement is demonstrated in test procedures STP 1.04 through 1.06.
detract from training. Some exanples of Reactor hot and enld leg temeratures are not applicable to CPS

critical parameters are:

1. Reactor Thermal Power

2. Reactor hot and cold leg teeperatures

3. Feedwater Flow

4. Steam Pressure

5. Generated Electrical Power

6. Recirculation flow

7. Reactor Coolant Systeve Pressure

B. The calculated values of noncritical The simulator complies with this reqJirement.
parameters pertinent to plant operation, For related information, see certification report section V.B.

'

that are included on the simulator control This requirement is demonstrated in test procedJres STP 1.04 through 1.06
room panels, shall agree within +/- 10% '

of the reference plant parameters and
shalt not detract from training.

_ _ _ _ _ - _
,

---
- - . - . - -.
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SECtION ?.2 TFAR$1ENT OPERATION

SECTION 4.2.1

Tests shall be conducted to prove the capability The simulator complies with this requireamt-
of the sieutator to perform correctly durity the For retsted information, see certification report section V.D.
timitfrug cases of those evolutions identified
in 3.1.1 and 3.1.2. )

Acceptance criteria for these tests shalt:

A. Where applicabte, ce the same as plant startup The sinutator compties with this tequir n ent.
test procedure acceptance criteria. For related irtformation, see certification repert section V.A.

8. Cequire that the observable change in the The siestator complies with this requirement.

parameters correspard in the direction to those For related information, see certification report section V.A.
capected f rcha best estimate for the simulated
trans:ent and do ret vlotate the physical
Ia.es of nature.

C. Cecysire that the stmutator shalt not fait to The sinutator comettes with this reqrstremmt.

catae an alarm or automatic action if the For related 5nformation, see certification report section V.A.
,I

reference plant wcold have canced an stans
or automatic action, and conversely, the
sisulator shatl ret cause an atorm or
automatic w: tion if the reference ptant

would ret cause an alarm or automatic action.

. . _ .

_ __
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l SECTI04 4.2.2,

i

Malfts,ction and transients ret tested in The sisustator etyeties with this rewirenmt.
,

ai.he with 4.2.1 shatt te tested and For related information, see certification report s*ction V.E.'

covered to best estimate or other information . This reessirement is demonstrated in test proced.sre STP 4.03
and shalt meet the acceptave criteria of

4.2.1 (b).

SECTION 4.3 SIMt' ' TOR OPERAf tnG LIMITS

Assinistrative cent ots or other sesns shall The tieutator etypties with this requiremmt.

be provided to alert the instructor when For relatej i#orestion, sea certification report section II.C.4

certain parameters approace values indicative This rewiremmt is tw;rwtrated in test procedJre STP 4.02

of events Leyond the irptemented sedet or

known plant behavior. Conditions to be

considered are:

A. Primary contairvumt pressure greater
than design limit

C. teactor cootent systes pressure greatec

than design timit.

C. Fuet temerature histories irdicative of
groas fuet faliure.

D. Reactor coetant systers pressure vgwr

teveerature relationship irdicative of

gross voiding.

- . _ _ . _ . -__
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SECTION 4.4 MONITORING CAPABILITY

It shalt be possibte to ettain hardcopr' The siautator cecottes with this rensirement.
transient data in the fons of either plots or For related informatisi, see certification report section It.C.4

printouta for criticai parameters during the

evolutions of 3.1.1 (tornet & tant Evolutions)
and the sietf trictions of 3.1.2 (Plant Malfunctions).

This se3nitoring capability shall provide The sinutator complies with this requirement.

On*ficient parametric and tice resolutiert For related information, see certification report SMtion II.C.4.

tt *?termine cceptience with the perfonesnee

criteria of section 4 (Performance Criteria).

|

SECTION 5 SIMULATOR CESIGN CONTROL

Sirrutators sonstructed within the guidelines of 7he sinutator conplies with this requirenent.

the standard shott be based on actuel or For ret *ted inferimetion, see certification report section III.

predicted ptant configuration and performance.
I

SECTION 5.1 $1MJLATCR DESIGN DATA

The sinutator design data forses the basis for Tne sisutator cory(ies with inis requirenent.

esisting sinutetor configuration. This data For related infonmation, see certification report section lit.A.

base may incitrJe predicted plant performance
until the reference plant bas been in

correccial operation for 15 conths. After

this period, available actuet plant configuratien
'

data shalt be incitx$ed in the sicutator
' design data.

i

i

_. _ - _ - - - _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - - - _ - - - -
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SECTION 5.2 SIFULATOR t#CATE DESIGN CATA

The siniutetor tgdate design data fornis the The sinratator compties with this regsirerient.

basis for future sinutator design changes. For related inforinatie, see certification report sections Ill.8. and IV.S.

This data base shatt include avaitable plant
data within 18 months after the reference
plant is in comercial operation or within

131aonths of the slas lator operationat date,

whichever is later. Reference plant modifi-

cctieris shot t be reviewed once per year and
the simulator update design data shall be revised

as appropriate based on engineering ard
trsining value assessnent.

SECT 104 5.3 SIMLP ATOR MCDIFICATIows

The siwulator shall be modified as required The simulator compties with this require =nent.

within 12 months fottowing the annuet For related information, see certification report section 111.8.

establishment of the simulator todate design data
referenced in 5.2 (Simulator (Jpdate Design
Data). Slautator modifications may precede e

referent.e plant modifications based en the

trotning value.

!

, . . . . _ . . _ .

_ _ _ _ _ _ _ _ . _

_ _ _ _ , _ _
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! SECTION 5.4 SIMULATOR TESTING

' SECTIon 5.4.1,$1MULATOR PERFOMhWCE TESTING -

i
I Simulator performance shel'1 be established by The sleuteter'congdies with this requirement.

preporing a simulator performance' test, cordJeting' For related information, see certification report section V.

- the tests, and coupering the simAstor's performance: j

|
with the simuteter design date within the

!

; requirements of section 4 (Perfonnance Criterie). J
4 ;
i

; Testing shalt be conducted and a report prepared for - The sisarteter complies with this requirw.

,
each of the following occasions. For related information, see certification report section V.G.

I i

! l

i j

A. Completion of initiet construction. . The sisutator complied with this rewirement.'

{' 8. If sisutator design changes result in The simulator complies with this reipsirement.

! significent simulator configuration of For- related informatien, see certification report section W.G.

performance variations. !
''

|
'When a tioited change is mode, a specific perfonnance 'The sisustator conqpties with this recysirement.

,

] test on the effected systems and i me.is . For reteted infonustion, see certification report section V.G.

shall be performed.

i
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SECTION 5.4.2 SIMULATCR OPERA 8tL1TY TESTING

A simulator test shall be conducted amually. The The simulator corpties with this requirement.

intent of this test is to: For related information, see certification report section V.G.

A. Verify overall simulator model conpleteness The simulator comties with this requireemt.

and integration. For related information, see certification report section V.G.

B. Derify simulator performance against the steady The simulator ctmplies with this requirement.

state criteria of 4.1 (Steady State operation). For related information, see certification report section V.G.

C. Verify simulator performance against the transient The simulator co mlies with this regairement.

criteria for a benchmark set of transients. For related information, see certification report sections V.G and V.F.

Footnote 2

Appendia A, kide for Documenting Simulator The simulator co mties with this requirement.

Performance, provides exa mles of acceptance The CPS certification report generatty fottows the outline prescribed

performance docwentation. in ANSI /ANS 3.5-T985, Appendia A.

Footnote 3

Appendim 8, Sieutator Operability Tests, provides The sinutator complies with this requirement.

e:iamtes of acceptable simulator operability For related informatien, see certification report section V.F.

tests. The simulator user shculd stbstitute
other applicabte steady state and transient

operability tests if these tests provide a

more representative comparison to actual or
predicted reference plant performance. A
record of the conduct of this test shalL be

maintained.

_ . _ _ . - _ . - - - -. - -_ , _ . .


