
_ . _ _ . -

PDAPS SIMULATOR PERFORMANCE TEST

n
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I. TEST REQUIREMENT'
STEADY STATE AND NORMAL OPERATIONS TESTS. ANS-3.5, A3.2(2)
Demonstrate the ability to operate the simulator in
accordance with reference plant-operating procedures.

II. TEST ABSTRACT
This Performance Test Procedure is to be used to conduct all
Simulator Performance tests that test the ability to operate
the Simulator in accordance with'PBAPS Unit 2 Operating
Procedures.

III. TEST DESCRIPTION

A. Test Conditions

1. The test conditions of the test will'be such thatf)
(_/ the prerequisites of the procedure are natisfied,

and are to be based on one of the protected
Initial Conditions.

2. Should tha prerequisites of the procedure allow a
wide variety of conditions which may result in
differing response (as indicated in the-
procedure), additional 1 test conditions'should be ;

identified, logged, and tested in the appropriate
section of the Sun. mary Shoot.

'

B. Test 7 4ferences

Ref,rences to other Simulator Performance Tests that
-

can or should be performed. in conjunction with each
Simulator Operating Procedure Test:are to be listed in
the Test References Section of the Summary _ Sheet.
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C. Effects j,

The Simulator will be capable of simulating the . ..

response of the Reference Plant to an extent that.' step-_

by step performance of operating' procedures will-be. ;
- :

-possible-withoutdeleting,skippingkm(oromittingstepounless they would have'been-under s ilar circumstances i

in the plant. The' expected. response of the parameters . !

required by the procedure to be. observed.during thei !
,

performance of.the procedure are considered to be a - ,

part of the Reference-Plant Performance-Data.-

D. Documentation !

1. Significant Parameters to be Collected

The Significant Parameters forithis,testiare those~

,

required by the. procedure to be observed during. f

, the performance of.the procedure. <'
i

,

2. 'other Required;Documentst

A controlled copyLof-the current procedure.to be:
~

tested. - - =

t

E. Terminating Conditio'nt .

,

[
This test may=be^ terminated when all?stepstin'the; -

procedure which can be performed in the control. room:
have been tested-and-documented. >

I

IV. ACCEPTANCE CRITERIA
The following Criteria are to.be used to judge the-

.
acceptability of the results--of thisitest ,

!.

f A. General Criteria; Applicable'to'all Test'si

1. The response:of theTSimulatorfresulting:from{
3

;- operator action, automatic plant-controls and
; = inherent; operating | characteristics will'be'such~

that,'within:the: accuracies ~ listed under Steady - a
I StateLand-Normal'' Operations Test: criteria,,the ''._ ;;operator,will-inot-o'.'irve;a' difference between'the?
;
~ response of;the:simu'ator.and reference: plant" ,
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control room instrumentation, and shall not
violate the physical laws of ncture.

2. The Simulator will operate in real time as
indicated by the test being completed without "

interruption of simulation. If simulation is-
interrupted because of non-real time operation,
the status message on a Simulator computer ISD/IST .

monitor will _'ead FAIL.'
;

D. Steady-State and Normal Operations Test Criteria .i

1. Significant Parameters Acceptance Criteria

The Simulator dioplayed values of all parameters
noted in the procedure.having an expected _ response !

will meet the expectations of the procedure. ;

2. The requirements in o.stion III.B., EFFECTS, Will
>

be met.

V. PROCEDURE

A. Preparation:

1. Reset the Simulator to a protected IC in which the ,

prerequisites of the procedure _being tested can
met.

,

2. Ensure that a Terminal is set _up in-ISD.

| 3. Place the Simulator in RUN and_ perform'any
additional manipulations required to meetf he |t

procedure prerequisites.
'

A
4. Obtain a copy-of the' controlled procedure from the

Simulator Controlled-Procedures and= mark it.
" Simulator _ Certification Copy".

,

B. Performance:
:

T

e
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1. Perform the operating procedure

Steps which are not applicable to the scopea.
of simulation should be marked "N/A".

b. Document the satisfactory performance of s

steps by-initia111ng the step on the
Simulator certification copy of the
procedure.

Steps which result in unsatisfactoryc.
performance should be marked in'a conspicuous
manner, without initials. (

d. On any steps requiring the observation of~

spacific parameter or. instrument response,
log the observed simulator value next to the
requirement.

2. The test may bu t9rminated when all procedural-
steps which can be performed in the control room

() at this plant condition have been completed.

3. Verify in the space provided on the Summary Sheet
that the Real Time criteria was/was not. met.

4. Assemble Test Data for Analysis,

C. If required, repeat steps V.A and V.B as necessary to
: comp 1cte the test at other-required conditions logged'

on.the Summary Sheet.

! D. 'Analy:o the test results, initiate required corrective
action and submit the completed: test for-data entry and

,

review.

(''y TP - 161-
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8 81MULRTOR PROCEDURAL' PERFORMANCE TEST!
1 8UMMARY'3HEET ;

SSPT- ;

I. Test Conditions: .

iA. 7

i
B. ;_

; ;

II. TEST REFERENCES i

|IA. Remote Functions to-be tested in' conjunction'.with this.
performance test. .

i
1. -2. -. 3.- j

,

,

4. 5. 6. j

B. Other Simulator Performance: Tests recommended for- ]
performanco with this test. .

.1. 2. ' 3.- !
_,

III. RESULTS ANALYSIS i
?

|- Date of Test Test Performer. j
A. General Criteria Applicable:to all1 Tests }

The responce'of the' Simulator resulting. i
from operator. action _... '|

5Tho Simulator met tho'real timet
acceptance criteria during this! l

Performance Test f

6

B. Steady-State and Normal! Operations;TestiCriteria -- 4

:

Significant' Parameters: Acceptance !
'

-

criterias ,. .. .. . ..

j
TheiSimulator displayed values-;of;al1J
parameters'noterl in the. procedure havingJ -I

an' expected response will meet.the
expectations of the.pr_ocedure.

-
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C. The Simulator will be capable of
simulating the response of the Reference

1

Plant to an extent that step-by step ...
.

IV. CORRECTIVE ACTION ,

,

,

For any of the Criteria analyzed in III as Unsat,A.
" submit a Simulator Discrepancy Report (SDR) in ,

accordance with TP-162. If any Unsat is recorded, |

designate the Performance Test Certification Status in
the Performance Test Database as Unsat. .|

D. List all Unsat's or the assigned Work Order Number:
:
'

1.

2.
>

C. If complete retest is required following SDR resolution,
indicate by marking the appropriate blank in the Test
completion section.

>

|

,
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V. TEST COMPLETION

A. Performance Test completed: SAT _ __Unsat

Database updated
_ Data Entry

B. Followup required for Unsat Results

1. Complete Rotest requiredt YES NO

2. All SDR's resolved, Tost Satt

~

Test Operator a .
,

Database updated
Data Entry

C. Test RevioWed:

Lead Test Operator Date

D. Test Completed:

~() Sim. Support Supv. 0ato

TP -161'
L (' SIMUIATOR OPERATING PROCEDURE 'PERFROMANCE TEST -( SUMMARY;
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O
~' SSPT-STABILITY / MASS BAL

SIMULATOR STABILITY / MASS BALANCE TEST ,

Prepared by: Bud Havens Date: 11/09/90
Simulator Test Operator

9,, "/ ,1 j.
Approved by: .N Y, ' %- /J$ Date: d2 R / , ,

/ /Lead Test , Operator- ,

t

I. TEST REQUIREMENT ,

SIMULATOR OPERABILITY STEADY STATE PERFORMANCE TEST
ANS-3.5 Sect on 4.11 Appendix B,~Section Bl.1
Verify Simulator stability at 100% rated thermal. power with
the Reference P3 ant control configuration for 60 min.

II. TEST ABSTRACT.
This test verifi3s the stability.of the Simul'ator. computed
values for sole,ced parameters at full' power.' Data is. ,

collected at periodic intervals using GINDAC and-selected
recorders, then processed to determine the' maximum variation
of each parameter from the initial value. The data
collected for this test' includes information that verifies

('')T
the mass balance among major vessels, tanks, etc. is

(_ satisfied. In addition, the data-can be used'as input-for
the 100% Heat Balance Performance Test, SSPT HEATiBAL.

~

III. TEST REFERENCES

bA. Reference Plant Data for 100% power, dated
.

.

B. Simu'arar Performance Tests.

1. SSPT GP-5, Power Operations: i

2. SSPT HEAT BAL- -!

IV. TEST DESCRIPTION

A. This' test is to be run for a one hour interval"atfl00%-
rated power from IC 14.--

B. Effects

.There are no dynamic effects expected duringLthis. test..

t

| p.; TP -.161..
_ _

L( ). SSPT-STABILITY / MASS-BAL'
|
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C. Documentation
!

1. Significant Parameters to be Collected-

a._ Reactor Power (% Flux) ;

b. Core Thermal Power
c. Total Core' Flow '

d. Recirculation Pump A Flow.
e. Recirculation Pump B Flow ,

f. Total Steam Flow
g. Total Feedwater Flow
h.- NR Reactor Vossel Water Level
1. ' NR Reactor Pressure
j. Feedwater Inlet-Temper-',ure
k. Control Rod Drive Flc
1. Control Rod Drive Tem,arature
m. Reactor Water. Cleanup System Flow

in. Reactor Water Cleanup System: Inlet
Temperature

o. Reactor Water Cleanup System Outlet
Temperature

f''g p. Main'Steamline Pressure
i ,/ q. Turbine Steam Flow ,s

r. Main Condenser Vacuum. ,

s. Main Condenser.Hotwell' Temperature
t. Main Generator Megawatts Electric
u. Main Condenser Hotwell Level
v.- Condensate Storage Tank Level
v. Torus Level

2. Data Collection-Methods:.

Significant~ Parameters'a throughzt'are'to bea.
collected usingLthe GINDAC method described- ,

in Appendix I; use suspend: level 400'and the
DRIFTH3 dataset.l

b. Significant-Parameters'uithrough:w are to be= -

collected using-the attachedLDataLForm for-
this Performance Test.

D. TerminatingLCondition, ,

'This Performance 1 Test may-_be(terminated wnenfa minimum;
~

:of one hour of dataLhas beenTeollected.

-TP - 161- - >

; g sc
'SSPT-STABILITY / MASS BAL8
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V. ACCEPTANCE CRITERIA

Significant Parameters Acceptance CriteriaA. ,

For each of the Significant parameters listed in ,

Section IV.C.1 above; the-parameter value shall.not '

vary by more than 2% of the initial value over_the
time interval of data collection.

,

!The Simulator will operate in real time as indicated by-B. the test being completed without intorruption of
simulation. If simulation is interrupted because of ,

non-real time operation, the status message on a ,!

Simulator computer ISD/IST monitor will. read FAIL. ,

VI. PROCEDURE

A. Preparation
,

1. Reset the Simulator to IC 14

(~g 2. If necessary, maneuver the simulator to match Core
Thermal Power to the-within-2% of the valuc for(_) the Reference III.A, IAW GP-5, Power, Operation

Prepare to collect data IAW. Appendix I and Section- *

3.
IV.C.2. p,j, ' g gg g

4. Check the data form attached to this procedure.for ,

the items listed-in IV.c.1.u through w.; make
additions or deletions as necessary.

B. Performance

1. While collecting data in accordance with Appendix
I and Significant Parameters, take-the simulator. ,

out of freeze.

2. . Take an-initial' set of~C.ata-on the attached data
,

form.

3 '. When the Termination Conditions are' reached-,

terminate GINDAC data collection,.and_take a final-
set of data on:the.dataform; then; place the:
simulator in freeze.

_

TP '163
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.

4. Assemble Test Data for Analysis. !

,

VII. RESULTS ANALYSIS
IDateofTest_,f,//f[j.,i Test Performer

~

[ d 1"'"
'

dlb Analysis byDate Analyzed

Process the Stability and Mass Balance-data by selecting tha' |

Stability Data Processing Option from the Cert'. Data- '

Processing submonu. Calculate and enter the'%' variation of-
the parameters collected on ' the: dataform ? for this test,= and - "

Review themark the Sat./Uncat column as appropriate. ;results of the data precessing for the romaining parameters.
for Unsat results (the data processing | program vill | assign? j

Sat /Uncat).
*

.

VIII. CORRECTIVE ACTION ,

,

A. For any of the Criteria analyzed'in.VII...as:Unsat,
submit a Simulator Discrepancy Report (SDR) in
accordance withLTP-162. If anyfUnsat.is^ recorded,. L

.

O designate the Performance Test: Certification Status in
the Simulator Performance Tes't Database' as Unsat.-- ,

B. List all Uncat's.and the assigned _-Work. Order. Number:

-Q/41.

2.

C. If a complete retest is require'd following.SDR. .

!
i

resolution, indicate by marking the appropriate 1 blank-
'

in the Test Completion-section..
,

t

li
. 4

'
1

i

J
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IX. TEST COMPLETION
,

A. Performance Test completed: SAT Unsat-
,

Databaso-updated 8/*
Data Entry ,

B. Followup equired for Unsat Results

1. Complete Retest required: . yea NO.

2. All SDR's resolved,.' Test Sat:- i
>

Test Operator Date
;

Database updated
Data Entry

.F

C. Test Reviewed:
f js i

hWh ?/, .hk / /f Y / 9/_ __

Lead Test , Operator Date
,

"

D. Test Completed:

kth 5 uv b J h A l'
Sim. S'upport[8upv. -Date

!

,

>

!

TPj 161

( .

SSPT-STABILITY / MASS BAL; i

,

l

I
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SIMULATOR STABILITY / MASS-BALANCE PERFORMANCE TEST .|
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DATA SHEET - STABILITY / MASS BAL i' ',

4

..

. .
IPERFORMANCE CRITERIA

'The criteria for acceptable performance for the following data :'
'

are listed in the Performance Test Procedure.
,

Olh[DATE:
:,

ITEM DESCRIPTION INITIAL FINAL %-VARIATION = SAT / |

NUMBER VALUE (I) VALUE (F) 100*(F-I)/I UNSAT |'

IV.C.I.u Main Condensor
Hotwell Level
Level I{ . l .lb. I D I* 5#-

(in.) ;
,

,-
_

IV.C.1.v Condensate !
'

4 4
- ,uStorage Tank- <

Level d. d b N-- ,I, O- #E --

(ft.)

IV.C.1.W Torus .

fk(f
(ft.) /k II @ v'i-

pLevel .-p
. )

4

V.B Computer Real N/A N/A. 'N/A- i

Time Verification ).

- ,

DATA TAKEN BY ? NE+ i

' g' ' A'4m
'

'

DATA ANALYZED BY _

,

'

. -

f

L {

,

$

4

: O
: .

,

5-
:
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SCPT-RT001

SIMULATOR COMPUTER REAL TrHE TIMING TEST

Prepared by: Bud. Havens- Date: 11/09/90
Simulator Test operator

Approved by: / $' Date:
'

t

Lead Test, Operator
,

I. TEST REQUIREMENT
SIMULATOR COMPUTER REAL TIME PERFORMANCE TEST
ANS-3.5 Appendix A, Section A3. (1)
Test the computer complex for verification of real. time

'simulation.

II. TEST ABSTRACT
This performance t'est will test the simulator for real time
operation by timing specific' intervals that are calculated ,

in the computer code and that have visual outputs that can '

be verified on the control panels. .Timinglis tested.
,

primarily by timing the stroke time'of various valves
selected for 1) distribution among the various:cperating

(~^ panels, 2) distribution among several simulation-models, and-
( 3) operating at different cycle rates in'the ccmputer

program. .;
Real time testing is continuously tested byLthe computer-
program itself. The simulation. environment is. checked each
computer cycle by the simulation Executive: programs to
ensure that each simulation module' completes its
calculations within the time frame before-the nexticycle is- -

called. Any module that does not complete within that' time.
is flagged by its controlling Executive program; if the same
module does not complete on the next cycle, its' controlling ;

Executive will. report.a failure to the Master Sirulation-
Task, which will suspend the simulation program. .During
Simulator testing, this condition can be determined by
observing a FAIL status on'a' Simulator computerfISD/IST
monitor. Observation of-non-failure'is documented'as a part
of all Simulator Performance Tests..

t

"

s.

,A TP 161'

( ,)- SCPT-RT001
,_ :

?

.[
'
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III. TEST REFERENCES

'

3A. The S User's Manual

fB. Simulator Performance Tests

1. SSPT-GP-5, Power Operations

2. SSPT GP-2, Normal Plant Startup

3. SMPT RRS20, Recirc Suction Break

4. STPT IPM03, Anticipated Transient Without Scram-

IV. TEST DESCRIPTION

A. This test is to be run in four segmet a representing' ,

different levels of computer activity; in each the
valve stroke and other timing intervals. listed on the
attached data sheet are measured and compared to the
computer programmed interval. .

1. Steady-State Full-Power Operation ~, IC 14 [

2. Reactor Startup, IC 2

Pull critical IAW GP-2 and. establish'a 100- .

-

(}
sec. Reactor-Period prior to timing tests i

3. Loss of Coolant Accident, IC 14 |

Insert Malfunction.RRS20 at 100%~. severity.. .

prior to-timing testa ,

I

4. Anticipated Transient-Without Scram, IC-14
'

Insert Malfunction 'IPM03 and Trip overrides-

ARI1A1 atid ARI1B prior to timing tests. i

'B. Effects
4

Each of the conditions above is-testedJseparately in
other performance tests;|it is not-intendedJto test =
them again in this test. Refer to the referenced-
Simulator Performance: Tests for details of the .

Simulator response-for each.. 1

+

h

5

. !

. /N TP 161
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C. Documentation

1. Components to be timedt

a. MO-2-12-056 RWCU LETDOWN TO CONDENSER
ISOLATION VALVES

b. MO-2140 RFP_ SUCTION VALVES ( A/ B/C) '

c. MO-2129 FW-HTR INLET ISOLATION VALVES
(A/B/C)'

d. MO-2663 COMMON LONG PATH FEEDWATER
RECIRCULATION VALVE

o. MO-2-23-019 HPCI PUMP DISCHARGE VALVE'

f. MO-2322 MAIN - STEAM SEAL / BYPASS VALVE

g. MO-2-02-079 MAIN STEAM.LINE' DRAIN VALVE

h. MO-2990 JET COMPRESSOR SUPPLY VALVE

) IA I
i

1. MO-4027 OET COMPRESSOR DISCHARGE VALVE
'

(A/B)'
j. MO-2-13-131 RCIC STEAM LINE SUPILY LVI LVE '

k. MO-2-03-022 CRD COOLING WATER' PRESSURE
L CONTROL VALVE

1. MO-10-013 RHR PUMP TORUS SUCTION-VALVE'
(A/B/C/D)

m. FIELD BREAKER RECIRC. PUMP START FIELD
TIMERL BREAKERLTIMER>

n. MO-0501 COOLING TOWER INLET VALVED
(A/B/C); -

2. For each of the= test conditions,.timetthe items
listed.above on1the attached dataiform.

-f' TP 161
( SCPT-RT001

.
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i

D. Terminating Condition )
The test may be suspended after the completion'of the j
timing for any of the conditionst-timing data must be :

completed.for all the conditions for the test to ba |

considered complete.

'
V. ACCEPTANCE CRITERIA

The following Criterla are to be used to judge the-
acceptability of the results of this test.

i

A. The measured time interval shall not exceed the
simulation code calculated interval by more than twice
the inverse of the_ module frequency plus 0.25 sec.- |

(twice the inverse' of the Simulator I/O . frequency ~20 ;

Hz- plus 0.15 sec. for operator response).- i

B. The measured interval shall not be less than the .

"

simulation code calculated-interval _by more thantwico
the inverse of~the module frequency plus.0.25.sec.
(twice the inverse ot' the Simulator I/O frequency -20
Hz- plus 0.15 sec. for operator response).

VI. PROCEDURE
i

A. Preparation *

1. For the condition listed in Section_IV.A'to be
tastod, Reset the Simulator'to.the required 11C. |

2. As necessary, insert _the Malfunctions required'in
Section IV.A for the condition to be' tested.

3. Check-the-data form' attached to this'proceduro fors i

all tha items listed in Section IV.C.1; make
'

additions or deletions as necessary. ._ Enter the ,

date and condition information onotheidata-form.-

B. Performance'

1. Take the-simulator out of freeze.
,

'

Time the componen's listed in Section IV.C.1 andt2.
document on the data form,

a.- Although, desireable,Ja' calibrated' stopwatch.
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As not necessary. One may.need to be used in ,

the case of unresolved unsat. timing tests,.

b. Timing is to be started when.the control ;

switch is placed to the position necessary to
initiate the required action, and stopped ,

when the desired-response is observed.

c. Valve stroke intervals may be timed in either
the open or close direction.

d. If an item cannot be timed because of
interlocks present because of the condition
being tested, enter N/A as the Measured' Time
for that item.

e. -Additional manipulations;may be performed to
~

complete a'timingLtestLas necessary (e.g.,
lineups for Recirculation Pump restart).

f. As each componentiis' tested,-~ enter Sat for .

measured-intervals.that are within the-
/''\ allowable band as listed'on the data sheet,

\ssl or Uncat for those outsido'the' allowable
~

band.
^

3. When testing is completed for the current.
condition, reset the-Simulator for the next test
condition unless the test'is to be suspended. If
continuing, repeat this procedure beginning'at-
step-VI.A.1 for the ne,<t test condition.

4. Assemble Test Data.for Analysis.

.
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VII. CORRECTIVE ACTION |

A. For any of the critoria analyzed in VI. as '.insat,
submit a Simulator Discrepancy Report (SDR) 1.n

accordance with TP-162. If any Unnat is recorded,
designato the Performanco Tout Certification Shatus in
the (appropriate) Performance Test Database as Unsat.

D. List the assigned Work Order 11 umber for all Unsat items
on the appropriate datashoot.

C. If completo retest is required foll'owing SDR
resolution, ine'icate by marking.the appropriato blank
in the Complet an~section.

VIII. TEST COMPLETION

A. Performance Test completed: SAT Unsat
3

Database updated-
_ hie
Data Entry.

O B. lallowup required for Unsat Results
G Hj4

1. Complete Retost required: YES NO

2. All SDR's resolved, Test Sat:

Test Operator Date

Database updated
Data Entry

C. Test Reviewed:

b'r b-r /b 9/
Lead Testidperator Date '

D '. Test Completed

k4th. kJbn .3b % $t
Sim. Support E6pv. Date

TN TP 161.
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PBAP$ $1MULATOR COMPuttR DATEt Ol 0'efb

RtAL 1.lME VALVE '''iOKE
C040!fl0NsI l 'N /b bDATA SHtti

MODUtt PROGRAMMED MEASURED Alt 0WABLE SAT./

SYSitM COMPONE41 COMPONENT D[$*. FR[QUENCY f!M( !NTERVAL f!*t INTERVAL 6AND UN$Af.

Mr $tC. SEC. (MAX /MlN) Stc. (
esseeeeeeeeeeeeeeeeeeeeeeeeeeeeen seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee j

|p|cu MO 2 12 056 L(TDOWN TO CONDENitt 2 | 20 | g| 21.25 ,

it0LAtt0N | j | 18.75 | |

........................................................................................................... . 3

. | 102.25 | r |FW MO 2140 RFP sxt10N VALyts 1 | 100 |

@B/C | | .I[ | 97.75 |J |*

..................................................................................................... ........ .

FW M0 2 9.* FW Hit INLf1 150L. 1 | 100 | ' g' | 102.2! | ( | |

A,7 VALVES | | | 9 7. t'5 ' | .f |
...... . . .............................................................................................. ,

fW "c- 2 6t,3 COMMON t0NG P ATH 1 | 60 | ,T - | 62.25 |
'

|
J

#ECIRC. VALVE | |.
-

| $T.75 | | ,

.................................................................................................... ...

16.25 .| g |HP MO 2 23 019 HPCI PUMP DitCHARGE 2 | 15 | gg|
| | | '13.75 1| |

.......................... ..................................................................................

25 |- |,gMS MO 2322 MAIN S1 LAM SEAL BYPASS 2 40

. .. .............................. 4.................................................................... ..

|# |MS MO 2-02 079 MAih litAM Llht DRAIN- 2 | 20 | 0 -- | 21.25 c
I l'

| | | 13.75 | |
,

.............. ... ................................................ .........................................

'20 ~' / |- 22.25 _- | |

|{ ' || /t'D j. 17.75 | $ |

CG M0 2M3 Jfi CCvPRE150R SUPPL.Y 1

AS
............... ......................................................................... ...................

g -| 22.25 | c |OG MO 4027 JET COMPRES$0R 1 | 20 | ^

AQ Ol5CHAAGE | |
' d

| 17.75 | 9 -|
....................... ..................................................................................... .;
RC MO 2 13 131 RClC titAM LINT' SUPPLY 2 -| 15 | }q L|: -16.25 | ~|

'

.| '| | .13.75 | |-
...................................................................,.........,...................... ........

~

RD MO 2 03 022 CR0 COOLING WATER 2 | 35 ' | }g'j# '/ j. 36.2$- | g |'
PRES $URE CONTR01. | j. | -33.75 .| |

..............................................................................'................. .............

|_ g,j{ | 32.25 ; 1.f' '. |RH M0 10 013 RHR PUMP TORUS $UCf10N ,1 | 30

A/r 4(6) | j | 27.75' | .. |
......... ........................................................,............e............... ......,......

22 | r. lE'}{||RR FLO. BRK. RECIRC, PUMP START 2 | 20,75 j.
_

19.5. | ) 'lflMER FIELD BREAKER f!Mit | .]
....................................................... .....................................................

SW M0 0501 C00LikG 10VER INLET 2' | $5 _-l: U .Q f "| $6.25- | '$ -|
A/Bd | | |- 53.75 l. |

I.............................................................................................................

NFtRFORMED BY WORK ORDERS FOR-

UNSAT RE$ULTS
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PBAPS sitULAfot Co#VfCR Daft:
|. b*IkPEAL TIME VALVE $fROKE

CATA SHEET TEM I'lDNt

M00VLE PR00 RAMMED MEA $UitD Att0WABLt SAT./
lD

SYSTEM COMPONENT COMPONENT DESC. FREVENCY 11ME thTERVAL TIME INfjRnAL $AND Uk$AT. .

Hz SEC. SEC. (NAM /M!h) $EC.

................................................................................ ... .. 4....................
5

.| 21,25 | |CU MO 212 C".6 LETDOWN TO CONDEN$ER 2 | 20 | g '
| 10.7) | .) |

ee

ISOLAfl0N | | ,

....................................................................................u....................... ,

TV MO 2140 RFP $UtfION VALVES 1 | 100 | qp' ! ' f 02.15 | [- | -
A(de | | | 97J5 | |

............... ................................. ..................................... .....................

FW MO 2129 FW HfR INLET Ital. 1 | 100 | J 102'J5 | |
I' | 97.7$ ] - |A/8/h VALVE 3 | |

. .......... .......................... ....................................................... .............

| 62.?$ | |FW MO 2663 COMMON LONC PATH 1 | 60 |
.

'g ,

RECIRC. VALVE | | | $7 T!r | .) |

.............................................................................. ,........ .....................

'16.25 | |

. ........................ .......................... ..
. j '.g .|

HP MO 2 23 019 HPCl Pup DisCHAttt 2 | 15 |

| | | 13.75 .] 5 i
.. ...............................

,

|- A1.25 | !Ms 90 2322 MAIN STEAM SEAL BYFAss 2 ] 40 |
p| -

,

| 30.75 'l ) || |' v

- .................. .......,,...............................

Ms MO 2 02 079 MAIN sitAM LlhE DGAIN 2 | 20 | | 21.2$ | |
18,75 |- || | |_

.. ......................... ... ......... ................ .... .....................

| |00 MO2WD JET CCMPRE5sce $UPPLY 1 | 20 | g .

|- 22.25
j~q |A/3 | | 4' | 17,75

i

w
,

. .................. ..................... ......,................................................. ,

j 00 MD 4027 JET CCMPRE$50R 1 | 20 | f ,'[ -| 22.25 | |

@/8 DISCHARCE | | -| 17.75 | ,3 |-
. .......................... ...............................................................,..............

.

|3 |RC N04-13 131 RCIC STEAM LjNE $UPPLY 2 | 1$ | } | 16.25
*

|- || | | 13.75

.................. ..........................................................................................
t .

i RD Mo 2 03 022 CRD COOLING WATER 2 | 35 | | $6.2$ | |-
PRES $utt t0NT40L | |

- ] 33,75~ . | - .- | .

t
... ..... ............................................................,............................. .....+.. -

RH MO-10 013 RHA PUMP TORUS Sutt!ON 1 | 30 } {.
'

| 32.25 '| g |

A/8/C$ | | .|. 27.75 | |
.............................................................................................................

g' | 22' ~| . |RR F(D. $RK. RECIRC. PUMP $1 ART 2 | 20.75 | W
A ] | @ |= 19.5 |

'

|11MER FIELD BREAKER TIMER
......................................................................................................... ...

O$||
56.25. |- |$W MO 0501 C00LIN0 TOWER INLET t' | 55 | ,.

53.75 | | :[A/Bf) | |
.............................................................................................................

MM WORK ORDERS FOR N
PERFORMED BY

UN$Al RESULTS -
i
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. _ . .- _ .- . ._ _. -, _ _ . . -

PBAPS $1MULA10R COMPUTER DATE: N h ' i
. |

REAL TIME VALVE $1ROKE e -

* MNA L
CATA $HEET CONDIT!ON:

MODULE PROGRAMMED MEASUkED Alt 0WABI,E sal./ !

EY$ TEM COMPONENT COMPONENT DESC. FREQUENCf TIME INTERVAt, TIME IW1EltVAL BAND UN$AT..

b Mt $EC. SEC. ('AAW/Mik) $EC.

.............................................................................................................
| 21.25 | |CU M0 21E 056 LETDOWN 10 CONDEN$ER 2 | 20 | . I' | 10.75 | |l$0LAT10N | |

.............................................................................................................

| 102.25 | |FW MO 214C RFP $UCTION VALVE'. 1 | ' 100-
| .gb *

A/Bh | | | 97.73 | j
,

..................................... ........................,............................... ..............
I

| 102.25 | |FW MD-2129 FW HIR INLET l$0L. 1 | 100 | -e
. s

j. 97.75 | j
AhC V A L'.'E S | | - *

....... ............... .................................................................. ..................

FW MO 2663 -COWON LONC PATH 1 ) 60 | [ 62.25 |. |y
RECIR0 VALVE | |'b' | 17.7$ | j

.............................................................................................................

HP M0 2 73 019 HPCI PUMP 0!$ CHARGE .2 | ' 15 | | 16.25 - |. |

| } | 13.75 |- |
' '

3

. .. ... .................................................................................. .................

*$ MP2322 MAIN STEAM $EAL $YPAss 2 | i.0 | g | t.1.25 | ' |

| |.*8' | 38.75 | |

. ........ . ....... ................. ................................................................ . .
.

R$ MO 2 02 079 MAIN STEAM LINE ORAIN 2 | 20- | | (1,d. 6'/-< | 21.25 | | '

| | | 1 5.75 j |
'

.... ... ........... .............................. ................................... ......... .... .

03 MO 2970 JET COMPRESSOR $UPPLY 1 20 | | !2.25 1 |,m

Cd8 i | /I / i 17.75 1 1
< ....... ...................................................................................... ..............
\'

CC MO I.027 JET C09EF550R 1 | 20 | | 22.25 |. [
Dl$ CHARGE | | / | 17.75 |. . |Ah

.......................................... .... .............................................................

|M
|~RC M0 2 13 131 RC.) STEAM LikE SUPPLY 2 | 15 - | | 16.23

| / || | | 13.75

.............................................................................................................

RD MO 2-03 022 CRD C00 LING VATER 2 | 35 | '{ | 36,25 | |

PRE $5UR$ CONTROL | | | 33.75 1. j

............................................ ...........,............................................... ....

-| 32.25- | |RH MD 10 013 RHR PUMP TORUS SVCtlCN 1 | 30 |

A[MC/D | | bp/ | 27.75 | | . ,

.......... .............................................. ...................................................

RR FLD. BRK. RECIRC. PUMP $ TART 2 | 20,75 | { 22 _ - | |-
T!MER FIELD EREAKER TIMER 'l | |- 19.5 |N |

............................................................... .........1..'.................................

|34g )j '56.25 | |$W MD-0501 C00tlNC TOWER INLET 2 | 15

hB/C |
$3,73 - | |j

.............................................................................................................

o

PERFORMID BT WORK ORDER $ FOR .'

UNSAT RESULTS

[g. *}L f $i $ NO'
.

,\

s

s

. , - , - - , - ,y,,- - .a -- ne- -p-,w-- - 4- g ew ~



. __.m. . . _ . _ . - -- - . _ ___ ._ _ _ _ _ _ _ - _ .-_- _ _ _ . _ . ._.m..y,
t

Daft ~ of/U* (W !'
PdAPS SIMULATOR COMPUttR

.jREAL il*t VALVE STROKE _

^
DATA SHIEi CONDIfl0N: -

4 6

MODULE PkOCRAMwie MEASURED ALLOWABLE SAT./ 7

SY$ttM C0wPCNEWf COMPONENT 0!$C. FREQUtkCY TIME INitRVAL TIME INTERVAL BAND UNCAf.

Mt $tc. 61C. (MAX / MIN) 5tc. ;

.......c..................................................................................................... !
89* '

CV Mo 2 12+056 LETDOWN TO CONDEN$tR 2 | 20 | g p.' | 21.25 | | |p
150LAi!0N | | | 18.75 | J | _ |

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ .,

*n2.25 - | 'f'
FW MO 2140 RFP SUCfl0N VALytt 1 | 100 | *) ~ | ~ 97. 0 | | jh'8/C | | |

'

.............................................................................................................

| .$ -||
| ~ j, .

FW MO 2129 FW Hit INLt1 150L. 1 |' 100 | o j'102.25 '
-

A/J/C VALytt | | I| 97.75
!...................................................., ......................................................
1

y--| 62.25: | j '. ;FW Mo 1663 COMMON LCNG FATH 1 | 60 | . , g

RECIRC. VAtVE | | I ,| .57.75- | .) ' | |
*

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,

HP MO 2 23+019 #CI PUMP DISCHARCE 2 | 15 | | 16.2$ | | 'f
!'

{ j | 13.75 'l | [
1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

| I

| 5 . i| :i
MS MO*2322 "Als $fEAM stAL BYPAS$ 2- | 40 [ . | 41.2$

| | | 38,75
... ..................................................... ............ , ................... ..........-. ...

MS MO 2 02 37? MAIN $ftAM LINE t*,**W
'

2 | 20 | I I' # | | _21.25' | . ,. | f4 (

| | | 18.75? . | .') ' | |

|....... .......... ., .................................................................. ......... ........

03 710 2c90 .'If COMpet$50R ssPLY 1 | to | / ,| 22.25-J - 11 g | !.g.

@B | j leb | 17.75 | .> / | jp,
............................., ...............................................,................... -.

(
.........

A$) DISCHARCE | | fI.
| 22.25. | j - !OG MD 40.'? Jtt COMPatss0R 1 | 20 [

-

: .|: 17,75 ' | h )
E

,

................................................................................................. ,...........

- |.5.j.
|

RC MO 2 13 131 aCIC sitAM Likt $UPPLY 2 | 15 | o | 16.25. !

| [ l - | . 13. 75 - . |' |
................................................... ............................................... .-.........

'

>

| 1 || !
RD MO P 03 022 CR0 t00 LINO WAftt 2 ]= 35 |. - -|' 36,25 -

- >

|PRfSSURE CONTROL | |- | 33.75
'

,

.................... m................ ......................................................................
j .

;

RH M0 10 013- RHR PUMP 10AV$ $UCfICN 1 | 30 - |; -|-<32.25. |>- = | 1'

A/B/C/D | |- ' | - 27.0 - |y-). | cj'
,

.............. .............................................................................................. ;

RR FLO. BRC. RECIRC. I' UMP $ FART 2 | 20.75- | | 22 . |' ft ' |, !

ttMER Fltt0 BREAKER TIMER -| .| .

- i 19.5 | / - |' f'
.

.......................................
- =................... ' ;

[ j 56.25
. | ; - f : || -.

$W MD-0M a COOLING TOWER INLET 2 | 55 | .
. |

!A/5/C | .| j. 53.75*

,

.............................................................................................................

Ib'PERfcRMED BY .WORX ORDER $'FOR '
' '

UNSAT RESULTS.
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.

. .. .s
.

O! NPSAPS tlMAATOR COMPuttR DAtt
REAL f!ME VALYt STROKE

DATA $Niti CCNDit!ON dd * 0 bljd q

MODULE FROGRAMMED MEAsuttD ALLOWABLE SAT./

[ SYSTEM CO* 0NtNT COMPONINT Disc. FREQUENCY 11Mt ikTERVAL flMt INitRVAL BAND ON$AT.

Ha $tc. StC.' (MAX / MIN) 5tC.
.......................................... ..................................................................

M,N |CU M0 2 12 056 LtfDOWN 10 CONDINstR 2 | 20 | 21.25 |c |p
|- 18.75 ' | .> |ISOLAfl0N -| |

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

| b.
FW MO 2140 RFP $UCfl0N VALVtt 1 | 100 | | 102,25' ~|,

b'd-
| 9 7.75

.hB/C -| j' | |' ,

....... . ...................................................................................................

FW Mo*2129 FW MTR INLit 150L. 1 .| 2 100 | [ -| _ |- e ']'102.23

A/l@ VALVis -| | g . l i- | | .97.75 | J |1
.... ....................................................................................... .................

TW M0 2663 COMMON LCNG Paid I |- 60 | -. |-62.25 | |g ,,*4 ,.

A[ CIRC. VAtyt | . | ) J.07, .| 57.75 |-J- |
. . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

C' M0 2 23 019 MPCI PvMP Disti$aRut 2 -{ 15 | 'f[ ] 16.25 j. $ |

| |j | 13 75 | l'
........................................... ........................................-.........................

MS M0 2322 MAIN sitAM stAL'stPAss _? | 40 | __ ' [ [' ] 41,25- | 3. . |
| | |-'38.75 j |

............................................................................................. .............

|. 21.2I k kMs M0 2 02 079 MAIN sitAM LINE ORAIN 2 | 20 |- *
p,

| | | 15.75 ~ l. J |
'

.......,........... ...... ....................................... ................. ........................

1 00 M0 2910 Jti COMPttss;R suPPtt 1 | 20 | | 22.25 | |-

A4 -| . } / bdl |-|17.75 | |
.................................................... .........................................,..... r .......

00 Mo.4027 Jtt COMPRESS 0R 1 | 20 | h/ - | 22.25 |. | 3

@B DitCNARct | | -| 17.75 -| |
| ....................................................... ..................................................... ,

RC MO 2 13 131 RClt $1 TAM LINE SUPPLY 2 15 | '1 25; . |~

I.............,,................................................................................... ..........
-I

RD M0 2 03 022 LRD COOLING WATER 2 | 35 | ' | 36.25- '| |. 1

3 ; < ,

PRt3500t CONfRot | | 1 -| 33.75-- |.d l. j
1 4., ......... .................... ............................. ........... .................................

| - lRH MO 10 013 RHR PUMP tcRut sectt0N 1 | 1 30 - :| .p 'l 32.25 -

| b.
11e

(A}s/C/D - (. -[ f* D j' 27.75 | i

.................................................................................................. ..........

. . . - .

ii m neto itiAuR tiMtR - i i: .i 29.5 - i .) i-
.....................................................,.......................................................

| $ - |-
'sw M0 0501 -00cu No towit iNtti- -2 | 55 - |- | 56.25-W Ig

Afs@ | | | s3.75 | L-
.............................................................................................................

UNSAT RisVLTS
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NT ! HIOLATM @T TMt USULU,

Jultitst 00mCtD: 01/05/91 -- Jatt cellnticolttmalls.
brautus vM with n 5 are iistd *H rctiittely every H in.

| it fractiu ef c uttel ro:: iMitattt
. . n se w iu s ale. -- -- -

1

'k. a *

..t- t .1 1. 8 *- L -

4 6 4 . ti g . 6 . E $ 9 .

- L!0lM - E!5 LiS5H. !Hid !H5d A!!!'9LA3!!O A?H13 J.in!4 0.Sil!! 1.90L
I' . M !M 5 LIM 0.H58 5HL7 5HL1 0820H LUS? L3H09 0.11H! 0J1156 0903

.

O.iOH1 9hM1 0.86565 574Li 5ti(J L' toll 0.ll!H 0.19614 0.f D19 0.9H55 faul'

.

La0091 EMS 0.EHC3 . Stud J14L( LULLUCLEHCis 0.tMAL LS!!5L 13418
MM E l?! 0.H5?! $14LE 514L t 082M9 0.81H3 0.3H21 ( 15 Od?H3 L9t!!
080H! g ;ti o,g5H 5;49 5NL3 0 M0H 0.81H4 L3H24 L L. . . 0.971 9 f.titt

. 0 JMli .Ein M!5t!- .5HLS Shl518UH ,.0.B1HL LMCl! AIDS.4SH51 1.H L
titlH 99.U! OaH3 M14 3 574LS 0.8Hf f L 81011 0.3H01 ( J23H 0.111!! Tdd3,

0.Hl!! E 179 LH54 511L3 676 .9 0.81M 7 0.81H1 0.3 Hit 0.?!H5 LH152 f.903
0. 0 11 H.;t5 0.H5t! THL1 IH6.3 J.110!L aA10CL AHUL 0.713WLif151-_1903

' 10l M EH2 0.UH9 M U .1 !t401 0.MM6 0 M0H L3H!i LMH4 O MH 51 L903''

,

sU' elm r.H$t M H ,1 umt L8HM E82011 L3HH 0.tH13 0.9tH1 L903
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PDAPS SIMULATOR HEAT BALANCE PERFORMANCE TEST

b
'' SSPT-HEAT BAL-

SIMULATOR HEAT BALANCE TEST

Prepared by: Bud Havens _ Date: 11/09/90-
Simulator Test Operator

/ 1 Date:- t/ 3 [4Approved by: /
Lead Test Operator

p

I. TEST REQUIREMENT
SIMULATOR OPERABILITY-STEADY, STATE PERFORMANCE. TEST-'
ANS-3.5 Section 4.1; Appendix B, Section Bl.1-
Record =the appropriate data at those power levels =for.which-
heat balance data is-normally available, or at approximately
25%, 75%, and 100% rated. thermal' power.

II. TEST ABSTRACT
This test verifies that the' Simulator computed values of
critical and. noncritical. steady state parameters 6used. for
heat balance calculation. match the. Reference Plantidata for
those parameters within 2% and :10% _respectively= , The data
for these parameters.is collectediat'three points _over the

/''s power range for which Reference-Plant. steady state data 1 1s-
(_) available using GINDAC, then. processed to determine the.

maximum deviation of each parameter from'the Reference' Plant
value. The three power _ levels are achieved.by maneuvering
to-the highest, then using. plant procedures to maneuverito
cach of the lower three.in a continuous: manner.

III. TEST REFERENCES

A. Reference Plant Data for approximately:

1. 100% power,-dated llfb/IE '

.

75% power, dated _I/!I N2. .

3 % power, dated Nbb
.__

.B. Simulator' Performance Tests

1. SSPT GP-5, Power Dperations
,

2.. SSPT GP-3,. Normal Plant-Shutdown--

3. SSPT STABILITY / MASS BAL

p - TP - 161
SSPT-HEAT BAL3 y

4
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IV. TEST DESCRIPTION

A. This testsis.to be'run by maneuvering the Simulator
continuously _from:

i. Any of.the three approximateipower:levelsflistedNOTE:
below?may1have substituted a powerulevel for which . '

reference; plant _dataLis available-as longLas the"three
points are separated by'atfleastE20%fpower.

1. .IC;14,' adjusted to_matcl(reference plant 1 core
thermal power ' data _for -approximately _100%-o; power ;

_

o

to

2. a rower _ level to. match referenceLplant_-core- 4
thermal power-data for-approximately 75% power;:tc--

3. a powerclevel_to' match reference plant' core-
thermal power-data'for approximately 25%Epower.-

.

B. Effects -

O
() There are_n'o. dynamic effects expectedLduring'this test:

1that are not'coveredEingthe_. testing offother_-Simulator
_

' Performance-tests <

C. Documentation " '

1. Significant Parameters tot-beTCollected.-(those-
parameters 1followed by an.* are-Ecritical"

,

p parameters):

:a. Reactor Power (%: Flux) *
b. Cole Thermal Power *'
c. ? Tot al Core Flow' * .

..
t

d. Recirculation' Pump A Flow;*(
'

e. Recircula'..on Pump;B-Flow? f*-

f. ' Tota.. Steam Flow *~
g. Total Feedwater-Flow''*'
h. NR= Reactor:VesselrWater Level 1* i

1. - NR Reactor' Pressure-*
j. Feedwater1 Inlet' Temperature 1,

I k. Control Rod' Drive. Flow >
b 1. Control Rod DriveHTemperature-
L -m. Reactor Water.CleanuptSystem Flow. 1

l'
; e .- TP-- 161; .,

'(,, SSPT-HEAT BAL

)
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n. Reactor Water. Cleanup _ System-Inlet: '
Temperature

o.- Reactor Water Cleanup System Outlet
Temperature .

p. Main Steamline Pressurc *
' '

q. Turbine Steam Flow.
r. Main Condenser Vacuum. *

s. ' Main-Condenser Hotwell: Temperature ,

t. Main-Generator Megawatts Electric *

2. . Data-Collection Methods:

The:Significant Parameters are'to.be collected-

using1the GINDAC method _ described in Appendix 1I;
use the DRIFTHB dataset.

D. Terminating Condition

This' Performance Test may be terminated ~when a dataihas
~

been. collected at each of the power levels.1isted>1n
Section IV.A above.-

\- V. ACCEPTANCE CRITERIA 1

A. Significant Parameters' Acceptance Crite'ria

-For each of the Significant parameters?lishedLin
Section IV.C l.above; the parameter.valuelshall agree ;

with the reference plant data'value'within i2% for
'

critical' parameters,.and within !10%1forfnoncritical
parameters.

-B. The Simulator will operate-in realitimejas? indicated 1by-
the test being completed.without= interruption-~of
. s i- .ation. IfLsimulation isEinterrupted because of
non-real time operation,i the = status: message on-_ a =
Simulator computer.ISD/ISTfmonitor will read = FAIL.f 1

1

VI. PROCEDURE

A. Preparation

1. Reset:the Simulator;to IC 14

~

2L. If necessary, maneuver thetsimulator.to match' Core:

_ (.h ' TP - 161
jq SSPT-HEAT BAL

,
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. . . . . . . .. - . . ,-.

.,

t

'

: TP -- 161 <

(7: SIMULATOR COMPUTER
'y) - HEAT BALANCE PERF0PJWICE

~ TEST
Page=.4 of 6.

Thermal Power to the,within 2%-of the-value for.
the Reference. Plant. Data for.100% power (III.A.:1)',

,

IAW;GP-5, Power Operation.

3. Prepare.to. collect' data IAU Appendix;I+and'section
IV . C . 2.. '

B. Performance
4

NOTE: Each data: collection interval .need only' be a !few4

seconds in' length; avoid collection' times in'excessfof---

one minute. Be suro-to name the-datasets collectedt a t' -
each power. level withna unique filename, and enterethe-
(name in the space provide below',

,

'l. With the Simulator out.of Freese,.take.an sen of
~

- data for the initial power level. Tersinate data-
| collection within'one minute.

-Data. filename:- M H M SA'

2. Maneuver the' Simulator IAW GP-5.and,or-GP-3-to-the
V next lower. power level as listed Seccion|III.A.

'

3. Take a set of data for the. interim pc9er-: level'
~

,

Data filename:- UM Nl N
.

4 ~. Maneuver the Simul'atortIAW.GP-5 and~cr GP-3 to the:
.,

next lowest power' level as listed Section/III~A'.-
.

4 5. Take a set of: data for the lowest power-level;

NNData filename:

'
t 6'. When datacfor-all;three power: 1cvels;is completed,:

place the simulator in Freeze.~ .

'7. Verify in'the space'provided in Section IX'that
the-Real. Time. Criteria'was/was:not met.

'

8 '. Assemble Test Data.for, Analysis.'
.

,

2

.

Ify TP~- 161-

(j . SSPT-HEAT BAL
, -

\
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VII. RESULTS ANALYSIS
,o

Date of Test ''l / ' ;IO Test Performer d:-

/

Date Analy::od / //U/ // Analysis:by 8' NO*'
Process the Stability and Mass Balance data by selecting the
Heat Bal Data processing Option from the Cert. Data
Processing submenu.- Review the results of.the data I

processing for Unsat results (the data processing program '

will assign Sat /Unsat).

tance criteria during:
TheSimulatormettherealtimeaccep/ '

NO
this Performance' Test

YES V
,

VIII. CORRECTIVE ACTION

A. For any of the Criteria analyzed in VII. as Unsat,
submit a Simulator Discrepancy Report (SDR) in
accordance with TP-162. 'If any Uncat is recorded, ;.

/~'N designate the Performance Test Certificacion Status Jn

V the Simulator Performance Test Database as Unsat. .'

B. List all Unsat's and the assigned Work Order Number: ;vo 410%I '9
-

-

p

1. /CQ l , ?) {~ $f,[fW,$4'lu'h <,hw {|t$,Y ,W I '
I

2. m - nu~.h $wca 4 M'r>@G **",'
t

C. If a complete retest is required following SDR-
_

resolution, indicate by marking thet appropriate blank
in the Test Completion section.

,..w TP - 161
/ ) SSPT-HEAT BAL
~-

._ . _ _ _
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IX._ TEST COMPLETION

*!. )
A.,-Performance Test completed: SAT. Unsat

Database updated [b
Data-Entry

B. Followup required for.Unsat Results

.l. Complete Retest required:- YES NO_-

2. All SDR's_ resolved, Test Sat:

Test Operator Date - )
Database updated I

| Data Entry
|

C. Test Reviewed:

,e
. Lead Test-Operator Date

D. Test Completed:

Sim4 Support Supv. Date. J

1-

.

= (] TP - 161
-( g 'SSPT-HEAT-BAL.
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PEACH BOTTOM ATOMIC POWER STATION
,

. UNIT 2 SIMULATOR MASS AND ENEl?GY BALANCE TEST RESULTS .
i'

'
t

MAS $ AND ENERGY BALANCE. TEST CONDUCTEDt. 01/05/91

PCWER LEVEL: 100 %

['
. 1

' i
PARAMETER JIMutATOR ' REFERENCE DEVIATION -CRITICAL 1. SAT /-

VALUES VALUES % 'PARAMETFR UNSAT --;. '1
1

f
,

APRM 100.1538 % 100 % 0.15%- Y. =$j
"

CTP 1292.613 MWth '3288 MWth 0.14%= Y S

I CORE FL 1,0E+08 #/H'r 1.1E+08 #/Hr -1.06% Y S

Mi AR A FL 5744.711 #/Sec 4930.555 #/see: 16.51%. Y-

RR B FL 5746.4 #/sec 4930.555 #/See 16.55 - Y M
5.171isF 13134757 #/Hr. 13570000 #/Hr. 3.21%' Y

TFWF 13120574 #/He .13230000 #/Hr 0. 83'; ' Y -5
|
j NR LVL 23.77C23 a 23.8 .a - 0.13*. Y 'S

hR PR 994.7634 psig 994'psig 0.08 '. Y ~ .SJ

' FW TEMP 369.1809 deg F 371 deg .8 . 0. 49*. N 15
'

CAD FL 7.943158 #/See 8.333333 N/sec 4 . 6 8 *, N $s

CRD TEM.2 99.78564 des F 101 deg F 1.20% N ^$

} CV FL 34.72217 #/Sec 36.66666 #/See 5 .3 C". N SL
'

CU IN T 528.6117 des F 520 deg 7 1.66% - N -S-

T
JUCUTi 305.53 des F 335 deg F L2.74% . N. S'

Q Mit PR 941.6983 psig' 948 psig 0.66% Y LS

TUR SF 13113167 #/Hr .N/A h/Hr ERR- .N ERR

MC VAC 25.31851 "Hav 28.6'"NgV. 0.93% Y 'S:

MC TEMP 97.89870 deg F 102 deg F. 4.02%= N 5

WE 1075.229 MWe 1095.5 MWe 1.85% Y $
,

t

:?
. ,

li

- -c
,

-_

c
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,

y

i
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PEACH BOTTC:1 ATOMIC ' OWER STAil0N -P

UNIT 2 $!MULATOR MASS AND ENERGY BALANCE TEST RESULTS

-[[^\- MASS AND ENERGY BALANCE TEST CONDUCTED: 01/05/91
[* . POWER' LEVEL: 75 %

'

PARAMETER SIMtLATOR REFERENCE DEVIATION CRITICAL = SAT /
VALUES VALUES X PARAMETER UNSAT

APRM 74.78744 * 73 % - 0.28% .Y.. 3

CTP 2464.823 MWth 2469.75 MWth 0.20% Y S

CORE FL. 65951618 W/He 65800000 #/Nr- 0.23% Y

RR A FL 3656.590 #/Sec 2897.222 #/Sec 26.21% . -YI -t

.k.RR 8 FL 3665.777 #/Sec _2897.222 #/Sec 26.53%-' Y

TSF 9092792. #/Hr 10610000 #/Hr 14.30% Y- V

h_TFWF 9073730. 8/Hr 11080000 #/Hr 18.11X Y

hR tvt 23.86756 a- 23.8 a 0.28% Y S
- i

NR PR 995.6911 psig 996 psig 0.03%. Y S
i

FW TEMP 336.3689 deg F 352 deg F 4.44% N L'
CRD FL 8.090277 #/Sec 8.055555 #/Sec 0.43%. N- S=

CR0 TEMP 88.84081-deg:-F 91 deg F 2.37% N. $

CU FL 34.72218 W/Sec 34,16666 #/Sec- 1.63% .N- S

CU IN T 523.2 des F $20 dog r- 0.62% -N 3

CU CUT T 391.75 des F 385 deg F .1. 75 % N: 3

MSL PR 967.87.psig 972 psig -- _0.42% - ,Y 5
ffER $! 9066625. #/Hr N/A #/Mr ERR N ERR

MC VAC 29.10947 "HgY 29 abov 0.38% Y -S
.C TEMP 85.20413 deg F .92 deg F 7.39% .N Sb[NE 751.4481 MWe 740. Mwe 1.55% Y S

,

l
.._

' |
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IPEACH BOTTCH ATOMIC POWER STATION

UNIT 2 SIMULATok MASS AND ENERGY BALANCE TEST RESULTS

MASS AND ENERGY BALANCE TEST CONDUCTED: 01/05/91

POWER LEVEL: 55 %

i

i

PARANETER SIMULATOR 'REFERENcf DEVlATION CRITICAL _ SAT /-

VALUES VALUES- '%- PARAMETER' UNSAT

APRM 56.05347 % 55 % 1.92% Y .S-

CTP 1880.13 MWth 1853 MWth= 1.46% Y

CORE FL 54352533 #/Hr 54500000 #/Hr 0.27% Y
.

RR A FL 2751.488 #/Sec 2138.888 8/Sec 28.64% Y

RR B FL 2746.866 #/Sec 2138.888 #/Sec 27. 42% 1- l
isF 7029520 #/Mr 7270000 #/Hr 3.31% Y

'

ffWF 7009102. #/Hr - 7050000 #/nr 0.58% Y- S

NR LVL 23.37093 " 23.2 " 0. 74% ' Y- S

WR PR 995.6626 psig 997 9 9 0.13% Y 's
FW TEMP 304.4456 des F 326 deg F 6.61%. N S

CR0 FL 8.323072 #/Sec 8.333333 #/ Soc 0'12% -N $.

h'CRD TEMP 96.929 deg F 111 deg F 12.68%'' N -. "

CU FL 34.72261 #/Sec 3A 44444 #/Sec 0.81% - N- S-

b) IN i 521.85 deg F 513 deg F 1.73%. N $
,

bOUTT 393.27 deg F 380 deg F 3.49% 'N :S
.

MSL PR 977.71 psig. 973 psig. 0,'48% - .Y .. S
*

TUR SF 6999511 #/Mr N/A */Hr. . ERR N ERR

MC VAC 28.527P7 "Hav- 28.3 "Hgv 0.81% .Y 'S

._ hMC TEMP- 95.87416 deg F 115 deg F 16.63% N
*

MWE 559.7058 MWe. 568.4 MWe'. 1.53% Y S

'
.

i'
i.

.

,
-

f

a

f

:
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Prepared by:-B.EH vens Date: 12-27-90-

I_ Simulator. Test Operatort

W' Approved by:- bI -Date:-.

LLeadTyt' Operator; / r/

I. TEST REQUIREMENT
MALFUNCTION = TESTS.LANS-3.5,fA3.4- 'Test and document simulator. response to'each generic

_

Malfunction utilizing: a procedurer that ' predicts fsimulatorf
.

response based-on analytical or best estimateLdata. 4

II. TEST ABSTRACT
This Performance Test Procedure-is:t'o berused to con' duct all,
SimulatoriPerformanceLtestsLthatctestLgeneric Malfunctions
-for which Reference Plant-Data'is;not1available.:

III. TEST DESCRIPTION -

A. Test Conditions- +

/" 1. The;testcconditionsioffeachlthe test'will be those
k for which-response isfdescribedLinttheJMalfunction ,-

, Cause and-' Effects.- lIfiresponse; descriptionsL
' encompass moreithan'one: initial: condition ~, tall

listed will:be tested'.
.

If experience indicates thatl additionalc2.
conditions,cgeneric components,Jor?severitics.

.

should'be tested', each requirement willibeilisted r

in the Test conditions'and7willnbeLtested.
!

'

B. Test References,
.

.

.
_

.

' References,tolotherLSimulatortPerformanceiTest1that can-
or should be performed"in conjunctiontwithLeach-

~

Malfunction test are to be'listedLinithe' Test--
~

I References Section>of the SummaryL Sheet'.'

C. EffectsL
,The Simulator response (toicach. generic' Malfunction-
' Tested under this procedure 1will matchitheiresponse-
expected in the Effsics.section of the Cause ands-

-Effects for theLMalfunction.1
'i

.

TP 161

O SIMULATOR MALFUNCTION PERFORMANCE TEST q.
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'
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|- Page_2 of 5-'
'

;.c

1. _Significant' Parameters to'be'-Collected- ,
-

.,

Each Malfunction' Performance' Test that'resultsfin 'a change in_anyfof:the parameters listed in.any;or:- .

the.first14-dataJsetsiin Appendix IJis'to!have
data collected by the GINDACjmethodiof_ Appendix 3 I; .J
using;antappropriate1 data set. Those parameters
changing and addressed in-~the1MalfunctionLCause :
- and EffectsJare tocbellisted_on._the Summary Sheet- ,

aslSignificant Parameters. .

_

. _ ,..

0-other required'datajcollection11n accordance With
AppendixcI is.to be enteredion:the Summary Sheet. )

it

'2 . Other RequiredrDocuments:- . . .}
A copy of1tho'.currentJMalfunctionECaus'e'and- '

Effects for,the? Malfunction being tested.' y
.

'D. Terminating Condition:f
_ .

.
_ ,'

simulator,responsecto a. Malfunction must be[ capable ofi
being carried out'until:: 1) -_.a .: stable', L controllable ;-

.

safe plant:conditionHis" achieved'which(can,be continued- q
in accordanceiwith plant operating procedurest'or'2)La.n

(] simulator operating limitation is; reached.

IV. ACCEPTANCE:. CRITERIA 5
.

.
g.

tThe-following Criteria are to.be;used:toijudge"thei '

acceptability ofLthe results'of this test:.

A. General Criteria |ApplicableLto alliTests" ,

1. .The: response.of_the Simulator resulting.fromi i

operator action,xautomatic p1 ant"' controls and
inherent' operating characteristicsLwill:beisuch

.

.

'that,.within the accuracies'listedFunder: Steady-
State and Normal _ Operations; Test Criteria. 3

( AppendixJ D) , - the : operator 1will! 'not ' observe . a __ .

/ difference between the response of thej sitnillator'"
4

and reference plant;controltroom, instrumentation, x
,'

and shallenot' violate thecphysicalf1aws-'ofrnature.;
'

'

d
-

q
! .$,

h
|

|-

. -;
D- TP --161- 2

SIMULATOR MALFUNCTION PERFORMANCE. TEST' . j
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2. Significant Parameters Acceptance _ Criteria
The parameters _ listed as Significant Parameters -

for each Malfunction Performance Test;(III.C.1
above), will match the expected response as.given
in-the Effects section of the Cause and Effects
Sheet.

3. The-Simulator will operate in real time as
indicated by the test being completed without.
interruption of simulation. If simulation is

~

interrupted because of non-real time operation,
the status message cn a Simulator computer ISD/IST
monitor will read FAIL.

B. Malfunction Performance Test Acceptance Criteria

1. For those Malfunctions resulting in a transient
similar to reference plant startup tests and or
restart power tests, acceptance criteria will be
the same as reference plant acceptance criteria.

[~') 2. For those Malfunction Tests resulting in a-
\/ transient, observed changes in' parameters are in a

direction and magnitude predicted by' analytical,
best estimate or similar plant data for the
transient.

3. Transient operation can be carried on until 1) a
stable, controllable, safe plant conditionfis
achieved which can be continued in accordance with'
plant operating procedures, or 2) a simulator
operating limitation is reached.

V. PROCEDURE

A. Preparation:

1. Reset the Simulator to a protected IC to which the
response in the Cause and Effects for the
Malfunction being tested were written.

2. Ensure that'a Terminal'is set up in ISD.~

TP - 161(~],

() SIMULATOR MALFUNCTION PERFORMANCE TEST
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3. Ploce the Simulator in RUN and perform any
additional manipulations required to meet the,

!

Cause and Effects conditions.

4. Obtain a copy of the current Cause-and Effects
sheet and. mark it " Simulator Certification copy".

5. Prepare to-collect data for Significant Parameters
as specified in III.C, Documentation..

6. Insert the Malfunction.- For data collection using
GINDAC, first place the Simulator in Freeze, then
enter the Malfunction with a 30 sec. time delay to
allow collecting initial steady-stato data.

B. Performance:

1. Take the simulator out of freeze.

2. List any allowed operator / test manipulations
during the test.. Malfunction Performance Tests

[~\-)-
that result in.a transient are normally run with

; no operator action until1the-terminating'

conditions are reached.

3. Observe the Simulator response-to verify the
occurrences listed in Effects.

| a.. Document satisfactory response.by initialling
each required response in the margin of the'

L Simulator. Certification copy of the Cause and-
Effects sheet.

,

b. Document unsatisfactory response by
underlining the response description-and
providing a brief description of the actual

I,

response on the Simulator Certification copy
of the Cause and Effects sheet.

4. When the Termination Conditions are reached, place
the simulator.in freeze.

.

!
!

t

,e- TP - 161
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5. Complete: anditerminatie : Dak Coll a ation? ini
-accordance with-AppendixiI and-Significant_-
Parameters.

'6. If otherjSimulator'! Performance' Tests are to-bv )j
: performed-fromithe-conditioi.s-that exist ~~.at in. m -

iLtime, - take1 thel simulator gaut; of- freeze as - -

necessary to;performathose tests.-

. 7 .- . Verify :in the space provided o..I the Summary; Sheet ( 0_

-that the1Real'TimeuCriteria was/was_not' met;--- !I-

-J

8 .' Assemble. Test Dataifor Analysis..- I
'

C. If required, repe_at steps -V. A and _V.B: as necessary ._to ;1

complete the'. test:at:-other required conditionsflogged: >

on the Summary Sheet.- *

D. . Analyze-the' test results,linitiateErequiredIcorrective
' action and submit theicompleted test-for)dataSentryLand:-

. y
-review. a

( -

.,

k

- ..

4

d
'

H< _
#

i

i

_

..

-1

[ ._

!
;
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PBAPS WIMULATok MALFUNCTION PERFORMANCE, TEST
'

EUMMARY SMEET

SMPT-
.

I. TEST CONDITIONS:

' A.

P,
_

II. TEST REFERENCES
Other Simulator Perfo$ ,nce Tests-recommended for
performance with this tout.-

1. 2. 3.

III. DOCUMENTATI0h

A. Significant Parameters requiring data collection ares-

1. 2. 3. '

'
4. 5. 6.

7. 8. L9.

10. 11. - 12 ._

, B. Other Required Documentations. i

1. '

s

2. -i
i

IV. RESULTS ANALYSIS
.

.

,

Date of Test Test-Performer ;

A. General. Criteria' Applicable'to:all. Tests:

/ 1. The response of the Simulator-
resulting.from't:)perator action .../-

TP -161
: SIMULATOR MALFUNCTION: PERFORMANCE TEST'

CUMF ARY . 1
'

-i

!

y
.. ~~- _n-C....
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2. The Simulator met.the real time.
acceptance criteria during this- .

Performance Test
i

3. Significant Parameters Acceptance i'

i criteria |
)The'Significant Parameters,11sted-

above1 match the' response in the 1
>Cause and Effects Sheet.

B. Malfunction Performance-Test Accepthnce Criteria- -
'

1. Forz those Malfunctions'resulting in- ;
I a transient similar to reference

plant startup; tests ..., ,

2. For those Malfunction Tests i __ ,

resulting11n a-transient, observed .

changes in parameters are ...
,

3. Transient operation:can be carriod- _

on until the termination conditions: :
are. achieved.

[),

V. CORRECPTVE ACTION

A. For any offthe Criteria' analyzed in IV=asiUnsat, submit'o

a Simulator Discrepancy ReportL(SDR) tin accordance with; a
TP-162. .If any Unsat'is: recorded,: designate the.- i
Performance Tes't Certification.Btatus'inithe d

Performance' Test Database as'Unsat.
.

B. List all Unsat's or.the assignedDWork Order Numbert

.1. -

2.
-

. . .

-

C. If complete-retest:is~ required ~foll'owingJSDR
resolution, indicate by marking;the' appropriate blank' -

in the' Test Completion.section. !

.

.TP - 1611
SIMULATOR MALFUNCTION PERFORMANCE TEST.

'

O '

SUMMARYJ,

i

_ , _ . .[, - . _ _ , . . . - - , _ , _a,_..., . . , , , , , , , , , , , , , , , _ _ _ _ , _ , ,
j _,_
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VI. TEST COMPLETION

A. Performance Test completed: SAT Unnat

Database updated
Data Entry.

B. Followup required for Unsat Results

1. Complete Retest required * YES NO

2. All SDR's resolved, Test Sat:

Test Operator Date

Database updated
Data Entry

C. Test Reviewed:

Lord Test Operator Date

D. Test Completed:
.

Sim. Support Supv. Date

i

|
i

l

i

,

|
1

| TP 161.
Ms SIMULATOR MALFUNCTION PERFORMANCE TEST
\ I SUMMARY

- .- - - . --. - . -
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O.

STPT-SCRAM .;

I

MANUAL SCRAM

.

Prepared by: Bud Havens Date: '12/26/90
' Simulator Test Operator-

.

,

/I E /d - DateApproved by: f, -

'Lead Ten.t'dperator / i
,

.-

I. TEST REQUIREMENT _

jSIMULATOR OPTRABILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix B, Section-Bl.2 .

i

Run thic transient test from an initial condition of
~ '

;

approximately 100% pcVer, steady-stato xenon and decay heat-
with no operator followup action.

^

II. TEST ABSTRACT _
This performance test will test simulator response,to a
reactor scram caused by insertion of a manual scram by.the ,

operator. The result will be the veenergization c"-the-CRD:
HCU scram pilot valves for.all 185 control'. rod drives,oand-

.'
-

the rapid insertion of tho drives into the core. The

O! scram action, and APRM power will rapidly decrease. Vessel
reactor core fission reaction will be chutdovn from this-

level will shrink from the void collapse in.the core,
causing the feedwater control systemLto-attempt'to increase-
feedwater flow to recover level. As tho' core and vessel
thermal power decreases, reactor pressure will decrease and

~

a
the EHC system will throttle the_ Main Turbine Control Valven-
to control pressure. In regaining vessel level, the '

feedwater control system wi.1 overfeed the vessel and trip
the Main Turbino and RTPT's.on high-water level._ The Main *

Turbine Bypass valves will:open as necessaryfto control- ,

pressure at the Elle pressure setpoint) following the trip of
the Main Turbine,

*,

III. TEST REFERENCES

A. Other Performance Tests

1. SSPT-T-100,- i

B. Reference Plant Performance Data

?

'

t .*
.

Tp - 161L(,q
,
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.

IV. TEST DESCRIPTION '

A. Initial Conditions )

IC 14*

B. The transient will be initiated by inserting a manual
scram in both RPS channels.

C. Effects
'

The insertion of a manual scram will cause a trip of
both manual trip channels in the RPS. With both trip
channels tripped, the scram pilot solenoid valves for
all CRD's and the scram discharge volume (SDV) vent and-
drain valves will be deenergized; venting the' air from
the scram inlet and outlet valves, and the SDV vent and
drain valves. The control rods will scram and the-SDV

'

will isolate. Times given in the discussion below are
referenced to time of insertion of the manual trip in
the second RPS trip channel.

[~N 1. The immediate results in the RPS are:
\_)(

triggering .of the A CHANNEL REACTOR MANUAL-

SCRAM, B CHANNEL REACTOR MANUAL SCRAM
annunciators on Annunciator Panel 205R.

deenergitation of ne scram pilot valves for--

both RPS channels as evidenced by the
extinguishing of the eight CONTROL ROD GROUP H

SOLENOID indicating lights _ (4 per channel) on
Panels 20C015 and 200017. This causes.the e

air supply to bo isolated and vented for all
185 centrol rods, whose scram inlet an outlet ,

valves will open to scram the drive. The !
scram inlet and outlet valves' opening can be >

confirmed by 1) blue scram-indicating lights
for each rod on the full core display

.

t

(energize when both scram valves are not full
~

open) and 2) rapid insertion of'each. }
individual control rod.= ,

t
'

deenergization of the pilot. valves for the-

SDV instrument volume. This causes the air
supply to be isolated and vented for the-

.

, ('}
TP - 161

'
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!
i

.
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i

| instrument volume vent and drain valves,-
'

i'

which will close. The closure of these
valves can be confirmed by observing the I

indicating lights for these valves on Panels ;

20C005 and.20C003-01.- jj

*

energization of the backup scram valves.+

1 This causes isolation:and venting of the air !

supply header-supplying the pilot valves
*

listed above. This action can be confirmed -

by observing a-rapid decrease in: pressure on ;

the SCRAM AIR HEADER PRESSURE indicator on :
Fanel 20C124. ;

.:
2. Immediately following the. start.of' control rod *

scram motion, the following'RPS and CRDHS actions-
,

should occur: 4
,

!an automatic scram signal from SDV instrument.

volume high level; this can be confirmed by.
the triggering of the Scram Discha';e'Vol~Hi I

Water Level Trip annunciator _cn1 Annunciator -t

( Panel 20SL.

energizing of the CRD Accumulator Trouble and ja
i

Rod Drift lights for all-control rods on the
full core. display (and corresponding: I

annunciators). ;
.

a decrease in-CRDH charging pressuro-due_to- **

the opening of the scram inlet-valves; an: <

increase in indicated CRDH. flow as flow is ;

diverted to the charging header;. opening of !_

the CRDH Flow Control valve in an' attempt to :

maintain system flow; a decrease'in(the Drive-
*Water =and Cooling Water D/P asiflow:through-

those-portions of_the system decrease; and an ,

increase in CRD' pump-Amps.iThese can be j
confirmed by CRDH Systcm indicators and i

controllers on' Panel'20C005.1 :
:

triggering of-annunciator MODE SWITCH IN [*

SHUTDOWN SCRAM BYPASS on Annunciator Panel''

205R (at 10 sec.), indicating this scram i
;

signal has been automatically bypassed,. ;

;

TP - 161'

(Q STPT-SCPJd4 jj
.

$
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3. All control rods should be fully inserted within 7-

sec. due to the scram, with an average time of
approximately 3.5 sec. The reruit=cf the rapid'
insertion of the control rods will be a shutdown
of the reactor core. This will cauan the
following parameter and system rosponse: j

the APRM's will drop rapidly from 100%_to*

< 3% immediately, and will indicate full __ -

downscale shortly thereafter. Neutron flux,

will conLince to decrease:into the
Intermediate and then the Source Range. This ,

can be confirmed by inserting the IRM and SRM
detectors and observing that the SRM's come
onseale when fully inserted.

as fission power decreases due.to core.

shutdown, reactor thermal power will
decrease, but more slowly thanineutron flux.
Over the initial 35 to 40 sec, following the-
! scram, thermal power will decrease following-
approximately a 7 sec. time constant, then

(~)%
will decrease more slowly due tc decay heat.

\~ This can be confirmed by analysis of Total.
Steam Flow,-Turbine Steam Flow, 1" Stage~

Pressure, Main ~ Steam Line-Pressure, Reactor
Pressure and MaintGenerator MWe response on
GINDAC plots prior to the high level trips
due to_feedwater injection.

as core power decreases, the void-content'of-

the water in the core will rapidly. decrease,
causing vessel-level:to shrink.~- Level will a,

i drop repidly following:the1 scram to A minimum
. of -10 to_-15", and will then.be-restored by
: the FWCS. FWCS will seelthe initial decrease

in vessel. level _and respond by increasing:
'

feedwater flow:to.the maximum allcwed by the,

690% limiter (=f13 X 10 Lbm/l!r) until the-
recovery level < recovers.to-near the-level
setpoint. FWCS will thentattempt to reduce

; feedwater. flow and attempt to-maintain-level 1
~

1

at the setpoint. Typically, if left
.

H
'

_ unattended in the plant, FWCS cannot1 reduce.
feodwater flow sufficientlyL cLprevent-t

j overfeeding =and causing the;high-level trips.
.

'

I

i

TP - 161
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;

'
at > +48" at approximately 40 sec. These
events'can be confirmed'by analysis of the
respective parameters on GINDAC plots.

when this level is reached; automatic trips ;*

of the RFPT's and Main Turbine will occur, j

also causing a Main Generator trip and 1

auxiliary power fast transfer. When the ;

turbine trips, the bypass valves will :

automatically open as necessary-to control J
reactor pressure. This can be confirmed by. |

' analysis of Turbine Gteam Flo?, 1"LStage j

Pressure, Total Feedwater-Flow, Land Recire. J

Pump Flows on GINDAC plots. |

reactor pressure will begin;to decrease*

following the scram as core thermal power
decreases. The pressure decrease is ;

controlled by the EHC System; using initially 1

the Control Valves, and, following the. Main- ;

Turbine trip on high level, the Bypass
Valves.- Due to the injection of'coolor:

(''g feedwater as FWCS attempts.to control level,

5V pressure will drop below the EHC setpoint.
shortly after the high level trips, but willi

,

recover and reopen-the bypass valves as decay -!

heat overcomes the.feedwater effects ~and
raises pressure. This can be confirmed by
panel observation and-analysis of GINDAC
plots.

at the time of the scra.n, core 1 flow will.

increase as the core flow resistance
decreases on void _ collapse to~approximately

6107% (= 110 X 10 Lbm/Hr). -It~will remain at-
this value until the fast' transfer of
auxiliary power occurs following the high
level trips, when the recircipumps will-trip 3

.

on fast transfer. _ Core _ flow will'then drop -

rapidly to post-spram natural circulation
levels (= 15 X 10 Lbm/Hr). Recirculation
pump: flows will see little or no-change until-
the pumps trip, and will.then-drop rapidly to
0. These_ events can'be confirmed by-analysis
of the respective parameters on GINDAC. Plots.

. TP -- 161
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D. Documentation ;

1. Significant Parameters to be Collected

a. Analog Parameterst
'

(1) Reactor Power (% ' lux)- i

_(2) Total Steam Flow '

(3) Total Foodwater Flow
(4) WP Reactor Pressure
(5) NR Reactor Pressure
(6) WR Reactor Vessel Water Level
(7) NR Reactor Vessel Water Level
(8) Main Generator MWe
(9) _ Main Turbine Steam flow
(10) Total Core Flow
(11) Total necirculation LoopLFlow (Sum)

.

b. Annunciators, Indications, Interlocksta

:

(1) Annunciatorst
(a) A CHANNEL REACTOR MANUAL SCRAM

/~h'

V . (b) B CHANNEL REACTOR MANUAL SCRAM
(c) SCRAM DISCHARGE VOL HI WATER LEVEL
(d) CRD ACCUMULATOR TROUBLE
(e) ROD DRIFT

i_

(2) Indications; :

(a) . Control-Rod Group-Solenoid
indicating lightsfdeenergize

. - 1
'

(b) blue scram indicating lights light
(c) closure of the scram _ discharge

instrument volume: vent- and dra-in -
valves .

(d)- CRD Accumulator Trouble and Rod- 1

.

Drift lightsienergize
_ l

(e)- . Scram. air header: pressure, decrease
(f) Observation of approximate scram

time- ,

'
(g) CRD charging pressure decrease
(h) .CRD system flow and pump Amps

increase r

(1) ~CRD- cooling water flow 'and D/P
decrease

h(f
TP - 161< a

,

STPT-SCRAM
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(j) Neutron Flux decrease to IRM and
SRM Range

(3) Interlocks; i

(a) automatic trips of the~RTPT's and
Main Turbine at >+48"

(b) Main Generator trip and auxiliary
.

,
_

power faat transfer -i;

(c) recire pumps trip on fast transfer |;

I -2 . Data Collection Methods: :

a. Significant: Analog parameters are to be
' collected using the GINDAC method described
i in Appendix I; use suspend level 4 and the

'

1 DATA 1 dataset. !

i b. Significant. annunciators, alarms and
interlocks are'to be-collected using the"

attached Data Form for-this Performance Test.--

E. Terminating Condition
b
\ss/ This Performance Test may-be terminated when the (i

i simulated plant conditions-are such that a-stable,
controllable and safe condition has been~ attained-which

I could be continued to cold shutdown conditions. .In
addition, the following must be' observed.as a minimumi

; ,

j ..

Bypass Valves reopen to control.pra' cure after !j .

; high level trips, and- .s

i

Source Range instrumentation comes on scale after-' *

! SRM detectors'are fully inserted.toiconfirm
shutdown.

|

V. ACCEPTANCE CRITERIA
The following Criteria are to- be used 'to judge 'the1

i acceptability of the results of this test.
i
4 A. The response of the Simulator resulting from-operator

action, automatic plant' controls'and inherent operating
. characteristics will be such that, within=the..,

accuracies listed under: Steady-State and Normal
operations ' Test criteria (Appendix D) , J the | operator ~
will not observe a. difference.between.the response of*

,

t -/ TP --161-

p -- (, STPT-SCRAM

,

'

.- - - - , , , -_ _m... . . _ . . , . - . _ . . _ _ - ,, . . - . , , , _ . ~
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J

the simulator and reference plant' control room
instrumentation, and shall not violate the physical
laws of nature, i

B. Significant Parameters Acceptance-Criteria ,

For each of the Significant parameters listed in
Soction.IV.D.1 abovel the response of the parameter
match the descripcion in Section IV.C. ,

Whore paramotor v rsus time valuos are specified,s
parameter response within- 10% of the specified'value
is acceptable,oas long as the responso does not cause
or fail to cause an automatic action or alarm if the ,

Reference Plant would have or not have caused the- |

automatic action or alarm.

C. The Simulator w.ill operate in real time as indicated by 4

the test being completed without interruption of
simulation. If simulation is interrupted because of
non-real time operation, the status message on a
simulator computer ISD/IST monitor will read FAIL.

D. Transient operation can be carried on until: ;[}
1. a stabic, controllable, safe plant' condition ja

achieved which can be continued in accordance with
plant operating'proceduros to cold' shutdown
conditions,. or

,

2. a simulator operating limitation is reached.

VI. PROCEDURE

A. Preparation
,

1. Roset.the Simulator to IC-14

2. Take the simulator-out of Freeze, insert theLSRM ,

and IRM detectors, then place the simulator in-

,( f5 $37, h47-
'

3. Prepare to collect data'IAW. Appendix I and Section ;

IV.D.2.a. ;

4. Check the-data form attached to this procedure 1for
'

,

all the itemsL11sted~in1IV.D.1.b;-make additions
.

*.('' TP - 161.
T ,f STPT-SCRAM'.y

.

L

*
, -

..
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or deletions as necessary.

B. Performance

1. While collecting data in accordance with Appendix
I and Significant Parameters, take the simulator
out-of freeze, noting the time.

2. At approximately 30 sec. after taking the
simulator out of freeze, depress both.the A & B-
Manual' Scram buttons on panel 20C005.

3. Observe the Simulator response to generally verify I

the occurrences listed in Effects and log the )occurrence of the Annunciators,' Indications and
Interlocks on the data: form, marking'ench' item as
Sat or Unsat'as appropriate.

4. Take only the following action on the control
boards.

a. When APRM's indicate off scale low, and the-

O APRM DOWNSCALE Annunciator is.in, place the.
APRM/IRM Selector Switches to IRM.

b. Position the IRM Range: Switches for the "A"
IRM to maintain on. scale readings.as neutron
flux decreases.

S. When tho' Termination Conditions are reached, r1 se
the simulator in freeze.

6. Complete and terminate Data Collection in
accordance with-Appendix Ifand Significant |j
Parameters. '

7. Assemble Test Data for Analysis.

,

r] TP - 161
,i( ) STPT-SCRAM
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VII. RESULTS ANALYSIS

!IWM'Date of Test //S / Test Performer

I!'I !'5 ' Analysis by f i IVDate Analyzed

Prepare a plot of the collected data in accordance with
Appendi< I. Using the plotted parameter data and
observa: ion notes taken, mark Sat or Unsat to indicate that '

each Ac:eptance Criteria listed below criteria is or 13 not i

met. ,

Criteria Sat /Unnat

A. The response of the Simulator resulting
from operator action, automatic plant
controls and inherent' operating. A;e

'characteristics will be such that...

B. Significant Parameters Acceptance
Criteria

O 1. Analog Parameters:

'/a. Reactor Power (% Flux) .

b. Total Steam Flow MT
c. Total Feedwater Flow .N1

d. WR Reactor Pressure $J ,

e. NR Reactor Pressure M
T f. WR Reactor Vessel Water Level Sd .

4 g. NR Reactor Vessel Water Level SA1

h. Main Generator MWe %/
i. Main Turbine-Steam Flow 5(t
j. Total Core Flow G1
k. Total Recirculation Loop Flow 94

(Sum) _._

C. Transient operation can~be carried _~on-
~

"- r

untill3 V a stable, controllable, safe -

plant h ndition is achieved which can be
continued in accordance with plant
operating-procedures to. cold shutdown
conditions, or 2) a simulator operating-
limitation is reached,

p TD - 161
(j STPT-SCRAM f'A" y !., .

eta"Q'"'A59'$*
+ pua/Lalsu w sh/.mGL el# ,

.6.>vnausws (w. o. ; fla n
ca V i n L .ta7' i d u ff & )o w d (2 ,p a

-

,

- _ - _ _ _ -. -. _ _ - - - _ -- --- -- -
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VIII. CORRECTIVE ACTION
i

A. For any of the Criteria analyzed in VI. or VII, as
Unsat, cubmit a Simulator Discrepancy Report (SDR) in
accordance with TP-162. If any Unsat is recorded,
designate the Performance Test Certification Status in
the (appropriate) Performance Test Database as-Unsat.

B. List all Unsat's and the annigned Work Order 11 umber:

1.

2.

C. If complete retest is required following SDR
resolution, indicate by. marking the appropriate blank
in the Completion section.

IX. TEST COMPLETION
/

A. Performance Test completed: SAT / _Unnat

bAO Database updated
.

_

Data Entry.

B. Followup required for Unsat Results

1. Complete Retest required: YES NO

2. All SDR's resolved, Test Sat: 1
1

^

,- "est Operator Date 4

j Database updated
_

Data Entry:

C. Test Reviewed:

|b! / 6 Y/4

LeadTestOp6rator
'

Date

D. Test Completed: i

/h0, 4?+,)w J*T N 1>
51m. Su'pport S9pv. Date-

;gs TP - 161
( ) STPT-SCRAM

~ _ _ ___
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TRANSIENT PERFORMANCE TEST
DATA SHEET - RPS03

MANUAL SCRAM
SHEET 1 of 2 ;

C)ERFORMANCE CRITERIA
*

The criteria for acceptable performance for the following data *

hre listed in the Transient Performance Test Procedure.

/h7 /DATA TAKEN BY: / MNb DATE: >

'
I ITEM DESCRIPTION SAT /

'

NUMBER UNSAT
T

IV.D.1.b. A CHANNEL REACTOR MANUAL SCRAM Annunciator
(1) (a) e i ,

JLi.

IV.D.1.b. B CHANNEL REACTOR MANUAL SCRAM Annunciator .

(1) (b)
$Al

5V.D.1.b. SCRAM DISCHARGE VOL HI WATER LEVEL Annunciator
(1) (c) ?/. A%

e

IV.D.1.b. CRD ACCUMULATOR TROUBLE Annunciator
(1)(d) ,

JA '

IV.D.1.b. ROD DRITT Annunciator
(1) (c)-

IV.D.1.b. CONTROL ROD GROUP SOLENOID indicating' lights
(2)(a) deenergize

'

(!
Nh

IV.D.1.b. blue SCRA!; indicating lights on the full core
'

(2)(b) onergize

IV.D.1.b. Scram. Discharge Vclume vent and drain valves
(2) (c) close (20C005-& 20C003-01) - g

.

IV.D.1.b. CRD Accumulator Trouble & Rod-Drift indicating .;
(2) (d) lights en the full core display energize j

l' '

m\
,

meet

..

- ,,:.-.. - .a +. 4 , . , + - , , . , . . < - ,., + , -,.
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TRANSIENT PERFORMANCE TEST ,

*DATA SHEET - RPS03
MANUAL SCRAM

SHEET 2 of 2
7ERFORMANCE CRITERIA

The criteria for acceptable performance for the following data'

. are listed in the Transient Performance Test-Procedure.

DATA TAKEN NYt bh-e DATE: / JI
_

ITEM DESCRIPTION S AT /
NUMBER UNSAT

IV.D.1.b. Scram air header pressure decreases
' ( 4(2)(c)
..kbf

.

IV.D.1.b. Approximate scram time; all rods inserted within
(2)(f) approximately 7 sec.

A('l
/. . ,

swt

- , , _

IV.D.1.b. CRD charging pressure decreases
(2) (g) r./

Jt f'

IV.D.1.b. CRD system flow and pump amps. . increase
(2)(h)

(v
.

IV.D.1.b. CRD cooling water flow and D/P decrease
(2) (i)

IV.D.1.b. Neutron-flux decreases into the Source Range
(2)(j) y,4'af4 - g g',fu,ty, j, fgg 'l (y

5(' w i J X h a M E , ,

IV.D.1.b. RFPT's & Main Turbine trip at-+48"
(3)(a) c'

g -

i,

IV.D.1.b. Main Generator trips on Turbine trip, and initiates-
(3)(b) auxiliary power fast transfer

IV.D.1.b. Recirc Pumps trip on auxiliary power fast transfer j

(3) (c) ( /- l
\ J2{

b.
rReal Time The Simulator' operated in real time an indicated
Operation by-completion of the test without a suspension of- ~ h- --Simu1Lation, and the ISD/IST status was not FAIL.

-

, -, - - , - - - - ~ - ,- -, . - - ,,m-. e.,, , - - --
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IPBAPS SIMULATOR TRANSIENT PERFOP.KANCE-TEST

STPT-MFSO2

SIMULTANEOUS. TRIP OF ALL FEED PUMPS

Prepared by: bud Havens Date: 12/27/90
Simulator Test Operetor , ;

'

'/4, I-1.- r/ s/
[<J [ 4 61 Date: YApproved by:

Lead Test Opbrator '

I. TEST REQUIREMENT
SIMULATOR OPERASILITY TRANSIENT PERFORMANCE TEST-

ANS-3.5 Appendix B, Section Bl.2 ,

'
Run this transient test from an initial ,ndition of
approximately 100% power, steady-state xenon and decay heat
with no operator followup' action.

II. TEST ABSTRACT
This performance test will test? simulator response to a
complete loss of normal high pressure feedwater.- All
operating Reactor Feedwater Pumps will.be simultaneously
tripped on low suction pressure via_ Simulator Malfunction.
A loss of all operating feedwater punpa will cause a rapid

(~) decrease in Reactor Vessel Water Level'. The decrease'in
\s / vessel level will in turn cause a low level Reactor Scram !

~

and Containment Isolation, followed by a low-low-level
HPCI/RCIC initiation and Containment Isolation. Following
the scram, Reactor = pressure will be reduced to,-and m

maintained at, the EHC'octpoint by:the Main Turbine, then
the Bypass Valves. Vessel level will be restoredEto the- ;

high 3evel trip by HPCI/RCIC injection after their,

| initiation'.
.

III. TEST REFERENCES

A. Other Performance Tests

1. SSPT T-101

2. SSPT GP-8

3. .SMPT MFS02

B. Reference Plant Perfo;tmance Data

l
- J

i
.

r- 'TP'- 161 j

( )g:
,

STPT-MFS02 o

I

I

|
1
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,

IV. TEST DESCRIPTION

A. Initial Condit!.ons

IC 14*

B. Malfunctions used: .,

'

Malfunction No.: MFS02A, B & C at 100% severity*

C. Effects
Simultaneous insertion of Malfunctions MFS02A, B & C at
100% severity will cause all three Reactor Feedwater
Pumps (RFP's) to trip on high vibration. Times given
2n the discussion below are referenced to time of ''

Linsertion of the Malfunctions unless otherwise
indicated. Parameter response can bo_ confirmed by
analysis of GINDAC plots. The resulting loss of normal
feodwater to the Reactor Vessel will cause:

feedwater flow to the vessel will drop? rapidly to*

0 Lbm/Hr.

a rapid decrease in vessel level will occur _until.

the scram occurs within = 15 sec. Group II-and
Group III isolation will also occur at10".

following the scram shrink will cause level to*

decrease very rapidly due to void collapse, and it
will continue to drop due to11nventory loss. .ARI,
HPCI and RCIC initiate at -48 inches within =-30
sec. from the RFP trip. When they have.
established flow,-_HPCI/RCIC injection'will
increase level at = 25"/ minute. They?will

.

continue to inject until level reaches the high '

level trip point, . where they will automatically
trip. Level will then swell as.the colder water
from HPCI/RCIC injection:continuev to heat to
reactor temperatures and expands. Level will- ,

begin to d'ecrease when the Bypass valves _or SRV's H

open.to contro1' pressure.

reactor power will decrease slowly 1due-to- _1*

decreasing inlet.subcooling during the RFP
coastdown, then more-rapidly _after1feedwater' flow
stops to the-time:of-the scram, then will1 follow a

(T =TP - l'61
s,,) STPT-MFS02

,

h
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normal post-scram dacrease.

total stra.n flow from the reactor vessel willa

initially follow reactor power until-the time of
the scram. After the scram.has occurred,-steam' .

iflow will decrease more slowly than reactor power
(neutron flux)-as decay heat and' stored heat from
the fuel and reactor components are removed. The
excess stored heat is dissipated within = 30
secondo after the scram, then decrease controlled
by the 6 to 7-second fuel tfme constant. ,

reactor pressure;will initially follow the changes-

in reactor power until the scram occurs, then will *

decrease rapidly ta) the EHC setpoint controlled by
the Main Turbine Control valves.until'the turbine ,

trips on reverse power, then by the Bypass valves..
During HPCI/RCIC injection, pressure will drop '

below the EHC setpoint dueLto steam flow and cold
water' injection,'but will increase following HPCI/
RCIC trip on high' level; in this case (were the
transient allowed to continue),-pressure will'

(\ increase to the EHC setpoint and be centrolled by
the Dypass valves at that point.- Depending on\

decay heat input, pressure may decrease below the
low steam line pressure Group I ir,olation due to
the pressure decrease of fects;: in this case (were
the transient allowed .ta) continue),-pressure will
increase to the lowest SRV netpoint_and-be >

,

controlled at that point.
' '

main generator'MWefand_ main turb'ne steam flowi'

will follow main steam flow until.the main
generator-trips on reverse power; this will trip

'

the main turbine.

recirculation pump loop flow will begin ta)*

decrease as soon as vessel. level is below the low
level alarm point-(17"), as the recirculation
pumps run back.to 60% speed'on loss of a'RFP with
low level.1 151 seconds after total;feodwater flow 1
is < 20%; the recirculation pumps will:begin a i

full runback to < 30% speed. .When ARI_ initiates-
at -40", both_ recirculation pumps will trip.

_reactar core andLrecirculation loop flow will 1*

('- TP .161
(,f STPT-MFS02

i

1

I
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decrease as the recirculation pumps begin their
runback (s); when the recire, pumps trip on ARI e

initiation, core flow will drop rapidly to post- !

scram natural circulation levels (= 12-15 X 10') . I

D. Documentation

1. Significant Parameters to be Collected i

a. Analog Parameterst
.

(1) Reactor Power (% Flux)
(2) To*al Steam Flow
(3) Total Feedwater Flow
(4) WR Reactor Pressure
(5) NR Reactor Pressure:

-(6) WR Reactor Vessel Water Level
(7) HR Reactor Veccel Water Level ;

-(8) Main Generator MWe
(9) Main Turbine Steam Flev |
(10) Total Core Flow |

-

(11) Total Recirculation Loop Flow (Sum)
-s

' b. Annunciators, Indications, Interlocks: )
Interlocks ~

(1) All RFPT's trip on insertion of
Malfunction MFS02A, B, &C

(2) - Scram occurs on low level at 0"
(3) Group 11 and III Primary Containment

Isolation occur at 0"
(4) ARI, HPCI and RCIC nitiate at -48"
( 5 ). Recirc.' Pumps trip cnLARI initiation >

-

(6) Main Turbine trips on-reverse power-
(7) HPCI and RCIC trip / isolate at -+48"-

-

2. Data Collection Methods:

a.- Significant~ Analog parameters are to be !

collected using the GINDAC method-described
in Appendix I; use suspend level =4 and the !

DATA 1 dataset. :
.t

b. Significant interl. ksLare to be collected |
using-the attached Data Form for-this ;

Performance Test.

L e's TP - 161
I ) STPT MFS02- *

Ts- ,
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'

E. Terminating Condition
'

,

This Performance Test may be terminated when the
simulated plant conditions are such that a stable,>

controllable and safe condition has been attained which '

could be continued to cold shutdown conditions.- In
addition, the following_must be observed as a: minimum:' i

Pressure increase is observed following the trip 1*

of HPCI/RCIC at +48", or following the Group I :

isolation on low steam'line pressure.

V. ACCEPTANCE CRITERIA
The following criteria are-to be used to judge the-

acceptability of the results of this test..

A. The response of the Simulator resulting from operator
action, automatic plant controls and inherent operating
characteristics will be such that,.within the '

accuracles listed under Steady-State and Normal
operations Test criteria ( Appendix D), the. operator _ . |
will not nbserve-a difference between the response of
the simulator and reference plant control room ;

\ instrumentation, and shall not violate.the physical-
laws of nature.

B. Significant Parameters Acceptance Criteria
.

For each of the Significantiparameters listed in
Section IV.D.1 abover the response of the parameter
match the description in Section'IV.C.
Where parameter versus. time values are-specified,
parameter response within 110% of theLspecified value.
is acceptable, as long as the response-does not cause
or fail to cause an automatic action or alarm-if the ,

Reference Plant would have or not have caused.the.
automatic action or alarm.

C. The Simulator will operate inLreal time as' indicated by
the test being completed without interruption'of'
simulation. If simulation is:interruptedibecause of
non-real time operation, the status-message on a
Simulator _ computer ISD/IST monitor will read FAIL.:

:

rx TP - 161
i ) STPT-MFS02

.
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D. Transient operation can be carried on.until:

1. a stable, controlJable,. safe plant condition is
achievnd which can be continued in accordance with
plant operating procedures to cold shutdown
conditiono, or !

2. a simulator cperating limitation 1; reached.
,

o

VI. PROCEDURE
t

'

A. Preparation

1 Reset the Sjmulator to IC 14

2. Insert Malfunction MFS02 at 100%. severity with'a'

30 sec. time delay for the A, B and C RFP's.
1

3. Prepare to collect data IAW Appendix-I anu Section-
IV.D.2. jppga g7,lLF

4. Check the forn attacbed toLthis-procedure for all,-s

(U)
the items listed in-IV.D.1.b; make additions or
deletions as necessary.

B. Performance
,

1. While collecting data in accordance with Appendix -

I and Significant Parameters, take the simulator
out of freeze.

,

2. Observe the Simulator-responso to ganerally verify.-
the occurrences listed in Effects:and' log the
occurrence-of the Annunciators,-Indications =and
Interlocks on the data form marking each item as
sat or Unsat as appropriate.:

3. When the-Termination Conditions are-reached,.o

terminate data collection and place the-simulatort
in freeze.

.

4. Assemble Test Data for Analysia.-

i

(N -TP - 161

Q STPT-MFS02

:

f
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VII. RESULTS ANALYSIS

Date of Test . // u / '/ / Test Performer / #
_

Date Analyzed / // / / #i/ Analysis by , /46*
.

Prepare a plot of the collected-data in accordance with
' Appendix I. Using the plotted parametar datn and

'

observation noter taken, mark Sat or Unsat to indicate'that
each Acceptance Criteria listed below criteria is.or-is not
met.

Criteria J,at/UnrdLt.

A. The response of the Simulator resulting
from operator action, automatic. plant

,

controls and inherent operating c |

characteristics will be such that... N~
|
i

D. Signiiicant Parameters Acceptance
-

'

Critoria

1. Analog Parameters |

a. Reactor Power (% Flux) f
'

_

b. Total Steam Flow .____1!f ',
c. Total Feedwater' Flow # 'I
d. WR Reactor Pressure <4/,,

e. NR Reactor Pressure M4
f. IM Rettctor Vessel Water Level P/
g. NR Reactor Vessel Water Level %4 i

h. Main Generator-MWe Jd
i. Main Turbine Steam Flow JA >
j. Total core Flow

. .

. W
k. Total Recirculation Loop' Flow lat

(Sum)

C. Transient operation can be; carried on b[
until'1) a stable, controllable, safe
plant condition is. achieved.which can be
continued in accordance'with plant
operating procedures to cold shutdown
conditions, or 2).a simulator operating
limitation is reached,

e TP - 161
STPT-MFSO2
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VIII. CORRECTIVE ACTION

A. For any of'the Criteria analyzed in VI.Unsat, or YU. as
submit a Sir.ulator Discrepancy Report (SDR)accordance with TP-162. inIf any Unsat is recorded,

designate the Performance Test Certification Status in
the (appropriate) Performance Test Database as Unsat.

B.
List all Unsat's and the assigned Work Order Number:
1.

2.

C.
If complete retest is required following SDR
in the Completion section. resolution, indicate by marking the-appropriate-blank

-,.. TEST-COMPLETION 1

A. Performance Test completed: SAT ..Unsat __ _O Database updated
8A

Data Entry.
B. Followup required for_Unsat Results

1. Complete Retest required:
YES_ _ NO

2. All SDR's resolved, Test Sat:

Test Operator '

Date
Datr.bcGe updated

Data Entry
C. Tect Reviewed:

| fit / Wh/Lead Test 0,6erator '~Date'
D. Test Completed:

._A+(1$wAu , ..

Sim. Support dbpv. _ 3 3 ] ^ ^' 9/
Date

O TP-'- 161-

ST"T-MFSO2

g ..

. _ _ _ _ _ _ -



TRANSIENT PERFORMANCE TEST
DATA SHEET - MFS02

SIMULTANEOUS TRIP OF ALL FEEDWATER PUhPS

' M ERFORMANCE CRITERIA
) The criteria for acotW,uble performance for the following data
tre listed in the Transient Performance Test Proc'edure.

//// [b[ f 444A DA". E :DATA TAKEN BY:
.

ITEM DESCRIPTION SAT /-
NUMBER UNSAT

'

IV.D.1.b. All RFP's trip on insertion of Malfuncta ns
_

(1) MFS02A, D&C r

IV.D.1.b. Scram occurs on low level at 0"
(2)

IV.D.1.b. Group II & III Primar; Contianment Isolations occur ,

(3) at 0" /

IV.D.1.b. Recire, pumps brip on'ARI initiation

h['O

IV.D.1.b. ARI, HPCI & RCIC initiate _at ~4e"

G/
(5)

,

! -

IV.D.1.b. Main Tur?'ne trips on-reverse power

,( g 'fyp w . |4 /$?|b!f 5a

IV.D.1.b. HPCI and RCIC trip / isolate at +48"
U)

'Real Time The Simulator operated in real time as indicated'

hperation by completion of the test without a suspension of
Simulation, and the ISD/IST status was not FAIL.;

i )

I _ _ . _ _
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: PBAPS L SIMULATOR : TRANSIENT : PSRFORMAN''lE[ TEST < ,

O '

1
STPT-MSS 06'4 1 ;

SIMULTANEOUS CLOSURE:OF ALL'MSIVjs ' *

Prepared by:-Bud; Havens ~ cDateE12/27/;90-~

-SiE1lpor+TestjOperator- m
. _

Approved by.:- / IDAte: .

'

''
Ldad ' Test opdator. g

_' '|: Cf ' <
,

I. TEST-REQUIREMENT- 2

. SIMULATOR-OPERABILITY: TRANSIENT:PERFORMANCELTEST/ 1
ANS-3.5 hppendix.B',LSectionEB1V2 . . _ _ . .. , . :

, ..
1Run this transient test fromianEinitialJconditionLof--

approximately;100%: power,Esteady-stateixenonL andadecayjheat' ]
:with,no-operator fullowup, action.

.

Y

II. TEST ABSTRACT .. .. m .
, :: :' '

'

This - performance ' testLwilf testi si'mulator fresponse/ to1:a : i",
simultaneous closure _of thefeight Main; steam Isolacion3;.> _
Valves-(MSIV's). AllEMSIV's=will"close'due to atlossi;'offair' .s

-

supply _to|each individual valve via.SimulatorfMalfunction'..
The result willibe aLrapidireduction^in SteamiFlow?from4the' ''

- reactor vessel-andia1 reactor! scram'on~MSIVfClosure.1: Thel
A cessation 1of' steam-flow'willicausefa rapid % pressure

~

<

increase, which is. arrested andicontrolled"byltheL. _

o 3
Safety / Relief LValvesD:(SRVJ s)pand i alloss i of ' theJReac.torf_.Feedt A

,

s

Pump Turbines',1which:resultsfiniaClosstofEnormalifeedwater?
fl ow. - The/ scram will shutdownLthe?reactoricoretwithilittleo d
or no spikenobserved in neutron flux.1.Vesselilevellwills, j

sharply decreaseLdue to the~ pressurization:and? scram,Jthen 1
will decrease more slowly as:thefSRVisEcycleito; control; .. .1
pressure.- LeveltwillL eventuallp-jreach,thF ' -itiationipoint.:. m

for..HPCI-and RCIC; which willistartlandcre u re?levelftobthe ,

*
high. level trip {pointi ,

.III. . TEST REFEftENCES
*>, ,

. A' . . - Other Performance Tests- N'

*
1.. SSPTLT-101 -|i,

'

2.. SSPT GP.-8 .
,

,

B.-- ; Reference' Plant Perfc N nceLDatal W'

u
~

'; ;o
. j

i

;
E

* 2

(g)y j , ,
_

? STPT-MSSOGL +'
4 ,

, , < ~, ,, ,

)

.: h' 3' $.
#

..

'

) _
, _

{
Y (

;-ja \' ' c ' M$l,, %_.
> 's 4 ,$ (

'
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IV. TEST-DESCRIPTION

A. Initial Conditions

IC 14*

B. Malfunctions used:-

Malfunction No.: MSS 06A through H*

C. Effects

' Simultaneous insertion of Malfunctions MSS 06A:through H' i
will cause all 8 MSIV's to close due to lossLof air 1

pressure to the valve operating-controls. Times given
in the discussion below.are referenced to time of
insertion of-the Malfunction unless otherwise-

4

-indicated. Parameter response =can'be confirmedLby
analysis of GINDAC plots.
The resulting valve closure will cause:

a reactor scram due-to-MSIV Closure 1(< 90% full-

[^h open) . in the Run Mode, -- causing poweri to drop i
x/ rapidly to 0.

a rapid loss of steam: flow from the reactor vessel-.
s

as the valves close in < 5'sec. Thus, Total Steam-
.

Flow will rapidly-decrease to 0, asiwill Turbine 1
Steam Flow and Main Generator MW 21ectric.

because of the anticipatoryIvalve-position scram,-

the APRM's will see~a very sma31o(<5%) Tor no flux
increase due to!thenscram accian even.though the
pressure increase would' tend to cause such'an
increase.

reactor pressure will rapidly i'ncreaselas.the*

normal heat removal from'the' reactor isistc; ped.-
Pressure will rina itcr the SRV 'setpoir.t, and lif t-

_

all FF','s. The v's should be abir. to limir the-
maximur pressure , leau-than 1150 psig. .As
pressure increases above-1090 psig, ARI-is.
initiat 6.d which will" trip . the Recirculation- Pumps;
and backup.the RPS scram. Following'the initial
lift, the SRV's will reseat:after lowering
pressure to = 1050 psig. Pressure Till then

/7: TP 161
( ,/ - STPT-MSS 06 j

;

-

a

.]
i

i4 r ,- _ - __

_
l



;

TP'161
SIMULATOR TRANSIENTr-

( ,3/ ' PERFORMANCE' TEST
Page 3 of 8

increase to the setpoint of the~ lowest set SRV,
which will lift to control pressure. 'This lowest
set SRV will cycle to control pressure until (if
the transient is continued) HPCI/RCIC-injection
reduces pressure.

Reactor vessel level will initially decrease*

rapidly due to void collapse on the pressure
increase and scrum. The RFP's will lose driving
steam'on-the isolation and Total ~-Feodwater Flow
will decrease to OLsomewhat more slowly than Total
Steam Flow,-but will'have little effect in level
restoration. Some level swelling effect on the
void increase due to the initial multiple SRVilift
may 1 observe.., th n eltr: tate swell / shrink will

be_( eved on s . subsequent lowest: set SRV
e li>.s . After che initial 111ft,- each subsequent'
lift should result in a decreasing _ trend'in leve'l
as the SRV'renoves inventory from the reactor
vessel. If-the transientris continued, HPCI_and
RCIC will automatically initiate.at -48" to
restore level.

(O The Eecirculation! Pumps will1 trip, and loop' flows_/ +

will drop'to 0 as the pumps coast down, on ARI-
initiation as pressure ~ initially increases. Total
Core Flow may Phow a slightLincrease initially
then will drop _ rapidly to post-scram. natural
circulation levels _when the Recirculation Pumps- - '

trip. Due to voidiformation on SRV lifts, an-
increase-then. decrease'in core _ flow should be
obst ved on subsequent SRV!lif ts.

D. Documentation

1. Significant Parameters to'be: Collected

a. Analog; Parameters:
,

(1) ' Reactor Power (% Flux)
(2) -Total' Steam Flow-
(3) Total-Feedwater= Flow
(4) WR. Reactor Pressure. '

(5) LNR ReactorEPressure
(5) WR Reactor. Vessel Water Level

'

(7) NR Reactor ' Vessel Water- Level:

TP - 161

(J-~Y STPT-MSS 06
&

r

}

,

, , ., ,. - _, ,
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,

(8) _ Main Generator FMe
(9) Main-Turbine Steam Flow
(10) Total Core' Flow
(11). Total Recirculation: Loopi Flow ; (Sum)

b. Annunciators,' Indications, Interlocks:

(1) Annunciators

.(a) . MAIN STEAM ISO VALVES NOT~ FULL OPEN-

TRIP 4

(b) REACTOR: 51I PRESSURE- s

(c) A~ CHANNEL ARI TRIP '

(d) B CHANNEL ARI TRIP
.(e) . SAFETY? RELIEF VALVE |OPEN'

(2) Indications

(a) Initial SRV l'ift, alliSRV's
'

(b) Subsequent SRV lifts, one valve
;

(3) Interlocks

h1V (a)' Scram occurs on MSIV Closure ?

-(b) ARI init'iated at = 1090:psig.
(c)' Recirc. Pumps? trip;onlARI'

' initiation

! 2. Data Collection Methods:-

a. Significant Analog. parameters are toLbe-
collected using the:GINDAC method described ~
in Appendix I; use suspend'-level 4 and the -

DATA 1-dataset.=
|

b. Significant interlocks are.to.be collected-
using:the attached Data FormLfor this= '

Performance Test.

>

!

TP - 161
(v..,) STPT-MSS 06

,
Y
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. Terminating.ConditionLE.

This Performance Test:may;.befterminated when the?
simulated.planticonditionsfare such that;a stable,-., n. '

controllable and safe condition"ha'sibeeniattained wh'ich
could--be continued-toicold shutdown-conditions.|.|In.C
addition, the following must be' observed ~as a= minimum:!- _,

.
i.

,L
_.

,

LevelLtren'dingidownward afteroseveral[SRVfliftrp| j* ,

*

V. ACCEPTANCE' CRITERIA: . .

Th_e following: Criteria!are _to_:be used toljudge the .
'

:<

h
acceptability of the results of;/thisitest.s 9 .

,

-

Y-.T e response o 1f the simulatorfresulting._from:-LoperatorchA '. :
action, . automatic: plantLcontrols"and! inherent. operating? gts

,

characteristics:willLbe suchRthat,5within the . A| 'd
4

accuracies listed under Ste'ady-State and' Normal- _ ., ,.
L ~

Operations Test Criteria 1:(Appendix D)i, theioperator. C
'

:

will not? observe'a:: difference between:the?responsciofy Q
the simulator and reference planttcontrol-room

'

. . .

instrumentation,fand shall notoviolateEthe physical;
Q laws of. nature. ;

Y. , ._ il
B. Significant: Parameters? Acceptance (Criteria

'

l
For-each:of--thefSignificant parameters: list'edLint i^

SectioniIV;D~1 above;Jthe? response'ofethefparameterl l
.

match thefdescription11n;Section1IV.C.
Where. parameter versus timeivaluesjare specified,: . !!i
parameter responserwithin?ilotfof,the~specified;value, d

4is acceptable, as long as(the] response-doesinotfcausel ,

!or fail'to~causeTan automatic action'..orfalarmnif?the
' Reference Plant wouldthave or notLhaveLcausedithef>

"automatic! actioni or alarm.:'

-

, . [- C. :The Simulatorfwill operate;in;rea10timeLas Indicated [by?
'theltest.;being|completediwithoutTinterruption ofV ..

!w''

simulation. 'If| simulation isJinterrupted because;off 1-

inon- real' timejoperation, the i statusR uessage ; on Jain 7
TSimulatoricomputer ISD/ISTimonitor Will?readfFAIL.; '

]
+ c

..

'I.'

- ' ' j

l
y,

.. ,
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D. Transient operation can be-carriedLon until: |

1. a stabln, controllable,. safe plant condition.is-
achieved which can be continued in accordance with- ;

plant operating. procedures to cold _ shutdown
'

conditic .s, or

2.- a simulator operating: limitation:is reached.- |

VI. PROCEDURE

A. Preparation

1. Roset the Simulator to IC-14 j

2. Insert Malfunction MSS 061Afthrough H with a 30
sec. time delay. 'p,,

;th$$p;pff I'

3. Prepare to collect data . IAW-- Appendix I 'and Section .
_ ,

IV.D.2. '

4. Check the-form-attached-to-thi1'procedura for.all

[/) the items 1-isted in.IV.D.1.b; make additions or;
's . deletions as necessary.

4

B. Performance

1. While collecting datarin accordance with-Appendix
I and Significant; Parameters, take the simulator:
out of freeze.

2. Observe the Simulator responseLtoLgt.terallyLverify 1

the' occurrences listet in Effects and? log.the
occurrence of the Annunciators,. Indications,and i

Interlocks on the' data form' marking _each item as 1
Sat or-Unsat:as appropriate. ]

i'

3. When the Termination Conditions arefreachcd, _
.

N
, ,

terminate data collection _and place the simulator
in; freeze.

~

IAssemble T?st Data'for Analysis.-4.
2

9

p., TP - 161

G STPT-MSSMF
T
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y
VII.- RESULTS ANALYSIS . . - .-

-

Date.of Test- -//Ik/ . Test < Performer- -

'

Date Analyzed- / N Analysis /by. -/1c #

~

.ithPrepare a plot of theqcollectedidataninLaccordanc w
Appendix I.}-Using the: plotted parameter' data _andL' ... .

-

observation notes takenj mark Sat or Unsattto' indicate'that' 4

each' Acceptance; Criteria. listed below! criteria..is~or is notJ
" -- t

met.

Sat /U'nsat-Criteria' i<

A. The-response.of'thecSimulator resulting: - j^

from operator action,Eautomatici lant- l~

controls and-inherentioperating!p' %-
<

. , -

'

M' "g,

characteristics.willfbe-such that....-
B. Significant Parameters' Acceptance' i

criteria- 3

i-Analog Parametbs . .1.

J .. -

X ' ' ' M',"f . '

.a. | Reactor -- Pc';er(% / Flux)) -

M M
b. : Tota 14 Steam Flow- +<'

c.- TotaldFsedwater)F_losf Lf (

d.- 'WR Reactor: Pressure? TM# ,

d 9007- (e. .NR. Reactor-PressureV >*

f. 'WR ReactoriVessel Water 6 Level! Wi
g. NR'=Re ctor Vessel WaterELevelf M ,

'

~ '

5dhi Mair. Generator?MWo ~ ..r .

| i.: Main Turbine Steam! Flow? M
L 'j . Total'CoreaFlowL, .-. > SAT-

'

4 1

k. TotaldRecirculationiLoopjFlow, kf : - g

|- (Sum)'
*

,._

C. Trans t operation can(be1 carried?oni- '
'

L until 1 aLstable,:lcontrollable,dsafe; _
j

. _

plant b6ndition;islachieved|Which-can;be
'

L continued-in?accordance~withip3anth '

cperating procedures ~toicoldEshatdowni"
';

~a simulatorioperatingt |j; conditions, or'2)
' limitation --is Treached .' :

' ~ ~ f|,

<

h -

-TP -T161: 3;

; ( STFT- MS506 - I

w.,; .

[ lp ylf''
4 ,

,..

*m ,- > ,

_

,
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l
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FC i 1: -
' Jt',

,
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VIII. CORRECTIVE ACTION
i

A. For.any of the Criteria analyzed in VI.-or VII.=as
Unsat, submit a Simulator Discrepancy. Report'(SDR) in
accordance with TP-162. If.any Unsat it recorded,.
designate the Performance Test Certification Status'in- |

the (appropriate) Performance Test Database'as'Unsat. ]
I
i

B. List all Unsat's and the assigne'd. Work Order Number:

ykh|.? JIA0 | 0 t{{I) j,g y1.- & , b ! d rL ; hint .mq1.hys J

n-4khnwdAf.cu]ts.a$;
te

';- -

( ; (,0 0 010 0 I W fe; 22.
,

IC If complete retest-is requir_ed following SDR
resolution, indicate by marking the. appropriate bl.ank
in the Completion se: tion.

IX. TEST COMPLETION -

/.

A. Performance Test completed: SAT Unsat ' _;

i-; d Database' updated
' Data-Entry ~

B. Followup required for'Unsat Results |

1. Complete Retest required: YES'}-'NO-
<

2.=All SDR's resolved, Test Sat:
1

Test Operator Date-

Database updatedS
_

Data' Entry

C. Test Reviewed:
~

_

Lead Test Operator Date j
i

D. Test Completed: |

Sim.. Support.Supv. iiate
~~

,

r - TP - 161

}s ]f STPT-MSS 06

h' ,

,.

.;
.]
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-TRANSIENT PERFORMANCE TEST
DATA SHEET - MSS 06

SIMULTANEOUS CLOSURE OF ALL MSIV'S

Sheet 1 of 2 )
A) PERFORMANCE CRITERIAThe criteria for acceptable performance.for the following data

'

t

are listed in the Transient Performance Test Procedure.

DATA TAKEN BY: [ . 3dN/AA DATE: 0 b
_

ITEM DESCRIPTION SAT /
NUMBER UNSAT

. - _
-

IV.D.1.b. MAIN STEAM ISO VALVES NOT FULL OPEN TRIP
(1)(a) Annunciator

| NI
,

IV.D.1.b. REACTOR HI PRESSURE
(1) (b) Annunciator

J

IV.D.1.b. A CHANNEL ARI TRIP
(1)(c) Annunciator

_ 7

,,

bA

IV.D,1.b. B CHANNEL ARI TRIP
(1) (d) Annunciator -

''gf','i
(O

:

IV.D.1.b. SAFETY RELIEF VALVE OPEN
(1)(e) Annunciator

! IV.D.1.b. All SRV's lift initially
(2)(a) W ;

!

IV.D.1.b. One SRV lifts one subsequent lifts
(2)(b),

IV.D.1,L Scram occurs on MSIV Closure-
'

(3) (a) ,

:IV.D.1.b. ARI initiated at g 1090 psig;

! (3)'(b)

D
'

IV.D.1.b. Racirc. Pumps trip on ARI initiation
(3) (c)-

.

._P

, ,

!f
. . . >

'
- ._ . . . .. -.- _. -, , ,,
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TRANSIENT' PERFORMANCE TEST l

DATA SHEET MSS 06
SIMULTANEOUS CLOSURE-OF ALL MSIV'S

p]a?ERFORMANCECRITERIA
Sheet 2 of 2

g The criteria for acceptable performance for the following data
.

re listed in the Transient Performance Test Procedure.
'

I

DATA-TAKEN'BY: IN 4 DATE: I/.-

i . . - . . _ . _ --

..

ITEM DESCRIPTION SATJ/
NUMBER UNSAT=

u ._ j

Real ' time The Simulator operated in real: time as: indicated

~ [''Operation by completic- of the test without-'a' suspension;of <

Simulation, and the. ISD/IST status was :not FAIL. .- .
*

-- , ..

.(
. .

v

.|

- -

,

!-

1

)
.!

' r
e
b/ |

|

i

_ - . - - -

1
, w a
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PDAPS SIMULATOR TRANSIENT PERFORMANCE TEST
fN ,

b
STPT-RRS08

RECIRC MG SET DRIVE MOTOR BREAKER TRIP
(Simultaneous Trip of all-Recirculation Pumps)

Prepared by: Bud Havens Date: 12/26/90 *

Simulator Test Operator

Approved by: N I Date:- //VM'/
*

''
Lead Test pp' ratore

L/

I. TEST REQUIREMENT
SIMULATOR OPERABILITY -TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix B, Section Bl.2'

.

Run this transient test from an initial condition of
approximately.100% power, steady-stace xenon and decay heat'
with no operator followup action. >

II. TEST ABSTRACT
This performance test will test simulator responsc to a -

simultaneous trip of a both Recirculation. Pump: Drive Motor
Breakers caused by an'instantaneousiovercurrent trip Via
Simulator Malfunction. Twe' result will be a-reduction in

('')T
flow from the Recirculati an' Pumps, causing a reduction in 1

(_ drive flow to the jet pumps iri the reactor vessel. This -

.

will cause reactor _ core- flow and thereby treactorfpowe: to
decrease. The reduction in power will be_ accompanied by a
reduction in pressure.and steam flow as the'Ehc System
reacts to control pressure. Vessel | level will swell as flow-
drops and-the void fraction in the core-increases, then will'
be returned to normal by the.Feedwater Control _ System.
Reactor power,1 steam flow and feedwater flow initially,wi.ll~ .

stabilize at approximately 45%, then'slowlysincrease over a-
period of several minutes as,feedwater temperatu're < ,

decreases.

III. TEST REFERENCES 1

A. Other Performance Tests

1. SSPT-0T 112

B. Reference Plant Performance Data.

1. SP 1231, Recirculation Pump Trip

r. ('N , TP - 1.61
t. /: STPT-RRS08j.

!.

, = , ,
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SIMULATOR TRANSIENT.m

(\-,) PERFORMANCE TEST-
-Page 2 of lof

.

IV. TEST DESCRIPTION

A. Initini Conditions

10 14*

B. Malfunctions used:'

Malfunction.No.: RRS08 A1& B-*

C. Effects
The insertion of-Malfunctions RRS08 A &LU simulates-an
instantaneous overcurrent.conditionsfor both'
Recirculation Pump MG Set Drive Motor Breakers.- This
causes n' protective. trip and lockout ~of the MG. sets..

1. Expected parameter _ response; given below is based.
on best estimate' data, Reference Plant Data from-
OT-112 and extrapolated from the results of SP
1231, Recirculation PumpfTrip._ Anyctime-values.
are referenced to tine of. insertion |of;the
Malfunctions unless otherwise indicated.

(''\
,

(_) 2. The j ..ediate results for the MG' Sets tre:

an increase in both'MGLset drive, motors-*

current to full scale, accompanied by/an:
' increase in-both MG--Sets:generatorLpower-and
current. ThisLdrive motor overcurrent will

~ '

trip the drive ~motc" breakers and= generate an
MG Set . L/O, which in. turn will - trip the :
generator field breakersk Drive' motor-
current and' voltage,.'and-generator current ~- , .

voltage, speed and power will'thent drop to:0.
,

| The breaker trips and L/O's1will bei
annunciated. These: actions can be1 confirmed
by observing indicatorsifor the MGJ Sets on
panel 20C004 and: annunciators on panel"

,

Annunciator panel.204.
| -

following the field oreaker trips,-'both- -+
'

i Recirculation.-Pumps will rapidly' coast down
as evidenced by decreasing pump flows'and

'

| differential pressuresiindicated|on panel.
20C004, and decreasing pump speed! indicated >
on panel 20C0088. The change in pump flows

TP - 161,m

( ) STPT-RRS08

|
1

| < 1

|
;r

.i'

. . , s ,
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can also be confirmed by analysis of GINDAC
i plots.

4

3. The following changestin jet pump _ loop and total
core flow will result from the loss of flow from .|
tripped Recirculation Pumps:

the decreesing jet pump drive flows from.the J.

Recirculation loops Will cause.the indicated
. calibrated and loop jet pump _flowsiassociated_
with both loops'to decrease on' panel 20C004.
This can be confirmed by. analysis of the:
GINDAC plots.- ,

,

'\
. . .

the decreasing jet pump ~1oop flows will*

result'in a' decrease in core flow.
Approximately 20 sec..after the field breaker.
trips, the jet pump loop rlows.will reach:17
MLbic/Hr, and willcstabilize at approximately
18 MLb/Hr.over t..e nextJ30 sec. This can:be-
confirmed by analysis ofLthe'GINDAC plots. ,7

indicated total core. flow will1 remain a$~N - ,

\ ,/ summation of the individualJ jet' pump loop
,

'

flows throughouttthe. transient;|thus it will
s

i decrease quickly during the firstil5fto120
sec, to a minimum value of. approximate 1yL34
MLbm/Hr, -then will1 stabilize over the / next 30 L
sec. at approximately 35 to 36 MLbm/Hr. This:

| can be confirmed:by-analysis of the GINDAC
~

plots.-'

4. The decrease in total-core flow will1have the
~

.

following parameter and. system response:

.APRM indicated powerzwill; drop rapidly over-

the 8 to 10 sec. following-the field. breaker-
3 s

trips, and will;then-stabilize at
approximately.42% over the nextR30Jsec.
Beginning'approximately 2 min. foJ"", wing the:

field breaker trip, ADRM power will;begin;to
slowl" increase due tvLthe reduction in.

| feedwate. heating.

core thermal power will : decrease note slowly+

than'APRM. power, and willLdecrease to'

.TP '161~ ~s
j L 'STPT-RRS08

,

!

</ '

,
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J approximatelyl Sht? ov'er itiheilfirstf 30 ; see b . .

j

EfollowingLthe+ field breake$ trip,;-|thenislowly! , s.
' decrease over the next-'30,sec.;to s'

- approxima'telyi4 5% . EApproximatelyl2[minh. D' >

-after tholfield breaker-1tripi coreLthermali"
. ' '

= power 1will begin(tolincrea~selasbAPRM's" $
" increase --(seegdiscussion\above) '.s TotalbSteam ; j'"

< Flow should1 follow;theLaame.trendtas thermal: '|

power,Jstabilizingiatiinitiallyiatif .

l,
'

"approximatelyj7.!MLbm/Hrbthenjslowly; '
,

,Lincreasing,: T,
" ' ~ ~ _

,

B,

Reactor pressure (shouldidecreaseRasicores $ y.

thermal:powerldecreases?due?tosEHC Systemf J'

,

action >to contro1Bpressure',, The values;
shouldirespond'iniapproximatelyithe same
nannerJasycore thermal::powerianditotallsteame *

_

Tflow. w+

,

;ves selslevel L williswell f ciuring f tNej co~astdown f .;.

of the1RecirculationiPump|due)toclossiofiflow
_

out ofLthe: vessel.< annulus 7and';thevincreasedi ^f"
O co rei void D f raction t as t co re -:' flow 1 decreases .
V ~The maximum level shouldibefoxperienced;atJ30c -

-'to : 35.- sec.: followingdthat fieldi breaker | trips;;
andLshould(not' result"inthighjlevelsturbinei

'

itrips 4.. Levelp should istabilize e at:1 the- +
,

:setpo.1nt)at:approximately;the%2' mini? mark. 0
3
"

.. .

tota 11feedwatersflowcwillj.r.spondEto the? -e.:

-decreasingTtotal? steam:flowcinicdmbinationt . -

'|with thelincreasingivesse191evelW yfinitially?. '

jdecreasing^at;theisamelrate;asiste W flow.for? -

the' initially,fwillldropElessirapidlyfthani; + ;i1

:steamjflowiasilevel reachestitsipeak;fand; -

willsthenidropibelow1totalisteamjflow.itof m

Ere * rellevel ?thenbstabilizRatEncarbthes' -

same value asEsteamiflow;:- 4,

9p '
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D. Documentation

1. Significant Parameters to be Collected

a. Analog Parameters:

(1) Reactor Power (% Flux)
(2) Total Steam Flow
(3) Total Feedwater Flow
(4) NR Reactor Pressure -

(5) NR Reactor Vessel Water Level
(6) Total Core Flow
(7) Recirculation Pump A Flow

i (8) Recirculation Pump B Flow
1 (9) Jet Pump 1 Flow

(10) Jet. Pump 6 Flow
(11) Jet Pump 11 Flow
(12) Jet Pump 16 Flow

b. Annunciators, Indications, Interlocks: .~>

(1) Annunciators; -

0. (a) REClRC DRIVE MOTOR TRIP (A & B) g
(b) _RECIRC GEN LOCl{OUT TRIP.(A & B) E
(c) RECIRC GEN AUXILIARY LOCKOUT TRIP -

(A & B) E
(d) RECIRC PUMP LO DIFF PRESS - (A & B) [
(e) 2 GEN VOLT REG AUTO TO MAN ;

UNBALANCED g
(f) REACTOR HI, LOW WATER LEVEL' '

(2) Indications; k
(a) MG, set-drive motor currents go full E

scale, then to10:p"_n' breaker trip. -

(b), increase in the MG Sets generator b
power and current, then to 0 on %
field breaker trips. g

(c) field breaker closed! indicating =.-lights on panel 20C004 doenergize. E-

(d) drive motor voltages, and generator i
voltages, speeds and power drop to y;
O on breaker trips. y

(e) decreasing pump differential
pressures on pane]~20C004 following h
field breaker. trips, g

i
&

-TP - 161- - !.-

STPT-RRS08 g

h
e
L

|-
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-

(f) decreasing pump speeds as. indicated- l.
;on panel 20C008B following field H

(breakerftrips.
(g): decreasing feedwater injection

- ctemperature after-2-min.
.. !

-

(3): | Interlocks;> ;I
^

-(a) MG Generatch L/O on- Drive Motor
Breaker |overcurrent trips. !

'

2. Data Collection Methods: !

a. Significant Analog parameters are to be-
. .

collected!using: the, GINDAC! method described '
in Appendix I; use suspendTleve):4.and-the;

'

DATA 2 datasets ,

R

b ~. Significantlannunciators;Lalarmsiand
-interlocks aref.toJbe collectediusing the--
attached?Datal Form for this performuce , Test, j

- E. Terminating Condition
(''Y >

hs / This Performance 1 Test may besterminate'd whenithe
simulated plant conditions are such'that afstable,1-

controllable and caf6 condition has;been attained 1which
could be' continued toicold shutdowniconditions. In a

y addition,f the folitiwing musty be = observedias: a minimum: ,':

-APRM: power-is:observedito be.eincreasingEdueJtoi-.

.'decreasingxfeedwateriinjection; temperature.

rV. " ACCEPTANCE CRITERIA:
The following|Criterialare,to.be:used;to= judge the:
acceptability _of the!results of-thisitest.Je

>c. -The1 responsetof the Simulator'resultingofrom-operator
| action,+ automatic plantfcontroisiand inhetent operating '

characteristics 4willLbelsuchethat,cwithintthe,

:necuraciesilistedLunder.: Steady-State'andLNormaln
OperationsL: Test"CriteriaJ(Appendix D), the. operator:

,will notHobserveraLdifference between the'. response of
.the simulator.and;ieferenceiplant control room >
' instrumentation---and shall not violateithe physical:~

,

p ' laws'of nature.;.
-

,

cr~ - TPi-Ll61:

( -STPT-RRS08

'\1
,

~
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;.
B. Significant Parameters AcceptanceTCriteria:

i '

' For each of the Sigt.ificant1 parameters' listed'in.
Section IV.D.1 above r the response of-- the' parameter -:

match the description in Section:IV.C. 1 4

Where parameter versus_ time values'are;specified, .' .

4
'

!parameter response within t10% of the specified value-
is acceptable, as'longjaa the responso does not cause,

or fail to cause an| automatic action 1orialarm if the l
4 -

-

Reference Plant would have or not: have _ caused | the - !i
-

^

automatic action or. alarm.-
~

.

i The Simulator;will. operate 41n.realftimeLas indicated $yij C.
j the test being.completedtwithoutzinterraptionlof:. ,

simulation. IfEsimulationfis::' interrupted becauselof- 1
.

''non-real time-operation, theistatus message'on a:-

Simulator. computer ISD/IST monitor will- read -FAIL.: > m

q
9

. D. Transient operation can'be' carried 0nLuntil:

1. a stable,: controllable,fsafeiplant condition-is
.

J.4

j achieved which can be-continuedlinJaccordanceswith *- k

plant operating procedures;-to-cold, shutdown; i
g

conditions,.or ' j
4

4

b 2. a simulator operating;-limitation isDreached.
;
' 'VI. PROCEDURE

i A. Preparation
.

;- 1. Reset the Simulator to IC514 )[dfdf7$047f
2. _ Prepare to collect data:IAWLAppendix;I;and;Section

|
IV.D.2.a.

'

3. Insert Mal-function-RRSOBLA & BTwithia#30isec.itime.'

j' delay.

Y 4. , Check the' data-form attached toLthisTprocedureifor
; all the: items:listedLinJIV.Dil;b;#make-additionsi 4

!L or deletionsvasynecessary.

1*

[
;

'

.

; - .TP -s161 !

); STPT-RRS08.

s
J

'T

,

1
-

;
. . ,

4[ ;. W 4 , ,, ,W+.. 1.O . .L_,., , .. ,_, , , . , , , ,e.,,-,,, ,s . , , . , w,,,
' W. L c , , i
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B. Performance ,

t

1. While collecting data in accordance with Appendix ,

I and Significant Parameters, take the simulator
out of freeze,

2. Observe the Simulator response'to generally verify :

the occurrences listed in Effects and log the _' |
occurrence of the Annunciators, Indications:and
Interlocks on the data form, marking each item'as
Sat or:Unsat as' appropriate.

'

3. When the Termination' Conditions'aro reached,
terminate data collection:and place the Simulator
in freeze.

4. Assemble Test Data for Analysis.

/ \

U

|

l

|

|

I

|

! 4

TP - 161f-.( g) STPT-RRS08

. _~ . _ . - _
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VII. RESULTS ANALYSIS

/ bI I Test Performer O'Date of Test

[dk4d~ -/hv/N Analysis byDate Analyzed

Prepare a plot of the collected data in accordance with
Appendix I. Using the plotted parameter data-and|

_
.

observation notes taken, mark Sat or Unsat_to indicate that
each Acceptance Criteria listed below criteria is or is not
met.

Criteria Sat /Unsat

A. The response of the Simulator resulting-
from operator action, automatic plant
controls and inherent operating- e/
characteristics will be such that... d'Y

B. Significant Parameters Acceptance
Criteria

/~'i 1. Analoc Parameters:
V

'

a. Reactor Power (% Flux) bd9[
b. Total Steam Flow ~ 5J T

| c. Total Feedwater Flow JLT

| d. NR Reactor Pressure 14f
e. NR Reactor Vessel Water Level J<i

i f. Total Core Flow LO"
l g. Recirculation Pump A Flow Saf
L h. Recirculation Pump B Flow ScF

i. Jet Pump 1 Flow - Lf /'

j. Jet Pump 6 Flow JW'
k. Jet Pump 11 Flow Id A
1. Jet Pump 16 Flow Jk/

| C. Transie t operation can be carried on )b
| until 1) a stable, controllable, safe
| plant ndition is achieved.which can be
; continued in accordance with plant

operating procedures to cold shutdown
conditions, or 2)' a simulator operating
limitation is reached.

|

r

! TP .161fs() STPT-RRS08,

. . _ . _ _ -- ..
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VIII. CORRECTIVE ACTION

A. For any of the criteria analyzed in VI. or VII. . as
Unsat, submit a Simulator Discrepancy _ Report-(SDR) in
accordance with TP-162.. If any.Unsat is rocorded,-
designate the Performance Test Certification Status in
the (appropriate) Performance Test Database ~asLUnsat.

B. List all Unsat'sLand the assigned Work Order Number:4

*f f $0/r|(!/M BdYR*
NO #&* ''' UU"" h'1 f M ''

'

1. i

2.Dm,knuh 5aL ito,* iN"" "bjj' .y (,5gg p,;j
C. If complete retest is required following SDR

resolution, indicate by marking the appropriate blank-
in the Completion.section.

IX. TEST COMPLETION /
V

A. Perforr.ance Test completed: SAT Unsat

[~ ) Database updated $U .

,\/ Data Entry

B. Followup required for Unsat Results ,

4/
1. Complete Retest required: YES ,NO -

i

2. All SDR's resolved, Test Sat:

Test Operator Date

Database updated
Data Entry-

C. Test Reviewed:

Lead Test Operator Date

D. Test Completed:

Sim. Support Supv. Date

TP --161.,n
i ) STPT-RRS08

.

.2.'s i 1at v y _ - F- ,ev, , ,
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TRANSIENT PERFORMANCE TEST
DATA SHEET - RRS08

SIMULTANEOUS TRIP OF BOTH RECIRC MC SET DRIVE MOTOR BREAKERS
SHEET 1 OF 2

g yERFORMANCE CRITERIA
| ) Iae criteria for acceptable performance for the following data
'bre listed in the Transient Performance Test Procedure.

DATA TAKEN BY: b d v ('r DATE: /
,

, . - -

ITEM DESCRIPTION SAT /
NUMBER UNSAT

_

IV.D.1.b. RECIRC DRIVE MOTOR TRIP Annunciator
(1)(a) j{T

IV.D.1.b. RECIRC GEN LOCKOUT TRIP Annunciator
(1) (b) pf

IV.D.A.b. RECIRC-GEN AUXILIARY LOCKOUT TRIP Annunciator
(1) (c) Ski

IV.D.1.b. RECIRC PUMP LO DIFF PRESS Annunciator-
(1) (d) f/(

| .

l IV.D.1.b. 2 GEN VOLT REG AUTO TO MAN UNBALANCE Annunciator
{,$(1) (e)

IV.D.1.b. MG Set drive motor current response
(2)(a) l#J SAT

- IV.D.1.b. MG Set generator power and current response

| ( 2) (b) h{,A
1

'

IV.D.1.b. field breaker indication response rI35(2)(c)
|

IV.D.1.b. drive motor voltage;. generator voltage,-speed and
- $U(2)(d) power response

{' .
IV.D.1.b. pump differential pressure indication response ~ -

'

(2) (e)
1

_. - . . _ -- , _ _ ._ . .



TRANSIENT PERFORMANCE TEST
DATA SHEET - RRS08

SIMULTANEOUS TRIP OF BOTH RECIRC MG SET DRIVE MOTOR BREAKERS
SHEET 2 OF 2

RFORMANCE CRITERIA
The criteria for acceptable performance for the following data

re listed in the Transient Performance Test Procedure.
//l!' 'DATA TAKEN BY: ! Ad4S" DATE:

.

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. pump speed indication response $/g ,t
(2) ( f)

IV.D.1.b. feedwater temperature response
(2 ) (g) $pf

IV.D 1.b. MG Set generator L/O on drive motor breaker
(?) (a) overcurrent trip ',(s l,

Real Time The Simulator operated in real time as indicated
Operation by completion of the test without a suspension of f ./
) Simulation, and the ISD/IST status was not FAIL. )&'

| (:L ,
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PDAPS SIMULATOR TRANSIENT PERFORMANCE TEST

| -SMPTT-RRS08:
|

RECIRC MG SET DRIVE MOTOR BREAKER TRIP.

Prepared by: Bud Havens Date.: 12/20/90-
Simulator Test Operator ~

M/Approved by: Date: /
/

LeadTestgperator

I. TEST REQUIREMENT
SIMULATOR OPERABILITY TRANSIENT-PERFORMANCE ~ TEST
ANS-3.5 Appendix B, Section-B1,2

Run this transient test from an initial condition of
approximately 100% power, steady-state. xenon and decay heat
with no operator followup action.

II. TEST ABSTRACT
This performance-test will test simulat'or response'to a trip
of a single Recirculation Pump Drive Motor Breaker caused by
an instantaneous overcurrent trip. The result will be a-
reduction in flow from the selected Recirculation Pump,
causing a reduction in drive flow'to the associated jet

/ pumps in the reactor vessel. ThisLwill cause reactor core^

(,)^ flow and theroby reactor power to decrease. The reduction
in power will be accompanied by a reduction in pressure and
steam flow as the EHC' System reacts to control pressure.
Vessel level will swell as flow 1 drops and the void fraction"
in the core increases, then will be returned:to normal by
the Feedwater Control System. Reactor: power, steam flow-and
feedwater flow initially will-stabilize at approximately.
65%, then slowly increase over a period of.severa1' minutes

,

| as feedwater temperature decreases.

III. TEST REFERENCES
|

!
t A. Other Performance Tests

1. SSPT-0T 112
l

e. STPT-SP 1231

B. ' Reference Data

SP 1231, Recirculation Pump Trip*

i f5 TP - 161
SMPTT-RRS08,]

. -.
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IV. TEST DESCRIPTION
4-

A. Initial Conditions

IC 14*
,

B. Malfunctions used:

Malfunction No.: RRS08*

i'

Components to be-tested -Alternate Atand'B'*
i.Recirc~MG Set Drive Motor' Breakers on each

test.
_

Options'used in this test:- / .*

C. Effects
T'io insertion of ~ Malfunction RRS08 simulates an
instantaneous overcurrent condition 'for the selected
R1 circulation Pump MGLSet Dttive Motor Breaker. This
causes a protective trip and lockout of the MG-set.

s_,/ 1. Parameter values and times-given belowfare based
Reference Plant Performance Data extrapolated from
the results'of SP 1231, Recirculation' Pump Trip.
Times-are referenced to time of insertion of the-

Malfunction-unless otherwise indicated.

2. The immediate results-for th'e selected MG SetLare:

an increase in-the selected MG set ~ drive-
-

motor current to' full. scale, accompanied.by
an increase in the MG Set generator _ power <and
current. This drive motor overcurrent will
trip the drive-motor breaker andigenerate an
MG ESet L/O, which ini turn wil1. trip the
generator-field breaker'.- Drive motor current.
and-voltage, and generator current,; voltage,
speed.and-power _will'.then drop to 0.- The
breaker trips and L/O's will be annunciated.
-These actions can be confirmed by observing' ,

indicators for the selected MG Set _on panel i

20C004 and annunciators'on panel Annunciator

| panel 204.

TP - 161fw() SMPTT-RRS08

_ . . _. . . - _
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i

following the field breaker trip, the- _

j
.

selected- Recirculation Pump _will' rapidly |

coast down as evidenced by decreasing pump
flow and differential pressure on panel
20C004, and decreasing pump' speed as |

indicated on panel 20C008B. Theunaffectedloop' flow should-increase to = 43X10 GPM.
confirmed by analysis of GINDAC plots.

3. The following changes in--jet pump. loop-and total
core flow will result from the?lossJof: flow from
the celected Recirculation Pumpi

the decreasing jet pump' drive-flow from the.

selected Recirculation loop will_cause_the
indicated calibrated and' loop jet pump-flows-
associated with that loop to decrease on-
panel 20C004. This can be confirmed by
analysis of_the GINDAC plots.

the dec : easing selected jet pump loop flow.

/~T will result in a decrease in core flow.
(_,/ Approximately 10 sec, after the field breaker

trip,-the affected jet pump loop _ flow will,
_

reach 0, then will increase to approximately
16 MLbm/Hr over the next 30 sec.- The
unaf fected jet pump loop - flow will4 slowlyL
increase as-the affected loop flow decreases,
then it will continue to' increase'to=
approximately 75 MLbm/Hr as the af fected loop
jet pump flow increases. This:can.be
confirmed by analysis of the-GINDAC' plots for

! the calibrated jet-pumps.

indicated total' core flow will remain a.

summation of the individual. jet. pump loop j
flows throughout the transient;;thus it will- |

,

decrease quickly during.the first 10 sec, to| ~

a minimum va)ue of approximately 70 MLbm/Hr,
l then will increase over the next 30 sec.:to

approximately 88 MLbm/Hr. .This can be
confirmed by analysis of the GINDAC, plots.

octual core flow is less:than indicated-.

because-the increase in the affected jet pump.

i TP - 161

() SMPTT-RRS08

,

e - ~ , -
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;

Iloop flow after;the;10"sec. poink is?duelto:
-flow reversal through theiaffected jetipumps..
Actual core flow!can-be* calculated byl.

~ '

j-

|decreasing thestotal core flow!by;twice!the: _

'u ~affectedijet_ pump loop' flow. .ThisTvalue.
- should be iapproxim_ately 55; MLbm/Hrrwhen; the*
. jet pump loop flows hav.e' stabilized.t.1For =

'- confirmationf at!this core flowson thep100%i :
rod pattern?line',spower shouldJstabilize at' .!4n ~
approximately 65%.:. -

'

iThe decrease.in total--coreDflowLwillIhave thol
'

;
4. - :p

following'parameterfand: system responseil '
<

APRM indicated powerlwillidropfrapidlyftoi ,
i*

,

:approximately;70% overfthe?8JtoL10'sec;; , -j
'

-following'the fieldLbreaker trip. ..It;will
-

_then slowly! decrease to approximatelyR65%'-

over the'.next=3_0 sec. !Beginning
_ _ .t

,

approximately;.2 min'.cfollowing:.the field?' #

breaker trip, APRM. power willhbeginJtoislowly.
-increase-due to;the reductionLinufeedwaterl
heating.-

'
'

|j

core thermal-powerLwillFdecrease more|alonly:> *

than APRM' power, andswillTdecrease toc
|approximatelyg-75%:over;the firstJ 30 sec.- .

,i

follo_ wing the7 field; breaker;triphth.entslowlyo
decrease:over the1nextL30isec.1tos .

-approximately-65%C 1Approximately12 min'.
'

,

after-the field breaker 7 trip,icore thermal
pow'er :will . beginn tor increase r a's f APRM 's;
increase 1(see - discussion $above)!. bTotalE Steamt
Flow.shouldLfollow the sameitrend asLthermalf 4

s

-power, stabilizing atDinitiallyfatt. .
'

,, approximately 9.'1 MLbm/Hr, then slowlyL1
increasing-

'

r~
.

! f I-..

~

L1 *: Reactor pressure should decreaseTas-core} , ,

L thermal powerLdecreasesTdueTto::EHC? System?
action.t cont'ol pressure.-iThefinitial'o rj;

: stable'value*at;approxima_tely?40sec.7 .

'

following:the~ field breakeritrip'should be
approximatelyf960Trespectively; . thenowill .

slowly 1 increase a~s core thermal powerLbegins;-|

'

TP. -' 161~ - p
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to increase at the 2 min.~ point.

vessel level will swell during the coastdown+

of the Recirculation Pump due to loss of flow
out"of the vessel annulus and the increased-

.

core void fraction as core flow decreases.
The maximum level'should be experienced-at 30.
to 35 sec. following the field: breaker-trip,.
and should-not exceed 10"-above the initial

i
level. Levelishould stabilize at'the
setpoint at approximately the.t min. mark..

total feedwater flow will respond to the. ,

decreasing total steam. flow in combination
with the increasing vessel level by initially
decreasing at-the same rate as steam flow for-

1the initial 3 to 4 sec., Will; drop 1 ess
rapidly than steam flow until approximately.
the 23 see point; it will then drop slightly
below: total steam flow at 30 sec. and-remain-
there for the next 60 sec., then stabilize at
near the same value as steam flow.

(}
D. Documentation

1. Significant-Parameters to be Collected

a. Analog Parameters:.

(1) Reactor Power (%-Flux)-
(2). Total Steam Flow
(3) Total Feedwater Flow-
(4) NR Reactor Pressure

,

(5). NR-Reactor Vessel Water' Level
(6) Total Core--Flow
(7) Recirculation Pump I. Flow
(8) -Recirculation Pump B-Flow
(9) Jet. Pump 1 Flow;
(10) Jet Pump 6 Flow-
(11) Jet Pump:11~ Flow ~ ;

!

(12); Jet Pump;16 Flow

.

3

.

G- TP -161 .'

- k ,) SMPTT-RRS08

4
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b. Annunciators, Indications, Interlocks:

(1) Annunciators;-

(a) RECIRC DRIVE MOTOR TRIP
(b) RECIRC GEN LOCKOUT TRIP
(c) .RECIRC GEN AUXILIARY LOCKOUT TRIP
(d) RECIRC PUMP LO DIFF PRESS
(e) 2 GEN VOLT REG AUTO TO MAN

UNBALANCED

(2 Indications;

(a) selected MG set drive motor current ~
to full scale,-then to 0 on, breaker

"

trip.

(b) increase in'the MG-Set generator
power and current, then to o on
field breaker trip.-

(c) field breaker closed indicating
light on=panelb20C004 deenergizes.

(d) drive motor voltage, and generator
voltage, speed and power will.then

.C) drop to 0 on breaker trip..
(._/ (e) decreasing pump differentialo

. pressure on panel 20C004'following
field breaker trip.-

_ (f)J decreasing pump-speed as indicated
on panel 20C008B following-field
breaker trip.

(g)- decreasing feedwater injection
temperature-after 2 min. ,

(3) Interlocks;

(a) HG Generator L/O onzDrive Motor
Breaker overcurrent trip.

2. Data Collection Methods;

a. Significant Analog parameters are to be
collected using the GINDAC method described ~
in Appendix I;.use. suspend level-4 and-the
DATA 2.dataset.

b. Significant annunciators, alarms and
interlocks-are to be collected using the
attached Data Form for this Performance Test.

: A TP - 161

[ ( ,) SMPTT-RRS08
1

I
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E. Terminating Condition

.This Performance Test may be terminated when the
simulated plant conditions are such that a stable,
controllable and safe condition has been attained which-
could be continued to cold shutdown conditions. In
addition, the following must be observed _as-a' minimum:=

APRM power is observed to be increasingidue.to 1*

decreasing feedwater injection-1 temperature..

V. ACCEPTANCE CRITERIA
The following Criteria are to be- used' to judge the
acceptability of the results of thisitest,

t

A. The response of the Simulator resulting fromfoperator
action, automatic plant controls and--inherent operating
characteristics will be such_that,-within the
accuracies listed under Steady-State and Normal-
operations Test Criteria '( Appendix _ D) , the operator
will not observe a difference'between the response of

(~~ the simulator and: reference plant-control room
,

;

\ instrumentation,_and shall not violate the physical
laws of nature.

B. Significant Parameters' Acceptance Criteria

For each of the Significant parameters-11sted in.1

Section IV.D.1 above; the response of the-parameter-
match the description in Section IV.C.
Where parameter versus time values are specified,.
parameter response within 110% of the specified value:
is ccceptable, as long'as the responneLdoes'not cause
or fail to cause an automatic action or. alarm;1f the
Reference Plant would have or not have caused the
automatic action or alarm.

C. The Simulator will operate-in real.-time as= indicated by i

the test being completed without interruption of ;

simulation. If simulation is interrupted because of '

non-real time operation, the-status message?on|a.
| Simulator computer ISD/IST _monitorLwill; read : FAIL.

TP - 161r-,

| ( SMPTT-RRS08
,

,
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D. Transient operation.can be carried on until:

1. a stable, controllable, safe plant condition is
achieved which can be~ continued in accordance with '

plant operating procedures to cold shutdown.
''

conditions, or

2. a simulator operating limitation is reached. ,

I
VI . ' PROCEDURE

A. Preparation ;

g gjp 7, OJN1. Reset the Simulator to'ICL]4 g

2. Prepare to collect. data IAW Appendix I~and Section
IV.D.2.a.

3. Insert Malfunction RRS08 with a-30 sec.-time
delay. !

(~T 4. If desired to perform the SSPT's referenced in
(_s/ III.A,-obtain those test-procedures and' prepare'to ,

perform them,

5. Check the data form attached to this procedure for
all the items listed in IV.D.1.b; make additions ,

or deletions as necessary. .

.

B. Performance
'

1. While collecting data in accordance with Appendix
I.and Significant Parameters', take the. simulator' '

out of freeze. ;
.

2. Observe the Simulator response to generally verify I

- the occurrences listed in Effects and log the
occurrence of.the Annunciators, Indications and :

,

*

| Interlocks on the data form, mark each item as Sat.
or-.Unsat as appropriate..

3. Take only the following actionion the control
-

I boards,

TP - 161- in
.( ) SMPTT-RR508

.

F

w

- . . 7
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4. When the Termination Conditions are reached,
terminato GINDAC data collection. Simulation.may
continue for the p'urpose.of~ completing the SSPT's
referenced in III.A; then place the simulator in-
freeze.

5. Assemble Test' Data for-_ Analysis.

1

O ,

,

I +

TP 161,Q
|

' - !.v/ SMPTT-RRS08
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VII. P2SULTS ANALYSIS

Date of Test '/ J I- Test Performer-- ! ^' "

/[/Nf/ Analysis by I/ *Date Analyzed , , , ,

Prepare a plot of the collected data in accordance with '

Appendix I. Using the plotted parameter data and
observation notes taken, mark Sat or Unsat to indicate that
each Acceptance Criteria listed below criteria is or'is-noti
met.

Criteria Sat \Unsat

A. The response of the. Simulator resulting
from operator action, automatic-plant
controls and inherent operating ; <E-2

' l-characteristics will be-such that...
!

D. Significant Parameters Acceptance ,

Criteria

1. Analog Parameters:

a. ' Reactor-Power (% Flux) ' Ut -

b. Total Steam: Flow %f
c. Total Feedwater Flow LT i

Sd.d. NR Reactor Pressure
. .

Mr,e. NR Reactor Vessel Water Level
f. Total Core Flow WM
g. Recirculation. Pump A-Flow W
h. Recirculation Pump B Flow V!

OW2 /I'. Jet Pump 1 Flow
j. Je; Pump 6 Flow //w/> /
k. Jet Pump-11 Flow Sd
1. Jet Pump-16 Flow fat i

i!
.

C. Transi t operation can be carried on-
i

| until a stable, controllable,= safe
plant ndition is achieved which can be
continued in accordance'with plant
operating procedures to cold shutdown
-conditions, or 2) a simulator' operating
limitation is reached.

O TP-- 161

'h SMPTT-RRS08-
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' VIII. CORRECTIVE ACTION

A. For any of the Criteria analyzed-in V.-or VI.-as Unsat,
submit a Simulator Discrepancy Report (SDR) in-
accord 5nce with TP-162. If any Unsat is recorded,_
designate the Performance Test Certification-Status-in .

the (appropriate) Performance Test Database as- Unsat. - '

B. List all Unsat's and the_ assigned Work ~ Order Number:
,

dW E*' b $* - #M '

/ - fAu 05%)1* "O kNY we gy,Q fy; 3 uue;u
W 0 0*'If complete retest is required following SDR-C. resolution, indicate by signing the appropriate blYnY'0 "

,

in the Completion section.

IX. TEST COMPLETION

A. Performance Test completed: SAT Unsat

Database updated M
j p . Data Entry

V
B. Followup required for Unsat Results-

I
1. Complete Retest required:- YES NO

2. All SDR's resolved, Test Sat:

Test Operator Date
j

Database updated
Data Entry

C. Test Reviewed:
.

N

Lead Test Operator te*

D. Test Completed:
,

Sim. Support Supv. Date
~

,

.

TP - 161p
J, [u dd M w/ [.w

SMPTT-RRS08
- - -

ff ^ (,00 9|001.3 fr|2du * O

,
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MALFUNCTION PERFORMANCE TEST
DATA SHEET - RRS08 i

RECIRC MG SET DRIVE MOTOR BREAKER. TRIP [
SHEET 1 OF 2 '

g jERFORMANCE CRITERIA ,

The criteria for acceptable performance for the-following d'ata
(a)re listed in the Malfunction Performance Test Procedure.

,

i

[. /sdde.d- DATE:. //Il '

DATA TAhEN BY:

ITEM DESCRIPTION SAT / j

NUMBER UNSAT !
!

)

IV.D,1.b. RECIRC DRIVE MOTOR TRIP Annunciator- i
,

(1)(a) e- <
Nf .

.,-
,

IV.D.1.b. RECIRC GEN LOCKOUT TRIP Annunciator
(1) (b) g ,

fd/
?

IV.D.A.b. RECIRC GEN AUXILIARY LOCKOUT TRIP Annunciator-
(1) (c) ;,

, ,

y'

IV.D.1.b. RECIRC PUMP LO DIFF PRESS Annunciator
(1)(d) ,. /

W :

v

IV.D.1.b. 2 GEN VOLT REG AUTO TO MAN UNBALANCE Annunciator !

(1) (e) N. j,

.i

IV.D.1.b. MG Set drive motor current. response

<|tHu ?!wa u b h, A I 0AIhr j'J
,

< ,

" A 6- 4 f*

IV.D.1.b. MG Sct generator power and current response ;

(2)(b)
'

7 j
.]0 1 I

;

IV.D.1.b. field breaker-indication response

Jk['((2)(c) ,

-

'
IV.D.1.b. drive motor voltage; generator. voltage, speed and
(2)(d) power response .

!

c
\"' IV.D.1.b. pump difforential pressure indication response

; (2) (e)

|
t

. . -_ - - - .- . -
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MALFUNCTION PERFORMANCE TEST |
DATA SHEET ; RRS08 )

i

RECIRC MG SET DRIVE MOTOR BREAKER TRIP
SHEET 2 OF 2 i

IERFORMANCE CRITERIA
The criteria for acceptable performance for the following data

re listed in the Malfunction Performance Test Procedure.
/.!S fDATA TAKEN BY: [.- / WAo- DATE:

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. pump speed indication response
(2) ( f) /-

|d. '

IV.D.l.c. feedwater temperature response'
(2) (g) ,j

;s +

IV.D.1.b. MG Set generator L/O on drive motor breaker ,

(3) (a)- overcurrent trip
.4|

Real Time The Simulator operated in.real time as indicated
Operation by completion of the test without a ruspension of -4

Simulation, and-the ISD/IST status was not FAIL. JJJ

|

_

| -- - -.- -. .._ _ ., , , , . _ .-
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PBAPS SIMULATOR TRANSIENT PERFORMANCE.. TEST

-STPT-MTA04' ,

TURBIh3 TRIP WITHIN BYPASS VALVE CAPACITY -

Prepared by: Bud Havens
_ Datetu12/21/90'

Simulator Test Operator

//h8N
Approved by: __ Lead Tes(y0perator /

Datet<

I. TEST REQUIREMENTL
SIMULATOR OPERABILITY __ TRANSIENT PERFORMANCE TESTL
ANS-3.5 Appendix-B, Section Bl.2.
Run this transient test.from an-initial-condition of
approximately 30% power, steady-state' xenon and. decay-heat
with no operator followup action.

II. TEST ABSTRACT
Th!.s performance test will test: simulator response to.a Main.
Turbine' Trip from_below the po' 'evel'at which the-turbine'
trip scram is bypassed._ The t J ; will . txa . tripped on ' high'

turbine vibration via simulato. '4F function. 'When the
turbine trips, the reactor will'notJacram because of theL

O bypast. The EHC system;will automatically open the. Bypass:
valves to control reactor pressure. Since~the. transient is-
initiated from within the. capacity"of the Bypass 1 valves,.
reactor pressure should initially remain stable with little
or no change. The turbine trip willttrip.the Main
Generator, which will= initiate arfast transfer of the 13KV
busses and trip the Recire. Pumps.. After the, trip of the-
Recirc. Pumps, reactor power'will decrease due to the-
decreasing core flow, causing a corresponding = decrease in
steam flow, feedwater. flow, and-reactor pressure.- Reactor
level will increase due to swell on|thentrip of.the Recire.
Pumps, then be restored to_theLsetpoint byLFeedwater-
Control.

III. TEST REFERENCES

A. Other PerfGrmance Testsi

1.- SSPT OT-112

2. STPT SP-1233

~

TP 161'() STPT-MTA04
a

i
j

-

w
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f
D. Reference Plant Performanco Data

SP-1233 {
.

IV. TEST DESCRIPTION !

A. Initial Conditions ;

IC 12 - = 20% Power*

B. Malfunctions used

MTA04 - Main Turbino Trip*

C. Effects

The insertion of Malfunction MTA04 will result in a ,

trip of the Main Turbine on high vibration. With the
'

turbine trip, the turbine Stop and Control Valves will
be tripped hydraulically. This action will terminate
the steam flow to tho turbino and automatically trip
the main generator.

1. Immediate effects on the turbino and turbine
~

controls:
,

The turbine stop and control valves will trip*

closed as evidenced by valvo position
indication on the 20C008B panel. ,

'
The control valve' demand signal will.bo gated*

to 0 by the turbino trip function. The
bypass valves will roccivo an immediato open
signal to open to tho extent necevsary to
accommodate the steam demand sensed by the

.
,

pressure controllor; in this case they should
open to near full capacity. The bypass valve i

position indication.(meters and lights) are
monitored on~the 20C008B panel.

Turbino steam flow will decrease rapidly to*
;

.0. ;

Reactor pressure and steam.line pressure*

should initially see only-a' slight ;

porturbation due to the rapid closure of the
'

O TP - 161
| - (_,) ' STPT-MTA04

i

i
t

f

._- _ _ .,. . , . _ -_ - .
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Page 3 of 9
.

turbino valves and opening of the Bypass
valves.

2. Effects on RPS

Both t he Turbine Stop Valve Closure Trip and*

the Turbine Control Valve Fast Closure Trip
annunciators should come in, but no RPS trip
should occur as evidenced by the A & B scram
solenoid group lights remaining energized on
panele 20C015 and 20C017, and the auto scram

'. '

annunciators-not coming in.
.

3. Effects on other system / parameters

the turbine trip will automatically causa aa

main generator trip, which will trip the !
field breaker and cause the generator output ;

to drop to 0.

the Recirc. Pumps will trip as a result of-

the 13KV system fast transfer that is
initiated by a main generator trip. The

,

\ recire. loop flows and core' flow will
decrease tp o and natural circulation levels
(= 25 x 10 Lbm/Hr) respectively.

As a result of the decrease in core flow,*

reactor power, total steam flow,= total
feedwater. flow, reactor pressure, and steam
line pressure should-decrease with^ reactor
power as EHC closes the' Bypass valves .to
control pressure, and feedwater control ,

*

adjusts the RFP's to control vessel' level.

D. Documentation

1. Significant Parameters to be Collected-

a. Analog Parameterst.
;

(1) Reactor Power (% Flux)
(2) Total Steam Flow-
(3) Total Feedwater' Flow
(4) ~WR Reactor; Pressure
(5) NR Reactor Pressure

TP -161
't STPT-MTA04

, . - . . -- -. . - . - - - , .
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Page 4 of 9 ,

(6) WR Reactor Vessel Water Level |

(7) NR Reactor Vessel Water Level
(B) Main Generator MWo !

(9) Main Turbine Steam Flow i

(10) Total Core Flow
(11) Total Recirculation Loop Flow'(Sum)

b. Annunciators, Indications, Interlockst

(1) Annunciators;
,

'l

(a) TURBI!1E HI VIBRATION TRIP
(b) OVERSPEED TRIP
(c) MAIN STEAM LINE BYPASS VALVE OPEN
(d) TURDINE STOP VALVE CLOSURE TRIP
(c) TURBINE CONTROL VALVE FAST CLOSURE

TRIP |

(f) 2 GEN DACK UP RELAYS !

(g) "A" CilANNEL REACTOR AUTO SCRAM does
not come in

(h) "B" CllANNEL REACTOR AUTO SCRAM does
not come in

C
(2) Indications)

(a) Turbine Stop Valves position on.
20C008B indicates closed

(b) Turbine Control Valves position on
20C008B indicates closed

(c) Turbine Bypass Valves position on
20C008B indicates open for > 4
valves (meter indication)

(d) Turbine Bypass Valves position on
20C008B. indicates open for.> 4 -

valves;(light indication)
(e) "A" Group Solenoid lights on 20C015

remain energized
(f)- "B" Group Solenoid lights on 20C017

remain energized
,

.
t

TP - 161

O' STPT-MTA04

- __ - . _ _ _ . _ _ - _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . - - _ _ _ __--_.__
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(3) Interlockst

(a) Main Generator Field Breaker trips ;

as indicated on 20C009
(b) 13KV-Buses 20A001 and 20A002 fast

transfor to off-sito peper
(c) Recirc. Pumps trip on 13KV fast- p

transfer

2. Data Collection Methods ,

'

a. Significant Analog paramotors are to be
collected using the GINDAC method described
in Appendix It use suspend level 4 and the
DATA 1 dataset.

b. Significant arinunciators, indications, and
interlocks are to be collected using tho'
attached Data Form for this Performanco Test.

E. Terminating Condition

("') This Performance Test may be terminated when the
(_,/ simulated plant conditions are_such that a stable,

controllable and safo condition has'been attained which
could be cont'nued to cold shutdown conditio '.. In !
addition, the following must be observed as a minimum:

'

Vessel lovel has stabilized at the FWC sotpoint.*

V. ACCEPTANCE CRITERIA
. The following Criteria are to be used to judge the

| acceptability of the results of this test.

A. The response of the Simulator.resulting from operator
action, automatic plant controls and inhoront operating
characteristics will be such-that, within-the
accuracies listed under Steady-Stato and Normal
Operations Test critoria - (Appendix D), the operator 1
will not observe a difference between tho. response of
the simulator and referenco plant control room
instrumentation, and shall not violate the physical
laws of nature.

:

i
i

g- s TP - 161 i

( ) STPT-MTA04

e

+
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B. Significant Parameters Acceptance Criteria

For each of the Significant parameters listed in
Soction IV.D.1 above; the response of the phrameter
match the description in Section IV.C.
Where parameter versus time values are specified,
parameter response within 110% of the specified value
is accepteble, as long as the response does not cause
or fail to cause an automatic action or alarm if the i

Reference Plant would have or not have caused the
automatic action or alarm.

,

C. The Simulator will operate in real time as indicated by
the test being completed without interruption of
simulation. If simula' ion is interrupted because of
non-real time operation, the status message on a
Simulator computer ISD/IST monitor'will read FAIL.

D. Transient operation can be carried on until:

1. a stable, controllabic, safe plant. condition is
achieved which can be continued in accordance with

Q plant operating procedures to cold shutdown
k/ conditions, orms

2. a simulator operating limitation is reached.

VI. PROCF. DURE

A. Preparation

1. Reset the Simulator to IC 12 gygjg7 gg7 .

2. Prepare to collect data IAW Appendix I and Section
IV.D.2.a.

3. Insert Malfunction MTA04 with a 30 scc. time
delay.

4. Check the data form attached to this procedure for
all the items listed in IV.D.1.b; make-additions
or deletions as necessary.

( 3_ TP - 161

V- STPT-MTA04 1

i
_J
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B. Performance

1. While collecting data in accordance with Appendix
I and Significant Paramotors, ',ake the simulator '

out of freeze.

2. observe the simulator response to generally verify
tho' occurrences listed in-Effects and log the
occurrence of the Annunciators, Indications and
Interlocks on the data form, marking each item as
Sat or Unsat as appropriate.

3. When the Termination Conditions are reached, place
the simulator in freeze.

4. Complete and terminate Data Collection in-
accordance with Appendix I and Significant
Parameters.

5. Assemble-Test Data for Analysis.

O
(_ / -

TP - 161p)( STPT-MTA04'
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~

VII. RESULTS ANALYSIS

IbbI Test PerformerDate of Test . _ . _ , .

'[da va.l[I[i' Analysis byDate Analyzed

Prepare a plot of the collected data in accordance-vith
Appendix I. Using the plotted parameter data and
observation notes tahon, mark Sat or Unsat to indicate that
each Acceptance criteria listed below criteria is or is not
met.

grjieria Sat /Unnat

A. The response of the Simulator resulting
from operator action, automatic plant

sd [
controls and inherent operating g
characteristics wi31 be such that. . .

B. Sionificant Parameters Acceptance
Crlteria '

1. Analog Parameterst- ,

"Aa. Reactor Power (% Flux)
b. Total Steam Flow. Sd
c. Total Feedwater Flow- L/
d. WR Reactor Pressure fA1
c. NR Reactor Pressure Ed
f. WR Reactor Vessel Water Level- SIt

g. NR Reactor Vessel Water Level 91
_

h. Main Generator MWo 94
-1. Main Turbine Steam Flow 9/
j. Total Core Flow Uus4 -
k. Total Recirculation--Loop' Flow _UWJ

(Sum)

bC. Transient operation can.be carrio'd on-
until 1) a stable, controllable, safe
plant condition is achieved which can be<
continued in accordance with plant
operating procedures to cold shutdown:
conditions, or 2) a simulator operating
limitation is reached.

A TP'- 161
STPT-MTA04(,)
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I|| VIII. CORRECTIVE ACTION
t'

A. For any of the Criteria analyzed in VI. or VII. as ,

Unsat, submit a Simulator Discrepancy Report (SDR) in i
'

accordance with TP-162. If any Unsat is recorded, .

designate the Performance Test Certification Status in
the (app'topriate) Performance Test Database as Unsat. ;

B. List all Unsat's and the assigned Work OrderLNumber . f
Y IC

df m C f i f ^f I*- W 4s't N j1 2 0 I.7/ 6 ' L N Cll !A
{

2.
i

C. If complete retest is required folicwing SDR .

'

resolution, indicate by marking the appropciate blank' r

in the Completion section.

IX. TEST COMPLETION
/
!

A. Performance Test completed: . SAT' .Unnat
hDatabase updated |O Data Entry ,

B. Followup required for Unsat Results -

1. Complete Rotest required: YES V NO

2. All SDR's resolved, Test Sats
|

Test Operator Date
,

Database updated
._

Data Entry
)

C. Test Reviewed: i

Lead Test Operator Date
.

; D. Test Completed 2
'

:
i

iSim. Support.Supv. Dato|-

TP - 161
,

STPT-MTA04 L

g .

| i

u -m _. , _ . _ , _ _. ._ _ _ _ __ _ . . _ .
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!TRANSIENT PERFORMANCE TEST
DATA SHEET - MTA04

TURBINE TRIP WITHIN BYPASS VALVE CAPACITY

ERFORMANCE CRITERIA Sheet 1 of 2

d)relistedintheMalfunctionPerformanceTestProceduro,The critoria for acceptable performance for the following data

i DATA TAKEN BY: hd4*(> DATE: //579 /

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. TURBINE HI VIBRATION TRIP
(1) (a) annunciator comes in

IV.D.1.b. OVERSPEED TRIP
(1) (b) annunciator comen-in 1.[

IV.D.1.b. MAIN STEAM LINE BYPASS VALVE OPEN
(1) (c) annunciator comes in e 4

,,x 1i
,

IV.D 1.b. .URBINE STOP VALVE CLOSURE TRIP '

(1) (d) annunciator comes in gr

)

IV.D.1.b. TURBINE CONTROL VALVE FAST CLOSURE TRIP
(1) (e) annunciator comes in i

IV.D.1.b. 2 GEN BACK UP RELAYS
(1) ( f) annunciator comes in b

|

' IV.D.I.b. "A" CHANNEL REACTOR AUTO SCRAM
(1) (g) annunciator does not come in gl

IV.D.1.b. "B" CHANNEL REACTOR AUTO SCRAM
(1) (h) annunciator does not como in [

i

IV.D.1.b. Turbino stop valves position on 20C008B indicate
(2) (a) closed

-IV.D.1.b. Turbine control valves position on 20C008B indicate
(2) (b) closed Q

-

I

,, c,, ..-,,.,, --,- . - . , , . , - . , . ,-n-., ,, .. - . , , - , . . . . - . , . . . . .,, ,,
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' TPANSIENT PERFORMANCE TEST :

DATA SHEET - MTA04 !
>

TURBINE TRIP WITHIN DYPASS VALVE CAPACITY

ERFORMANCE CRITERIA Sheet 2 of 2
The criteria for acceptable performance for the following data

re listed in the Malfunction Performance Test Procedure.
![.hds/w DATE: /b / /

DATA TAKEN BY:

ITEM DESCRIPTION SAT /
NUMBER UNSAT

m

IV.D.1.b. Turbine bypass valves position on 20C008B indicate
4 , valves (meter indication) "(' f(2) (c)

open forj >|litb,5' D Wlw; .k.bdW %; ||Nr bubj
,

pu 7 n di A-9 lit
,

.$ Q .tg |Mov, to.Lo An'uaW
_

'

IV.D 1.b. Turbine bypass valves' position on 20C008B indicate
bh/(2)(d) open for > 4 valves (light indicction) r

k ife

IV.D.1.b. "A" group solenoid lights (4) on 20C015 remain
(2)(e) energized j-

,

IV.D.1.b. "B" group solenoid lights (4) on 20C017 remain
(2)(f) energized y, !

I

,

IV.D.1.b. Main Generator Field Breaker trips as indicated
[jjr,( 3) (a) on 20C009

_,

IV.D.1.b. 13KV Buses 20A001 and 20A002 fast transfer to off- ,
(3) (b) site power as indicated on 20C009 $4

:

IV.D.1.b. Recirc. Pumps trip on 13KV fast transfer as
(3) (c) indicated on 20C004A

Real Time The Simulator operated in real time as indicated
operation by completion of the test without a suspet.sion of h .

Simulation, and the- ISD/IST status was not FAIL.
. _ _

, -- -

.- -_ _ _ ____ _ _.___ _ __ _______._____._._ _ _ ___ _ __. _ __ _ _ __ __.__________ . _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ . _ . _ . . _ _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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PBAPS SIMULATOR TRANSIENT' PERFORMANCE TEST

O STPT-PWRRAMP ;

MAXIMUM RATE POWER RAMP FROM i

100% TO 75% TO 100%

Prepared by: Bud Havens
.

Date: 12/21/90
'Simulator Test Operator
'

[f k, Datet /!1|Y /
-

Approved by:
Lead Testfoperator <

I. TEST REQUIREMENT
SIMULATOR OPERABILITY TRANSIENT PERFORMANCE TEST '

ANS-3.5 Appendix B, Section Bl.2 ;

Run this transient test from an initial condition of i

approximately 30% power, steady-state xenon and decay heat
with no operator followup action. ;

II. TEST ABSTRACT
This performance test will test simulator response to a
rapid decreuse'in power level followed.by a. rapid increase.
The power change will be accomplished via manual operation i

of the Recirculation Flow' Controllers at approximately
(''N 0.5%/nec. or 30%/ min. This rate is the NSSS design rate of
\_s/ power change, and is in excess of the maximum procedural

rate of change (13 MWe/ min. , or = 1. 08%/ min. ) .. Power is. .

reduced to 75%, held for 30 seconds,.then increased back to
the initial flow demand for full power. As. recirculation ;

flow is decreased, the vessel level will swell and the FWC '

System will adjust feedwater flow to maintain vessel level
at the setpoint; the opposite.will occur on-recirculation
flow increase. The changing recirculation' flow will| change
reactor core flow, which in turn will cause first at ,

reduction, then'an increase in power. As power isLreduced,
reactor pressure will decrease, and the EHCLSystem;will
reduce turbine steam flow to maintain pressure; on power a
increase, the opposite'will occur. 'After the flow increase

'

to.the original core flow, all parameters shouldLatabilize >

and trend toward initial _-full power values. -

,

,

(n
TP':161

) STPT-PWRRAMP
,

:

,

k _.____--._m_ __._m_ _ _ _ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ . _ _ -
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III. TEST REFERENCES

A. Other Performance Tests

1. SSPT GP-5 .!

2. STPT GP-2 's

3. SSPT GP-3

B. Reference Plant Performance Data: i

IV. TEST DESCRIPTION

A. Initial Conditions ''

IC 14*

B. Malfunctions used - none

*C. Effects

1. Power reduction effects- I()
The initial manual reduction in recirculation-

flow demand will result in a decrease in
recire. loop flowr, and-a corresponding
decrease in total core flow. -The reduction
in core flow will result in;a decrease in
core power.

The decreasing flows, and increase in coro _* >

voiding _during.tho: flow decrease will cause
an increase in vessel--1cvel (swoll). . Tho
Feedwater Contro11 System.wil1 adjust total;1

-

foodwater flow to return and maintain vossol
level at its setpoint.

The decreasing core power will.causo-a- '*
4

reduction in vessel pressure which-will'be-
-

sensed by the EHC System. EHC will roduce
turbine (and thereby total)1 steam flow-to
control and maintain = reactor pressure.' The
reduction in turbine steam flow will decrease
Main' Generator power..

TP - 161(a,) STPT PWRRAMP

'

T

$

s'

'

:.._____m_ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ . . _ _ _ . _ . _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ ____m.__.________-.___.____m_ _ _ _ _ _ _..____.______1__________________.._m._. -__________________.-____1__
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2. Interim-power level ~(before increase). .

!

The values reached at the interim power level- |.

for APRM's,. total. steam flow, feedwator flow, '

.

turbine steam flow, and Generator MWo should i
be =75-80% of the initial values. Reactor
pressure should decrease from its initial t<

value by =20-25 pai. Reactor vessel' level i

should be approximately at the FWC setpoint-
by the time the power increase-is begun.

,
t

3. Power increase offects

Power increase should have approximately tho.

opposite offects on.all parameters as those
listed above for'the power decreaso.-

,

i

All parameters should stabili:o.at their.

initdal fall power values within 2 minutes of *

the time that recirculation flow demand is !

returned to the full power.value. Due to the
relatively short duration of the power _

'

O reduction; there should be little overshoot ,

as power approaches 100%-(less than 10%_on
the APRM's). '

I~ D. Documentation .'
i

1. Significant Paramotors to be Collected
'

a. Analog Parameters:

(1) Reactor Power (%' Flux)-
(2)- Total Steam Flow
(3) Total Foodwater1 Flow.
( 4 ,' WR Reactor-Pressure
(5) NR Reactor Pressuro .
(6) WR Reactor Vossel Water: Level -

(7) NR Reactor Vessel Water Level
.

(8) Main Generator MWo !
t.(9) Main _ Turbine Steam Flow

(10) Total. Core' Flow-
(11) Total-Recirculation Loop Flow (Sum).

1
<

h

.

(~' TP - 161 ,

l STPT-PWRRAMP '

.

- - .

1

[

[
u__. _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ :
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b. Annunciators, Indications, Interlocks:

Initial, interim, and final-. ,

Recirculation MG' Sot Spood Demand values
1

2. Data Collection Methodst

a. Significant Analog paramotors are to be
collected using the GINDAC method described. !

in Appendix It uso suspend level 4 and the ,

DATA 1 dataset. ;

b. Significant annunciatoro, indications, and t
!interlocks are to be collected using'tho-4

attached Data Form for this Performance Test.'

E. Terminating condition r

*

This Performance Test may be termjnated.when the
simulated plant conditions a4fe such that a stable,
controllable and safo condition has boon attained which
could be continued to cold shutdown conditions. In

() addition, the following must be observed as a minimums t

Vessel level has stabilized at the FWC setpoint. f*

V. ACCEPTANCE CRITERIA !

The following Criteria are to be used~to judge the
acceptability of the results of this test. ,

A. The response of the simulator.rosulting from operator
action, automatic plant controls and inherent operating
characteristics will be such that,.within the
accuracies listed under Steady-Stato and Normal
operations : Tost criteria ( Appendix. D) , the operator
will not observe a difference betwoon.tho responso of

-

the cimulator and reference plant-control room-
instrumentation, and shall not violate the physical
laws of nature.

B. Significant Paramotorn Acceptance Critoria

For each of the Significant parameters listed in
Section IV.D.1 above; the response of the parameter
uatch the description in'Section IV.C. !

Where parameter versus time values are specified,

<~s TP - 161
STPT-PWRRAMP

'
,

- - - _ - - - - _ - _ _ . - - - -_. _-.
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paramotor response within d10% of the specified value
is acceptable, as long as the response does not cause
or fail to cause an automatic action or alarm if the
Referenco Plant would have or not have caused the
automatic action or alarm.

c. The sjuulator will operate in real time as indicated by'

the test being completed without interruption of
simulation. If simulation is interrupted because of
non-real time operation, the status message on a |Simulator computer ISD/IST monitor will read FAIL.

D. Transient operation can be carried on untill

1. a stable, contro11abic, safe plant cendition is
achieved which can be continued in accordance with
plant operating procedures to cold shutdown
conditions, or

2, a simulator operating limitation is reached.

VI. PROCEDURE

O(_/ A. Preparation

1. Roset the Simulator to IC 14
2. Check the data form attached to this procedure for

all the items listed in IV.D.1.br make additions
or deletions as necessary.

3. Take the simulator out of freeze;

!a. log the-initial speed demand for each-
recirculation MG Set from the speed
controllers on panel 20C004A on the Dataform.

q

b. Slowly reduce the speed' demand for both
recire, pu:nps until a steady- power of 7513%
'is achieved. Log this speed demand for each
MG Set on the Dataform.

4. Reset the simulator to Ic 14 P0u(f 4r? f f 4I
5. Prepare to collect data IAW Appendix I and Section-

IV.D.2.a.

/'

k ,N) STPT-PWRRAMP
TP - 161

-e _
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'

B. Performance

1. While collecting data in accordance.with Appendix !
! and Significant Parameters, take the simulator. :

'out of freeze, noting the time.

2. Approximately 30 sec. after coming-out of freeze,
begin a steady decrease of the speed demand on- j
both recirculation pumps to the value logged on.
the Dataform for 75%, so thatt.

a. The pump speeds are matched during the
decrease, and;

b. the time interval to reach the interim power.
,

level-speed demand ~is e 50 sec.
'

3. Approximately'30 sec. after reaching the interim-
power level, begin a steady increase.of the speed -

'
demand on both recirculation pumps to the initial
value logged on the Dataform,1so that-

(~ a. The pump speeds are matched during-the-
( decrease, and;

b. the time-interval to reach the final' power
level speed demand is z 50 sec.

c. log the actual final. speed demand-value-on
the dataform.

4. When the Termination conditions are reached, place
the-simulator in freeze.

5. Complete and terminate Data' Collection'in'
accordance with Appendix I and Significant
Parameters.

6. Assemble. Test Data for-Analysis. :

rm - TP --161

( STPT-PWRRAMP;

_

W

I

, ... . . . . . , . . . _,
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VII. RESULTS ANALYSIS

N Ybil Test Performer $. I f f/h4Date of Test

/!O/f/ Analysis by 5 # fA6''Date Analyzed

Prepare a plot of the collected data in accordance with
Appendix I. Using the plotted parameter _ data and
observation notes token, mark Sat or Unsat to indicate'that
each Acceptance criteria listed below criteria is or.is not
met.

~

Criteria Sat /Unsqt .

A. The response of the Simulator resulting
from operator action, automatic plant
controls and inherent operating .*}'

.

characteristics will be such that... -

B. Significant Parameters Acceptance
Criteria

(~'l
\ 1. Analog-Parametera:

\w #|
'

4. Reactor Power (% Flux)
54 /b. Total Steam Flow _
Gfc. Total Feedwater Flow

d. WR Reactor Pressure $d /
e. HR Reactor Pressure. \A / __

f. WR Reactor Vessel Water Level- fo/

g. NR Reactor Vessel Water Level 94
h. Main Generator MWe Kd/

.

i. Main Turbine Steam Flow Xd
j. Total Core Flow D/.
k. Total Recirculation Loop Flow- 9/

(Sum) '

C. Transient operation can be carried on Sob
until-1) a stable, controllable, safe
plant condition is. achieved which can be
continued in accordance with plant-
operating procedures to cold-shutdown
conditions, or_2)_ a simulator: operating
limitation is reached..

d

'TP - 161-

Q]f
STPT-PWRRAMP

-

t
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VIII. CORRECTIVE ACTION |

A. For any of the Criteria analyzed in VI. or VII. as
Unsat, submit a Simulator Discropancy Roport (SDR) in
accordance with TP-162. If any Unsat is recorded,
designate the Performance Test Certification Status in
the (appropriate) Performance Test Database as Unsat. -

1

B. List all Unnat's and the assigned Work Order Numbert

1.

2.

C. If completo rotost is required following SDR .
.

resolution, indicate by marking the appropriate blank
in the completion section.

IX. TEST COMPLETION
/,

VA. Porformanco Test completod SAT Unsat ,

#O Database updated'O Data Entry
.

B. Followup required for Unsat Results

1. Completo Rotost required: YES NO
,

2. All SDR's resolved, Test Sat:

Test Operator Dato

Database updated+

Data-Entry

C. Test eviewed:

-/f25l/'
t ~

'

Lead Test oherator Dat'ey

!|D. Tost" Completed:

At<>C?. /@|u r. 3 Tw7/
Sim. Support St@v. Dato'

(~N TP - 161
y)-- STPT-PWRRAMP'.

-

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



TRANSIENT PERFORMANCE TEST
DATA SHEET PWRRAMP

MAXIMUM RATE POWER RAMP FROM 100% TO 75% TO 100%

( 'ERFORMANCE CRITERIA
The critoria for acceptable performance for the following dataI

are listed in the Malfunction Performance Test Procedure.
DATA TAKEN BY: t d/vNu DATE: Mfbf/

ITEM DESCRIPTION % Speed
NUMBER Demand

IV.D.1.b. Initial 100% power speed demand for MG Set A ;l
j

B JJ

IV.D.1.b. Interim 75% power speed-demand for MG Sot: A ;l

B gg

VI.D.3.c. Actual final 100% power speed demand for A y
MG Sett '

B [o

Real Time The Simulator operated in real timo as indicated _(SAT /)
operation by completion of the test without a suspension of UNSAT(^) Simulation, and the ISD/IST status was not FAIL.

V

,

$'

r
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PDAPS BIMULATOR TRANSIENT PERFORMANCE TEST
, - ~ .,

()
STPT-RRS20

MAXIMUM RECIRCULATION SUCTION BREAK WITH
LOSS OF OFF-SITE POWER

Prepared by: Bud Havens
_ Date:-12/26/90

Simulator Test Operator

Approved by: p Date: / N
,,,

Lead Test pberatorg

i

I. TEST REQUIREMENT
SIMULATOR OPERABILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix-B, Section Bl.2 I

Run this transient test from an initial condition of-
approximately 100% power, steady-state xenon and decay heat
with no operator followup action. .j

II. TEt2 ABSTRACT I

This perfor...ance test will-test _ simulator. response to a
major Loss of Coolant Accident (LOCA).with-a Loss of Off-
Site Power (LOP) . The= LOP will momentarily interrupt all AC
power buses except those backed by DC,Juntil the Diesel 4

(~')\
Generators close onto the emergency buses. The loss of. .

(_ power will immediately_ trip the Main = Generator and the
Condensate pumps, which will in turn trip the RFP's. The ,

recirculation suction break will result in: release'of steam
into the primary containment, and loss of inventory _from the-
reactor vessel. .The drywell will rapidly pressurize'and
blowdown to the torus,. suppressing the rise in drywell
pressure by condensing steam'in the suppression pool. The
reactor vessel will depressurize,.and vessel level will

f decrease rapidly due to.the' loss of inventory._As drywell
pressure increases and vessel-level decreases,'the ECCS and-

RCIC will automatically start and pump water to the reactor-

to restore vessel inventory; with,HPCI and RCIC tripping on-
high level, then isolating on low steam line pressure.
Vessel level will begin to recover and will reflood the. j
vessel annulus until the flow out the break matches the|ECCS- |
injection flow.

g

(~~T TP '.61) STPT-RR620'

q
|

_ _ _ _ _ _ _ _ _ _
_j
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III. TEST REFERENCES

A. Other Performance Tests

1. SSPT T-101

2. SSPT T-102

B. Reference Plant Performance Data ;

C. Design Analysis. Performance Data

1. Updated final Safety Analysis Report, PBAPS Units
2 & 3, Chapter 14

IV. TEST DESCRIPTION

A. Initial Co.iditions

IC 14*

B. Malfunctions used:
(%
'v 1. RRS20-at 100% severity

2. MAP 02A

3. MAP 02C

4. MAP 02D

5. MAP 02E

C. Effects
Times given in the discussion below are referenced to ,

time of insertion of the Malfunction unless otherwise
indicated. Parameter response can:be confirmed.by-
analysis of GINDAC plots.-

1.. Initial response due to the LOP

The Main Generatcr will-trip.immediately.| *

all AC buses except those powered from 20YO50+

(Uniterruptible Power Supply).will lose power

,Fi TP - 161
(,,) STPT-RRS20-

;

4

-
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the Diesel Generators will receive an auto*

start on- bus undervoltage, DG's will close on .

the bus within 10 sec.

the Condensate pumps will trip _ on floss of:a

power, tripping the RFP's on low cuction ,

pressure.

RPS MG sets will lose power, and will*

'deenergize.the RPS buses within a 3 to 4
Isec.; this will cause all-RPS'and RPS

controlled PCIS trips to occur regardless of
any other trip-signal inputs.

2. Initial vessel parameter response to the Recire.
Suction break:

.

Vessel level will rapidly decrease,. falling.

off scale on the wide range to the top of-
active fuel within = 10 sec.

Vessel pressure will decrease; rapidly ducito--

('') the loss of level and' inventory.

's..J The reactor will scram on the Turbine Trip.-

associated with the Main Generator trip on
the_ LOP, on high drywell; pressure, or on low
vessel level prior to the RPS. buses
deenergizing.

Total steam flow will drop to-0 quickly oti*

the Turbine trip and MSIV's closuref(low
level / loss of RPS) within the first 4 sec.
total feedwater flow will decrease to-0 on--

the trip of the RFP's-on lownsuction
pressure.

3. Initial containment response to the-Recirc.
~

Suction break:

The initial blowdown to the drywell will be-

'

water flashing to steam as it: exits the
braak, causing drywell pressure and;
temperature to increase very rapidly.
Drywell pressure should peak at.=L40 psig

TP'- 161p
(j- STPT -RRS 2 0
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~

within the first 10 sec. then decreases to 25
psig over the next 15 to 20 sec.,-and will
decrease steadily after 2. min. due to water
spilling-from the break into the steam
atmosphere of the drywell. Drywell
temperature will increase to = 300*F. .over
the first 10 sec., drop to = 275'F. over the
next 15 to 20 sec., and'will decrease
steadily after 2 min, due to water spilling
into the drywell steam atmosphere.

S"ppression pool pressure will increase.

fc'..owing drywell-pressure, to a maximum of =
25 psig at 50 sec.; it will hold at this
pressure with a slow decrease-until drywell
pressure drops.below it at 200 to 250 sec.,
when it will again follow drywell pressure
down while remaining slightly higher as non--
condensible gases are vented back into the
drywell.

4. ECCS, RCIC and Feedwater resporse to the steam
r'~g line rupture:

HPCI will initiate on high drywell pressure''
-

immediately, and will receive a redundant
initiation cn1 low level at -48". HPCI will
continue to inject until it isolates ont low
steam line pressure'asithe vessel-
depressurizes.

As level drops to ~48",.RCIC will initiate on.

low vessel level; and_RCIC will injact until
isolating on low steam-line pressure.-

RHR and Core Spray wil'l receive ' an initiation*

on low vessel level, and on;high.drywell
pressure when vessel pressure? drops below 500
psig. The systems:will'startiand run on min,
flow if necessary untilivesselfpressure drops
below their_ shutoff head at = 300 psig.
After pressure is below this value, they will
inject, increasing' flow'as vessel pressure
decreases.

TP - 161
,_.

-STPT-RRS20
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ADS will receivejsignals_to-star @ timinglfor; j~

*
.

ADS SRVsblowdown, but,vesselllevel Vill ' it
~

recover |:-in time 1to prevent a blowdown; Ti aa
With HPCI, RCIC,?RHR,;ta'nd:CSIinjectihg,; j+

.

vessel level.will:be recoveredLandiiwilld
; increase to until"theqinjectionHflow mat 0hes -

the watersflow'out the break-ias the vessel 1. l
annulus attempts to reflood. Due t tolthe! size 1

:of the{ break, complote annulus 1refloodito: .

,

. normal level is|nct;possiblenlevel willnstopf
increasingLafter it!has'been.-restoredit'o 4

-

-83".- Some of the'non-compensatedtfuel? zone r

level instruments:williread- a higher:: level
:due_to theDflowieffectstoffRHRTinjection.-

.

D. Documentation ,
,

1. Significant? Parameters;to be;CollectedT >

*
-a.' Ana'logtParameters: ,

'
.

_(1), Reactor Power'(% Flux).-
. . - - .

Total Steam FlowV (2):
(3) : Total Feedwater, Flow =

_

(4)-;WR ReactoriPressure'.
.

.

.

(5)- WR;ReactorjVessel WaterjLevell ~

,

( 6 )-- FuellZone:ReactorLVessel; Level

(7).. DrywellDPressuren
(8). Supprescion: Pool Pressure T ..

2 *(9). --DrywellH Temperature :
(10)RSuppresulon PoollTemperature:- >

(11),'RHR :: Total Flow!
!(12)'CS' Total 1 Flow- '

(13)1HPCI/RCIC Total Flow-_-
i- s

T b'. - Annunciators,LIndications,fInterlocks:L. A ["'

(1)- Annunciators- ' *

(a)| E12-(E22,LE32, E42,-[E13,lE23h E33,~'-

JE43)LBUS)UNDERVOLTAGEr
L(b)i. Eli(E2,1E3,- E4)1 DIESEL 1 RUNNING j

_(c) i : REACTOR VVESSEL Loi WATER': LEVEL iTRIP1
!_ (d) . DDRYWELL HI. PRESS LTRIP.s,

P ~(e): SYSTEM-IE;(II)=REAC-VESSEL LO|PRESSf 4

TPI- 161
O STPT-RRS200

! .
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1

(f) SYSTEM I (II)-ECCS REAC. VESSEL
WATER LO-LO-LO LEVEL

(g) _A 'B,C,D)1 CORE SPRAY PUMP AUTO
START r

(h) A _ (B, C, D) RHR- PUMP AUTO START
(1) SYSTEM I (II) RHR RELAYS-NOT RESET- ,

_(j) HPCI RELAYS NOT RESET
__

!

<

(k) DRYWELL HI PRESS-SIGNAL SEALEDLIN-
(1) -BLOWDOWN TIMERS INITIATED
(m) RCIC RELAYS NOT RESET

(2) Indications-

(a) Diesel Generators-reenergize:
Emergency buses within 10 sec.-

(b) Condensate pumps trip on| LOP.--

(3) Interlocks

(a) RHR and-CS start on low vessel-
level.(when power is availi) and. _
run on min'. flow i_f necessary-until

(~} vessel pressure 11s lesc than'300
\m / psig.

(b) HPCI and-RCIC isolate on low steam
line' pressure-

-

2. Data Collection Methods:-

a. Significant Analog parameters 1are to_be- o

collected'using the GINDAC, method described
-in Appendix I; use suspend level 7 and.the-L

DATA 3 dataset.

b. Significant-annunciators, indications, and
interlocks are to-be collected-using the-
attached Dataform for1this Performance Test.-

TP - 161
- ~~Yl STPT-RRS20'\s' ~



-

>

O TP 161
SIMULATOR TRANSIENT
PERFORMANCE-TESTPage 7 of 11E. Terminating Condition

This Performance Test may be terminated wh
simulated plant conditions are such that'a stablen the

controllable and safe condition has been attainede,

could be continued to cold shutdown conditionswhich
addition, the following must be observed as a minimIn.

um:

Vessel level has stabilized on reflood
-

V.
ACCEPTANCE CRITERIA

acceptability of the results of this testThe following-Criteria are to be used to j du ge the
-

.A. The res

action,ponse of the Simulator resulting from operatorautomatic plant controls and inherent operatingcharacteristics will be such that, within the
accuracies listed under Steady-State and Normal
Operations Test Criteria (Appendix D)
will not observe a difference between the responsethe operator,

the simulator and reference plant contr l
instrumentation, and shall not violate th

of() o room
laws of nature. . e physical

B.
i Significant
j ?arameters Acceptance Criteria

Section IV.D.1 above; the response of thFor each of the-Significant parameters li t
i

( s ed in
match the description in Section IV.C. e parameter
Where parameter versus timeLyalues are_

parameter response within 110% of the specifi d
. specified,

is acceptable, as long asfthe response d e value

Reference Plant would have or not haveor fail to cause an automatic action or' alar
oes not cause

m if the
automatic action or alarm. caused the

C.
The Simulator will operate in real time
the test being completed without interru tias indicated bysimulation.
non-real time _ operation, the status message on aIf simulation is interrupted because of .

p on of-

Simulator -computer. ISD/IST monitoriwill
read FAIL.

TP - 161
STPT-RRS20
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D.- Transient operation can be' carried oniuntil: si

1. - a stable,. controllable, safe plant'; condition. List 4
'

achieved which:can-beLeontinuedfin'accordance with ;
-

plant-operating proceduresjto coldLshutdown
~

z
,

conditions, or ' ,
;

"
2. a simulator _ operating.limitationJis: reached.:

VI .. PROCEDURE r

A. Preparation :e
,

:i ,

1. Reset the Simulator-.tb IC 14:.L * f ;

Insert-the6followingMalfunctissjitNa30-secy0n2.
,

'time _ delay: n a

a.' RRS20 at 100%.severityf t

b. ' MAP 02A
':i

c. MAP 02C-

.d. MAP 02D-

e. MAP 02E - >~

cM $ 7,,0YOk ~

3. Prepare;to.-. collect / data 0IAW[AppendixhI?and'Sectionf ]
j'

IV.D.2. * '

_

.;

i 4. Check the form attached,toithis procedure for alli ;j
_

-

| the. items listedJinLIV.D.1.b fmake~ additions (ori !

|deletions:as?necessary., u
, .

y
.

L B. Performance '1
-

,

/'.1. While, coll'ecting' data.in.accordance with0AppendixT 1

,
I and Significant Parameters, take{the+ simulator'i

j toutLof'freezo.
~ 1 a;.,

i. 2.- Observe thejSimulator: response'toigenerally.verifyl-y y
-

; the occurrences 411sted insEffectsiandiloghthei
' '

g
-

'

occurrence of.the' Annunciators,JIndications and; j,

Interlocks:on the data! form marking?eachiitemiasi"E D
4

". -Satcor_Unsat<as appropriats.
!c

_

'

'
_ _

q
=

- TP';1611

1|
;STPT-RRS20 j.

,
,
a

q

*
..
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,
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:

| 3. When the Termination' Conditions are reached,
terminate data collection and place the simulator
in freeze.

' '

;

4. Assemble Test Data-for Analysis.
i

i

|

i

i

i I

,

i
i.

.

.

,

l

,'i
f

I

i. ,

; ->

.

: !

i

i
;

i

.

?,

d

1;

1

4

4

TP - 161-i
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VII. RESULTS-ANALYSIS
- ~l

![ []|4 &/ it. / g / );- Test PerformerDate of Test /

Date Analyzed l[// I Analysis.by 8. / 2/S" }
-

Prepare a plot of the collected data:in accordance with-
~

a

- Appendix I. Using the plotted: parameter data and . .

ri
observation _ notes taken,fmark Sat <or.Unsat to indicatoithat-
each Acceptance criteriailisted-below criteria is orbisLnot- ,d

met. 4
*

. . t

Criterial Sat /Unsat-| q
i 4,

!- A. The response of:tho' Simulator.resulting j

| from operator action, automatic plant- . - . ,-

' - controls and inherent-operating. yf M

characteristics will betsuch that...
-

y ,

E' $j B. Significant Parameters Acceptance.
i CriteriaL

j
,

t

1. Analog Parameters: ;

a. ~ Reactor Power (% Flux) O ,

b. Total SteamsFlow = RTD
.

.

TotaloFee' water Flow W IdI c.
' d. WR Reactor Pressure; 5#' :)

e. WR' Reactor' Vessel Water Level. SA "

i f. Fuel' Zone-Reactor Vessel Leveli JB ,!.

| g.: Drywell' Pressure M- 3

4 h. Suppression Pool' Pressure: 97* *

i. .Drywell Temperature ' U+h _

; j.- Suppression Pool: Temperature'.!:-- FN#7= d
;

' - - A/ -K.- -RHR Total' Flow
l '. CS Total'F1ow W /'<

I? m.' HPCI/RCIC Total Flow 68
'

4
4

h C. Trans e t~operatibn'can.be carEiedionf A-

- unti 1 'a stable, control-lable,5 safe __ i

plant ondition is achieved which.can bei t'

continuedlin accordance with plant _ it

i = operating: procedures to cold' shutdown-
conditio.s, Eor 12)ra| simulator-operating |

~

>

| n .:

;-
.

jlimitationLis reached.
~

: :

s

:- "|'' :TP -L1611
STPT-RRS20,

4
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VIII. COPRECTIVE ACTION
_

,

A. For any of tho-Criteria? analyzed in[VI. or VII.;as- 5
'

-

Unsat,- submit a Simulator Discrepancy --Report ;(SDR):3:in:~

accordance'with TP-162. :If anyLUnsat is-irecorded, ';E

designate.the: Performance: Test Certification Status-in: "
the (appropriate)[ Performance _ Test Database!as(Unsat.

B. List all Unsat's and theTassigned Work (Order-Number:: .. .

'[SW5dIh1.$ 5 {f $Nha:a um g?*m
>

~w%g y,.;.m
,,

-

. ,

C. If complete. retest is--required'follhwing_;SDRi . _,_. _
'j

resolution, indicate :.by marking'-: th'el appropriatetbl6nk;-
~

in the Completion section.: .

4m
u,

lIX. TEST-COMPLETION' i '

/T
' * 'A. Performance Test comjleted:_ SATc Unsat?

,

kp ' Database updated
V DataiEntry- ,

t. . .

B. Followup ~ required: for Unsat 'Results , _-:j ;-

YES- g' V#NOim m.
1. Complete Retest. required:. -

'

2. All SDR's resolved,_. Test (Sat:
3- .

,

. Test Operator- Date
<

..4-
m' Database-updated-

-Data EntryL
'

C. Test ~ Reviewed: 4
-

,

( k

= Lead. Test Operator -Date
.

D.--Test Completed:

Sim. Support'Supv. -Datei .

L TP-- 161~
'

- STPT-RRS20 e

,
o
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TRANSIENT PERFORMANCE TEST
DATA SHEET - RRS20

MAXIMUM RECIRCULATION SUCTION BREAK WITH LOSS OF OFFSITE POWER

RFORMANCE CRITERIA Sheet 1 of 2
The critoria for acceptable performance for the following data

re listed in the Transient Performance Test Procedure.

DATA TAKEN BY: k ik/M DATE: i[I//

XTEM | DESCRIPTION SAT /
NUMBER UNSAT

, - - .

IV.D.l.b. E12 (E22, E32, E42, E13, E23, E33, E43) BUS
(1) (a) UNDERVOLTAGE Annunciator /-

)/vf

IV.D.l.b. El (E2, E3, E4) DIESEL RUNNING
(1) (b) Annunciator r -

J&

IV.D.1.b. REACTOR VESSEL LO WATER LEVEL TRIP f(1) (c) Annunciator
,

g,
$w- 5t3 MJ

k

IV.D.l.b. DRYWELL HI PRESSURE TRIP
.

(1) (d) Annunciator
eQT

U

IV.D.1.b. SYSTEM I (II) REAC VESSEL LO PRESS
(1) (e) Annunciator c

IV.D l.b. SYSTEM I (II) ECCS REAC VESSEL WATER LO-LO-LO g
(1) (f) LEVEL Annunciator g/

IV.D.1.b. A (B,C,D) CORE SPRAY PUMP AUTO START
(1) (g) Annunciator

,

IV.D.1.b. A (B,C,D) RHR PUMP AUTO START gj(1) (h) Annunciator yJ.

IV.D.l.b. SYSTEM I (II) RHR RELAYS NOT RESET ,/
(1) (1) Annunciator .M!

IV.D.1.b. HPCI RELAYS NOT RESET Q(1) (j ) Annunciator tKI



TRANSIENT PERFORMANC'C 7"~t
DATA SHEET - RRS2s

MAXIMUM RECIRCULA'IION SUCTION BREAK WITH LOSS OF OFFSITE POWER

( SERFORMANCE CRITERIA Sheet 2 of-2

;"a)relistedintheTransientPerformanceTestProcedure.The criteria for acceptable performance for the following data
_ __ 3

DATA TAKEN BY: ![ t +M DATE: /

ITEM DESCRIPTION SAT /
NUMBER UNSAT j

IV.D.1.b. DRYWELL HI PRESS SIGNAL SEALED IN i 3

(1) (k) Annunciator [t/ '

IV.D.1.b. BLOWDOWN TIMERS INITIATED j
(1) (1) Annunciator

;

IV.D.1.b. RCIC RELAYS NOT RESET /

(1) (m) Annunciator h

IV.D.1.b. Diesel Generators reenergize' Emergency buses
(2)(a) within 10 sec. of LOP -/p 5f-

\v

IV.D.1.b. Condensate Pumps trip in LOP ,j
(2) (b) -g

IV.D.1.b. RHR and CS start at vessel pressure < 500 psig and .-

(3)(a) run on min, flow until vessel pressure is < 300
psig. M-

IV.D.1.b. .HPCI and RCIC isolate on low steam line pressure / !(3)(b) f
!

Real Time The Simulator operated in real time as indicated (jOperation by completion of the test witho'ut a suspension of jar
'

y
Simulation, and the ISD/IST status was not FAIL.

O.
C

-
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PBAPS UNIT 2 SIMULATOR TRANSIENT DATA
TRANSIENT RRS20T

1.00

.

0.90

0-16E+6p/Fr
'

0. W ?"
O-16E+6f/F r

E O.70
4 0-1500psig
a
2 .O,60

h -

i

t
0.50

E
3j O.40 ~
'

E \
.O O.30

\O.20 ,

0.10 x

~

N-

-0.00 -

O .100 200 300- 400

TIME (sec.)
APRM TSF TFWF WR PR
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PBAPS UNIT 2 SIMULATOR TRANSIENT DATA
-325-60" TRANSIENT RRS20T

1.00

0.90
__ !

f
|

-tene- : ='

/
E O.70
w ili
g o.60 g

[<
0.50

O- _

n (g
'.

Q O.40
1 \.p-7

,

. m
8 Ki %r-~

z -0.30
7,.

/ %0.20

0.10 ,

'

0.00
~

0-M 100- 2001- 300 400 -

,

.

TIME.'(sec.) .
5 - WR LYL FZ'LVL- D/W. PR SP PR

-- _

- ~ => -
--- - - - - . ..- - - - -- -- _ .
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PBAPS UNIT 2 SIMULATOR TRANSIENT DATA
+

TRANS*ENT RRS20T
!1.00-

O.90

0.80

" O.70
--

-j / -.

/2 :0.60
h / '

< /
#O.50

D V [
i)-22(kieo F -

-O.40
Y f'

. 5 /
z 0.30 .

/
40_Obog F

'
'~

- 0.10 '

O'- EO950P'
O-1000+3GPM '100: 200 -300- 400

TIME (sec.)

: D/W T. SP T RHR TF ~ CS TF-
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1.00
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O.90

' O.80 .
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'

h' E O.70
|tu

b o
2 :.O.60

;
'

O.50
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_ N

O.40

g.
z .O.30 ,

0.20'

-0.10

'

LO-GEDDC:m~,.; _
L100~ - 200 ' 300 ._400

=

!O

TIME -(sec.) . ,

~ HP+RC FL
-

. . _ -
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PDAPS SIMULATOR TRANSIENT PERFORMANCE TEST

(3
SMPTT-MSS 02''

MAXIMUM UNISOLABLE STEAM LINE RUPTURE

Prepared by: Bud Havens Date: 12/20/90
Simulator Test Operator

/ y' ' -f /
*

[c W'|/,4/6M- Date // ATkApproved by:
Lead Test Operator-

e

I. TEST REQUIREMENT
SIMULATOR OPERABILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix B, Section Bl.2
Run this transient test from an-initial condition of
approximately 100% power, steady-state Xenon and decay heat
with no operator followup action.

II. TEST ABSTRACT
This performance test will test simulator' response to the
rupture of the A Main Steam Line between the flow restrictor
and the inboard MSIV. Rupturing this line will result in
release of steam into the primary containment, and loss of
inventory from the reactor vessel. The drywell will rapidly

(~~] pressurize and blowdown to the torus, suppressing the rise
(.s,/ in drywell pressure by condensing steam in the suppression

pool. The reactor vessel will rapidly ~depressurize,-and
vessel level will decrease due to the loss of inventory. As
drywell pressure increases and vessel level decreases, the
ECCS and RCIC will automatically start and pump-water to the
reactor to restore vessel level, with HPCI and RCIC-tripping
on high level, or isolating on low steam line pressure. The
condensate system will also inject once reactor pressure
drops below = 600 psig due to the condensate pumps. The
reactor vessel will be reflooded by condensate and ECCS.,

i

III. TEST REFERENCES
1

|
A. Other Performance Tests

1. SSPT T-101

2. SSP 1 T-102

B. Reference Plant Performance Data

Peach Bottom Atomic Power Station Units 2 and 3-

| Updated Final-Safety Analysis Report, Chapter 14.

TP - 161g' s
SMPTT-MSS 02!a)

i
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1
IV. TEST DESCRIPTION

4
A. Initial Conditions- [

q
IC 14 _

E
~

-

.
.

B. Malfunctions usea:

l '. MSS 02 a'tD100% severity- 5
:, i4

C. -Effects .. .

.. i

Times given in the.. discussion-'below are' referenced-toi !

-time of insertionLof the Malfunction unless'otherwise
' indicated. Parameterf responsefcan ,b'e confirmed by----

analysis of GINDAC plots.

1. . - Initial vessel. parameter response-toTthe Steam '

Line rupture:

' ' Steam line flow forithe ruptured line'willL
increa'se , as well as that-for the other
. lines, thus causing ~an-11ncrease:initotali: -

/~N : steam flow
U

,

.VesselSpressure will begin|to decrease
. .

*

rapidly' d_uelto the: excessive; steam flow, Hand = -

- will continue.to decreasecas vesselVinventory3
4 blowsdownito'the'drywell'.. 4

'The high; steam line flow.willtresultiin a< >

-

Group -I -isolationTon-.!highi; steam; flowr
isolating the reactor.vescel'from thelrupture j,

-

; "

except through the broken.line.

following the-Group?Iiisol'ation Ntotal)' steam..~
'

!flow will: drop , to := 50%$ratedi hold until
pressureedrops below 300 psig, thenLdecrease.
to 0?as vessel-levelfis;restoredLaboveithe- ;i

steam lines.. -

totalV feedwater flow will. increase' to follow"-

-total stesm: flow,obutywillJdrop rapidlyhto O
as steam pressureLdropsJafter:the isolation,
or =ori4al high :vesselclevel trip. -*

,

n . .
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Vessel level will initially' swell'due to the-

increased steam flow and depressurization.
Level may reach +48" on the initial swell,
tripping the Main and RFP Turbines on~high
level. It will then drop rapidly until the
condensate pumps-and-ECCS restore vessel
inventory _

Reactor power (APRM'S) will_ decrease rapidly _.

on the depressurization, then go to 0 on a
scram signal generated from MSIV Closure or
Turbine stop Valve Closure.

2. Initial containment-response to the Steam Line
rupture:

The initial steam blowdown to~_the drywell
'

-

will cause drywell pressure'and temperature
to increase very rapidly. Drywell pressure
should peak at = 35 psig within the 'first 10
sec. then decreases to 25 psig over the next-
15 to 20.sec., and will' decrease steadily

('') after 2 min. due to water-spilling from_the 1

V break into the steam atmosphere of the j
drywell. Drywell temperature will increase i

to = 300'F. over the first 10 sec., drop to = 1

275'F. over the next-15 to 20_sec., and-will
decrease steadily after 21 min. due to water
spilling into the drywell steam atmosphere.

Suppression pool pressure will increase-

following drywell pressure,.to a maximum-of =
25 psig at 50 sec.; it will hold at:this-
pressure with a slow decrease until drywell
pressure drops below it at 200 to 250 sec.,
when it will again follow drywell' pressure-
down;while remaining slightly higher as non-
condensible gases are. vented:back into the
drywell. Suppression Pool temperature will
increase rapidly during the vessel blowdown
and reach = 130'F. at 100'sec., then increase
more slowly after the blowdown is complete.

7"~% TP - 161

()- SMPTT-MSS 02



. .

TP 161
(7 SIMULATOR MALFUNCTION

PERFORMANCE TEST.(,)
Page.4 of 10

3. ECCS, RCIC and Feedwater response to the steam
line rupture:

HPCI will initiate on high drywell pressure.

immediately, and will-receive a redundant
initiation on low level if level drops to
-48". .HPCI will continue to inject until it..
isolatos on low steam line pressure as the
vessel depressurizes, or-trips on high level
-as vessel level is recovered.

If level drops to--48", RClC will initiate on
~

*

low vessel level, otherwise FCIC will not be
' initiated and-will not inject'on:this
transient.

RHR and Core Spray will-receive an initiation,*

signa] on high drywell pressure when. vessel'
pressure drops below 500 psig. The systems
will start and run on min. flow until vessel
pressure drops below their shutoff head at'=
300 psig. After pressure is below this

(_s\ value, they willfinject, increasing flow as
\s) vessel pressure decreases.

The feedwater pumps'will lose: driving steam.

as the MSIV's close on high steam flow. ~The-
condensate pumps will maintain system:
pressure at = 600 psig, and will begin to
inject when~ vessel _ pressure dropsLbelow this
value.

With-HPCI, RHR,.CS, and feedwater injecting,-

vessel level willibe recoveredEand increased
to fill the vessel above the steam. lines.
Once above the steam lines, the break; flow
will; turn to water vice steam. Continued

,

injection will eventually fill theLvessel, at
this time vessel pressure will increase,~and
injecting systems flow will decrease until
the injecting systems flow equals the flow

,

| out the rupture. If-continued, the injection
from the hotwell (via feedwater) will empty

~

the hotwell, and the condensate pumps will-
cavitate and trip on-overload. When this
happens,. vessel pressure and other systems

(] TP - 161

() SMPTT-MSS 02-
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injection.flowlwill fluctustef(during pump _. '!
a cavitation)", then pressure-Will* decrease and-

flows--from: other systems:: will increase: until' :i-
'

a new? equilibrium:is reached. j
,

'lD.- Documentation- , <

-t
*

1.- Significant Parameters-to be-Collected -j
a

- i : :. .
!. 5

a. . Analog Parameters:!- .[

(1) ReactorfPower(% Flux);
.(2) TotaltSteam1 Flow
(3)? Total,Feedwater Flow--

. (4 )L: , WR - Reactor _ Pressure-: q

(5). WR Reactor Vessel: Water ~ Level ~ :

.- ( 6 ) ' Fuel ZoneyReactor= Vessel Level ,

(7) .Drywell6 Pressure;;' :(8); SuppressioniPooltPressuro ' .

,
..

!(9)< DrywellLTemperature:-; .

J;(10) Suppression 3 Pool Temperature
^ ' "

.(11) - RHR"TotalL Flow-
-

'_ 1

O ;(12);CS Total" Flow

V - (13) iHPCI/RCICt Total; Flow-
.

, ,
1-

. t -:

b. :: Annunciators,fIndications) Ihterlocks:'
Y

(1) Annunciators! , ,

1

'

,

i
'. , ,

(a)2|SYSTEMLI MAIN / STEAM [LINE:HITFLOW.: 4

'(b) SYSTEM LII MAIN ' STEAMFLINE :HI FLOW:"
'

'
s

- f(c) MSIVTCLOSURELTRIP;D'
E ;(d)J . TURBINE' STOP' VALVE-: CLOSURE LTRIP

' j'
4 -:(e). DRYWELL HI>;PRESSiTRIP? ..

, .

i

c

(f)
.

.x .

LA*(B,C,D)fCORELSPRAY1PUMPVAUTO'
'

' START:.

'

p(g); L AT(B,C,D)? RHR: PUMP--AUTO (: START 9
''

c(h)i :HPCI RELAYS 1NOTERESETi

(2)' Indications-
m . . ..

. ',

[B steamiline' flow:indicatione'
L(a)3 1

' increases 4 and :continnes : to-. indic' ate:
'

- -

flow ?afterhtheilsolation ; untill the--

(ves sel ! blowdown :risj completed . --
<

,
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(b) ' Condensate pumps-._ trip on' overload?>: 's

3 min. after''hotwell-. indicates-
'

'

. empty:on-20C007A.- . . .. .t

. .(c) . Vessel? level indicatesL> 300" on 1
20C003-03:before-vessel pressure;

.. increases on 'reflood=.7
'

'

(3)? : Interlocks-
, (a) :RHR-andsCS start at vesse'l pressure. i

'500_psig and.run:on min.pflow1< t,

until vessel-pressureLis;lessTthan1
-300 psig;- -

2. Data Collection Methods::

'Significant? Analog.. parameters are[tojben j /a, .g

collected using.|the;GINDAC methodidescribed
'

in Appendix 4Ir use;suspendLlevel>71andithe?!;
DATA 3 dataset.

' '

,

^

b. Significantsannunciators, 1ndicationskand]
[] interlocksfare1to belcollected using;the; . 4
:() attached Dataform1for this Performance} Test = [,

E. - Terminating Conditiont
, m.,. , .- .,

..o m
This| Performance Test'may beLterminated: Nhen?the; - i

simulated-' plant: conditions are such thatta stable? '
M

T

controllable.and safe' condition has1been attained shich
could be continued;toicold shutdowniconditi6ns. JIn' 'I

- addition, the following must be : observed as4aLminiminnt (;
,>

;.
. . - . ;: s. . ,

MVessel pressure. increases.-and injectioni lowsf*
'

;. decrease'after the vessel is reflooded. , ,

,1
i'

V. 1 ACCEPTANCE CRITERIA .
a

. The following Criteria are to be_usedTto judgefth,ei j,

! acceptability | of| the results of; this;. test. :
'

i0 -
.

. . .. . ~
' - A. 'The response ofJthe Simulator.resulting fromloperatorp .. j).

. action,-~ automatic' plant-controls 1andEinherentLoperating)
" ^ ~ "characteristics will;be1such that~, within;the"

accuracies' listed"under Steady-Statehand:LNormal(
.

3
Operations Test:CriteriaL(Appendib D);,ithe operator ..

M;
~

will' not observej:a difference;between the'responseLof-
:

F% TP -'161 i
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the simulator and reference plant control _ room-
instrumentation,_and shall not violate the physical
laws of nature.

B. Significant Parameters Acceptance Criteria- '

For each of the Significant parameters listed in
Section IV.D.l.above; the response of the parameter-
match the description in Section.IV.C.
Where parameter versus time values are.specified,
parameter response within i10% of the specified value

-

is acceptable, as long as_the response does not cause
or fail to cause an automatic action or_ alarm if the-

Reference Plant would have or not=have-caused-the
automatic action or alarm.-

C. The Simulator will operate in real time as indicated by
the test being completed without interruption of
simulation. If simulation is. interrupted because of
non-real time operation, the status message on-a
Simulator computer ISD/IST monitor will read FAIL.

(''/}
D. Transient operation can.be carried on until:

x_
1. a stable, controllable, safe plant condition is

achieved which can be continued in accordance with-
plant operating procedures"to' cold shutdown
conditions, or-

2. a simulator operating limitation is reached. -s
!

VI. PROCEDURE
i

A. Preparation

1. Reset the Simulator to IC 14
I

2. Insert Malfunction MS302 at 100% severity and_with
a 30 sec. time delay-

-

Prepare to collect-datd-IAW' Appendix-I-and-Section.3.

IV.D.2. /7)3$6l 0Af
4. Check-the form attached-_to|this procedure for all--

the items listed-in IV.D;1~.b; make additions or
deletions as necessary.

-g TP -'161
l. ) SMPTT-MS902
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B. Performance ,

.
. u. .

~
'r i

:1.' While collecting datajinfaccordance fwith| Apperidif i

i I and.SignificantiParameters,z take'the simulatorc
outiofifreeze.

~
> ";

,
, . ,

.

O'bserveLthe ,Simulat'or; response Lto:: generally ve5[fyj -2.
the; occurrences;:listedEin AffsetsJand71ogLthe'='

loccurrenceLof'the Annunciators;$ Indications >andi
iInterlocksiontthe datr.Lf_rm markingLeach itembas..,s qo

-

~

Satlor,.Unsat as.iappropriate.; -

-

#

3.: When the Terminationiconditions are reach dh -

'terminateJdata-:collectio'n.and? place theksimulators
in ':f reez e , 4,,

-

'

d F4. '' Assemble Test Data for'Analy isn '

<
'

. s
, ,

1
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.

x
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f

-: f

i
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q
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~
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VII. RESULTS ANALYSIS

Date of Test /b I Test Performer / ''

Date Analyzed /[H Analysis by- / #'"

Prepare a plot of the collected data in accordance with
Appendix I. Using the plotted parameter-data and
observation notes taken, mark Sat or Unsat to indicate that
each Acceptance Criteria listed below criteria is or_is not;
met.

-1

Criteria Sat /Unsat i

A. The response of the Simulator resulting
from operator action, automatic plant
controls and inherent operating ei
characteristics will-be such that... JA'

B. Significant Parameters Acceptance
Criteria

I) 1. Analog Parameters:
'\ )

d'a. Reactor. Power (%> Flux)
~ bkeL[b. Total Steam Flow

c. Total Feedwater Flow. ruw .c r
d. WR Reactor Pressure U+2L/ i

e. WR Reactor Vessel Water Level $d/:
f. Fuel Zone' Reactor 1 Vessel Level for
g. Drywell Pressure ._ 1ASA/ j
h. Suppression Pool Pressure (LJ' .
i. Drywell Temperature Mo9tf
j. Suppression _ Pool Temperature MaGT '

k. RHR Total Flow Ed-
1. CS Total Flow kJ/
m. HPCI/RCIC Total Flow 1/ /-

<# ,

C. Transi t operation can be carried on __.ML1 i

until/l a stable, controllable, safe-
planth dition is achieved which can be i

continued in accordance with plant
operating procedures to cold shutdown ,

conditions, or 2) ~ a simulator operating-
limitation-is reached.

/~T TP - 161
(_,/ SMPTT-MSS 02

2

..



{ I

TP 161
Q SIMULA'IOR MALFUNCTION
L'~j PERFORMANCE TEST

Page 10 of 10 j

VIII. CORRECTIVE ACTION

A. For any of the Criteria analyzed in VI. or VII, as i

Unsat, submit a Simulator Discrepancy Report (SDR) in !
accordance with TP-162. If any Unsat is recorded, ;

designate the performance Test Certification Status in
the (appropriate) Performance Test Database as Unsat.

B. List all Unsat's and the assigned Work Order Number:

( i i; f ] Z h e ? z h i 5 0 f E tc l f. :s V.)O 'llcall |n !'
1.

i ;; / t A t 0 0 t 3 Pr,' L

2. fu.l.um fu3 u.,:w|k bni.< - % LtuG sta.,a hj v bn |%o// fit /
.

i w
(;es.9/ fick)$ Sp v' Q 'id '' '

C. If complete rotest is required following SDR /Auf
resolution, indicate by marking the appropriate blank
in the Completion section.

IX. TEST COMPLETION

i <!A. Performance Test completed: SAT Unsat

fS Database updated I)f*
'v! Data Entry

B. Followup required for Unsat Results
'

1. Complete Retest required: YES NO

2. All SDR's resolved, Test Sat:-

Test Operator Dats

' Database updated
Data Entry

C. Test Reviewed:

Lead Test Operator Date
F

D. Test Completed:

Sim. Support Supv. Date

rm TP - 161
( ) SMpTT-MSS 02

9
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MALFUNCTION PLRFORMANCE TEST
DATA SHEET - MSS 02

MAXIMUM UNIC0LABLE MAIN STEAM LINE RUPTURE

p PERFORMANCE CR'iTERIA Sheet 1 of 2

Q The criteria for acceptable performance for the following data
are listed in the Transient Performance Test Procedure.

/kN/DATA TAKEN BY: 8 d W /t/ - DATE:
*

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. SYSTEM I MAIN STEAM LINE HI FLOW
(1)(a) Annunciator

hLf
IV . D.1. b . SYSTEM II MAIN STEAM LINE HI TLOW
(1)(b) Annunciator

,

.Alf
IV.D.1.b. MAIN STEAM ISO VALVES NOT FULL OPEN TRIP

(1) (c) Annunciator
f ,

J?J
--

IV.D.1.b. TURBINE STOP VALY" CLOSURE TRIP
(1) (d) Annunciator

IV.D.1.b. DRYWELL HI PRESSURE TRIP
(1) (e) Annunciator s

f

IV.D.1.b. A (B, C, D) CORE SPRAY PUMP AUTO START
(1)(f) Annunciator gj

.Mf.
-.. .

IV.D.1.b. A (B, C, D) RHR PUMP AUTO START
(1) (g) Annunciator

. , , .

IV.D.1.b. HPCI RELAYS NOT RESET
(1)(h) Annunciator

I'/ . D .1. b . A steam line flow indication increases, then
(2) (a) continues to indicate after the isolation until eJvessel blowdown is complete J41

O
IV . D .' 1. b . Condensate pumps-trip on overload-> 3 min. after
(2)(b) hotwell level-indicates empty on 20C007A Ah

/ miue

,



MALTUNCTION PERFORMANCE TEST
DATA SHEET - MSS 03

MAXIMUM UNISOLABLE MAIN STEAM LINE RUPTURE

/ 'ERFORMANCE CRITERIA Sheet 2 of 2~

(~) The criteria for acceptable performance for the following data
are listed in the Transient Performance Test Procedure.

/!// -_fJ /@4 DATE:DATA TAKEN BY: ,

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. Vessel level indicates > 300" on 20C003-03 before
(2) (c) vessel pressure increases on reflood j'g /

IV.D.1.b. Rl!R and CS start at vessel pressure < 500 poig and
(3)(a) run on min, flow until vessel pre?sure is < 300 .;

psig. .A'

Real Time The Simulator operated in real time as indicated , ,

operation by completion of the test without a suspension of , .r.
'

Simulation, and the ISD/IST status was not FAIL.

,/

\
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PBAPS UNIT 2 SIMULATOR TRANSIENT DATA
TRANSIENT MSSO2r
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PBAPS SIMULATOR TRANSIENT PERFORRANCE TEST ;
*-s

\/ STPT-MSS 06T

MSIV CLOSURE WITH-FAILED OPEN SP.V
AND NO HIGH PRESSURE ECCS

Prepared by: Bud Havens Datet 12/26/90 ,

Simulator Test operator ;

Approved by: [ Mt i Datet / 2/
Lead Test Operator /

I

I. TEST REQUIREMENT
iSIMULATOR OPERABILITY TRAllSIENT PERFORMANCE TEST

ANS-3.5 Appendix B, Section Bl.2
Run this transient test from an initial condition of_
approximately 100% power, steady-state xenon-and decay heat
with no operator followup action. ,

II. TEST ABSTRACT
This performance test will test simulator response to a
simultaneous closure of the Main Steam Isolation Valves-
(MSIV's), followed by an SRV sticking open when'it opens'to i

control pressure. HPCI and RCIC will fail to respond to an

(''} initiation signal when called ont thus. depriving the reactor i

s_e af normal feedwater and high pressure emergency feedwater.
The result of the MSIV closure will be a rapid reduction.in
Steam Flow from the reactor vessel and-a reactor scram on
MSIV Closure.- The -cossation of steam flo-( will cause .a
rapid pressure increase, which is arrested and controlled by
the Safety / Relief Valves (SRV's);;and a loss of the Reactor <

Feed pump Turbines, which results in a losstof normal ,

Icedwater flow. The scram-will shutdown the reactor core
'

with little or no spike observed in neutron-flux. Vessel ,

level' will sharply decrease due to1the pressurization and
scram. The SRV's will-lift to control the initial pressure
increase, with one remaining open when pressure decreases to
its reset point.. The stuck open SRV willicause pressure to
continuously decrease after.the initial pressure _ spike.
vessel level will decrease more slowly as~the SRV reduces

*

pressure, eventually reaching the initiation point for HPCI
'and RCIC which fail to start. Vessel pressure 2and leve17 *

will continue to decrease-until pressure < falls-below
feedwater line-pressure-_which is being maintained'by the
condensate pumps at slightly-above 600 psig. Condensato
will-then be injected via-the feedwaters lines and begin? <

|

| restoring _ vessel level.
,.

{-
-w TP 161

STPT-MSS 06T. !w)1

i
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('' SIMULATOR TRANSIENT
I PERFORMANCE TEST

Page 2 of 9

III. TEST REFERENCES

A. Other Performance Testa

1. SSPT T-101

2. SSPT GP-8
1

'

B. Reference Plant Performanco Data

IV. TEST DESCRIPTION

A. Initial conditions

IC 14*

B. Malfunctions used:

1. MSSOGA through D

2. MSSO9B

O 3. !!PC01
v

4. RCIO2

C. Effects
Times given in the discussion below are referenced to
timo of' insertion of the Malfunction unless~otherwise
indicated. -Paramotor response.can be confirmed by
analysis of GINDAC plots.

I

1. Initial response duo-to-MSIV closuro

Simultaneous insertion of Malfunctions MSS 06A
through D will cause all 4' Inboard MSIV's to-close
due to-loss of air pressuro.to'the valve operating
controls..
-The resulting valvo. closure willicauset

* . a reactor' scram due1to MSIV Closure (< 90%
full opon).in the Run Modo.-

a rapid loss of steam. flow from theLreactor*

vessel as the valves close in < 5 sec. Thus,
-Total Steam Flow Will rapidly.docreaso to 0.-

-

j- TP -:161
STPT-MSS 06T(_j,



- _ - . ___ _. - . _ _ . _. -._. _ . ..

- |

4

i

TP 161
SIMULATOR TRANSIENT

,

PERFORMANCE TEST |
Page 3 of 9 j

'

becauco of the anticipatory valvo position*

acram, the APRM's will soo.a very small (<5%)-
or no flux increase due to tho scram action
avon though the pressure increase would tend
to cause-such an increase. ;

reactor pressure will rapidly' increase as the ;*

normal-heat removal from the reactor is,

stopped. Pressure will rise to the SRV' ;

setpoint, and lift all SRV's. The SRV's_
~

'

chould be able to limit the-maximum _ pressure:
to less than 1150 psig. As pressure .

increases above 1090 psig, ARI isiinitiated !

which will trip the-Recirculation Pumps and f

backup the RPS-scram.

Reactor vessel' level will initially, decrease* *

rapidly duo to void-collapse on the pressure '

increase and scram.< 'The-RFP's will lose .

!driving steam on the isolation'and Total .
Foodwater Flow!will decrease to 0 somewhat
more slowly than' Total Steam Flow,. but will ,

( have little effect in level restoration.
,

Level swoll will occur on tho-void increases
due to the initial multiple SRVflift and- ;'

Recirculation pump' trip.

2. Response after tho isolation and. scram due to the i

failed open SRVE
:

Following the initial lift, the SRV's willi ?*

rescat after-lowering pressure to = 1050
poig, except SRV 2-71B.

,

Pressure wi'11 then decrease.over aLperiod.of*

2 7 to 9. minutes 1to foodwator header pressure
at = 600 psig.

As' inventory is~romoved by the SRV, vessel-*

level will slowly decrease tof< .-48"; at this
level-HPCI and RCIC would normallyrinject,L
but fail to. start _dua;to tho' Malfunctions. ,

Level continuos to decreaso bolow the ~48"*

due to inventory loss from--the stuck open
SRV.

<s, TP 161-

. (_) STPT-MSS 06T

a

,

e- n-- n 9 4-n n ..,-a a q a , mye 4



_ _ _ _ _ _ _ - - _ - - _ _ _ _ - _

i

!
*

TP 161
*

SIMULATOR TRANS1ENT
O- PERFORMANCE TEST

Page 4 of 9 ,

3. Rosponso during feedwater (condensate) injection:
.

'

Once pressure drops below 600 poig,-*

condensato will begin to inject through the
foodwater lines, and total feedwater flow
will increase as pressure continues to :

decrease. i

As condensate restores vessel inventory,*

vessel level will_begin to recover, :
eventually going off scalo_high. '

4. Other parameter responset
i

Drywell pressuro and temperature will have*,

little response to the transientt'a small
decrease might be expected due to tho
cooldown associated with vessel,

depressurization. *

Suppression pool temperature will increase*

due to the SRV dischargo: steam being.

O delivered to the pool; a fastor increase-
',

might be. expected during the initial SRV-lift,

with multiple valves open. Suppression; pool
pressure may also respond with-a slight: 4

increase due:to heating _from tho.SRV- 1

dischargo.

RHR and CS flow should show no'increaset.*
.,

vossel lovel' should be'rostored well before
- '

the initiation of these" systems,,they will
never start.

D. Documentation

1. Significant. Parameters to boLcollected
i

a. Analog Parameters a

(1) Reactor Power (% Flux)
'

(2)' Total 1 Steam: Flow
-(3): Total Feodwater Flow
(4) -WR Reactor' Pressure
_(5) WR Reactor Vossel' Water Loval ,

(6)' -Fuel ZoneLReactor-Vossel-Level:
)

/./'sc TP - 161-

l ,/ STPT-MSS 06Tg ,
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'
(7) Drywell Pressure
(8) Suppression Pool Pressure

:(9) Drywell Temperature
(10) Suppression Pool Temperature.
(11) RHR Total Flow

*(12) CS Total Flow
(13) HPCI/RCIC Total Flow |

b. Annunciators, Indications, Interlocks:

'

(1) Annunciators

(a) MAIN STEAM ISO' VALVES NOT-FULL OPEN
TRIP

(b) REACTOR HI PRESSURE
(c) A CHANNEL ARI TRIP
(d) B: CHANNEL ARI TRIP ;

(e) SAFETY RELIEF VALVE OPEN
(f) REACTOR LO WATER LEVEL - 48 IN
(g) . ''PCI REIAYS NOT RESET

(2)- Indications

(a) Initial SRV lift, all SRV's
'

(b). All-SRV's.rescat except tho 2-71B
SRV.

(3) Interlocks j

(a) HPCI/RCIC do not start at -48"
(b) RHR and CS-do not. receive an

initiation signal and do not start

2. Data Collection Methodst

a. Significant Analog parametere are to be ,

collected using the GINDAC method described '

'
in Appendix.I; use suspend' level 7 and the
DATA 3.dataset.

b. Significant annunciators, indications, and
interlocks are'to be collected using the
attached Data Form for this Performance Test.

i

/~ TP - 161-
STPT-MSS 06T'( ,, ;

|
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E. Terminating Condition

This Performance Test may be terminated when the
simulated plant conditions are such that a stable,
controllable and aafe condition has been attained which +

could be. contir.ued to cold shutdown conditions. In
addition, the following must be observed as a minimum:

Level increases off scale after condensate. !.

injection.

V. ACCEPTANCE CRITERIA -

The following Criteria are to be used to judge the
acceptability of the results of this test.

A. The response of the Simulator resulting from operator
action, automatic plant controls and inherent operating
characteristics will be such that, within the
accuracios listed under Steady-State and Normal
Operations Test Critaria ( Appendix D) , the operator
will not observe a difference between the response of
the simulator and reference plant control room
instrumentation, and shall not violate the. physical,

laws of nature.'

B. Significant Parameters Acceptance.Critoria

For each of the Significant parameters listed in _
Section IV.D.1 above; the response of the parameter
match the description in Section IV.C.-
Where parameter versus time values'are specified,
parameter response within 110% of the specified value
is acceptable, as long as the response does not cause
or fail to cause an automatic action or alarm if the
Reference Plant would have or not have caused-the
-automatic action or alarm.

C. The simulator wi1J eperate in'real time'as indicated by
the test being completed-without' interruption'of
simulation. If simulatien is interrupted because of- '

non-real time: operation, tho' status message'on a
Simulator computer ISD/IST monitor will read FAIL.

,

TP - 161; .-

ST?T-MSS 06T-7 9

'
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D. Transient operation can be carried on until:

1. a stable, controllab12, safe plant condition is
achieved which can be continued in accordance With
pisnt operating procedures to cold shutdown
co:iditions, or ;

1

2. a simulator'opsrating limitation'is reached.
;

VI. PROCEDURE

A. Preparation
'

1. Roset the Simulator to IC 14

2. Insert Malfunctions
.

a. HPC01, MSSO98, and RCIO2
,

b. MSS 06 A through D with a 30 sec. time delay.
Prepare to collect data IAW Appendix I a(nd"$ef7m3-/ ,

'
' J) < ''

'

ection !. 3.

[a' T
'

IV.D.2.

4. Check the form attached to this procedure-for all
the items listed in IV.D.1.b; make additions-or
deletions as necessary.

B. Performance

1. While collecting data in-accordance with Appendix
.I and Significant Parameters, take.the simulator
out of freeze.

2. Observe the Simulator response to generally verify
the occurrences listed in Effects--and-log the
occurronce of the Annunciators,. Indications and
Interlocksuon tho' data ~ form marking each item as
Sat or Unsat as appropriate.

'

3. When the Termination conditions aro' reached,.
terminate. data-collection and place the simulator
in. freeze.- ,

4. Assemble Test Data for Analysis. '

.]
TP - 161 |/~N, :. STPT-MSS 06T |( f

1
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i

VII. RESULTS ANALYSIS /

Mf h*" s
8

/4/i/ .- Test PerformerDate of Test

//"! Analysis by Wh"Date Analyzed ,. t

Prepare a plot of the collected data in accordance with !

Appendix I. ~Ueing the plotted parameter data and |

observation notes taken, mark Sat or Unsat to indicate that !,

l

each Acceptance Critoria-listed below criteria is or is not *

met.

j Criterin- Ent/Uncat

A. The response of the simulator resulting
from operator action, automatic plant

]
controls and inherent operating .,c

J characteristics will be such-that... +1 '

B. Significant. Parameters Acceptance
Criteria

1. Analog Parameterst-
,

+a-

Reactor. Power (% riux). . __J 6' !a.
b. Total Steam Flow. Et/-
c. Total Foodwater Flow f*T

Wd. WR Reactor Pressure
_

S/
_

e. WR Reactor Vessel-Water-Level
f. Fuel Zone Reactor Vessel Level fer'

g. Drywell Pressure
_

_;st.

h. Suppression: Pool-Pressure = '3-

1. Drywell Temperature 0-

j. Suppression Pool Temperature 9?
k. RHR Total Flow St/

_

i

1. CS Total Flow 54f
m. HPCI/RCICLTotal' Flow 147 (

c. Transi- t operation can be-carried!on .b!
until( a-stable, controllable, safe
plant condition ie achieved-which can be;
cantinued in accordance with plant
operating-procedures 1to cold shutdown.
conditions, or-2).a simulator r,porating'
limitation is reached.

TP - 161

O STPT-MSS 06T

i
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VIII. CORRECTIVE ACTION

A. For any of the Criteria. analyzed in VI. or VII. as
Unsat, submit a Simulator Discrepancy Report (SDR) in
accordance with TP-162. If any'Unsat is recorded,.
designate the Performance Test Certification _ Status in
the (appropriate) Performance Test Database as Unsat.

B. List all Unsat's'and the assigned Work Order Numbert- ,

1.

2.

C. If complete retest is required following SDR
resolution, indicate by marking the appropriate blank
in the Completion section.

IX. TEST COMPLETION ,

A. Performance Test completed: SAT. Unsat ,_ ,_,,

O Database updated
U Data Entry

B. Followup required for Unnat Results

1. Complete Rotest requiredt YES NO -

2. All SDR's resolved, Test Sat:

-

Test Operator Date.

Database updated
Data Entry

C. Test Reviewed:

/ h/ w

LeadTestgperator Date' (
'

;

D. Test Completed:

if$u Q /tAv.fa,a 3o 51 Al
Sim. Support Supv. Date-

r- TP ~ 161
( STPT-MSS 06Tf

_ - _ - . _ _ _ _ _ _ _ .
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TRANSIENT PERFORMANCE TEST
DA"'A SHEET - MSS 06T

MSIV CLOSURE WITil FAILED OPEN SRV AND No !!IGli PRESSURE ECCS

.
Sheet 1 of 2

OPERFORMANCECRITERIA
,

The critoria for acceptable performance for the followinej data ]
are listed in the Transient Performance Test Proceduro. -

DATA TAKEN BY: [ /d(A'KA DATE: /
1

ITEM DESCRIPTION SAT /
NUMBER UNSAT

IV.D.1.b. MAIN STEAM ISO VALVES NOT FULL OPEN TRIP
(1)(a) Annunciator

.

IV.D.1 b. REACTOR III PRESSURE
(1)(b) Annunciator

IV,D.1.b. A CilANNEL ARI TRIP
(1) (c) Annunciator

IV.D.1.b. B CHANNEL ARI TRIP
.

(1) (d) Annunciator 6
,

IV.D.1.b. SAFETY RELIEF VALVE OPEN
(1) (e) Annunciator

IV.D.1.b. REACTOR LO WATER LEVEL -48 IN
(1) ( f) Annunciator *

IV.D.1.b. IIPCI RELAYS NOT RESZT
(1)(g) Annunciator -

IV.D.1.b. All SRV's lift initially
(2) (a) {g

IV.D.1.b. All SRV's except 2-71B reseat 1

; (2) (b) ]

.(
IV.D.1.b. IIPCI/RCIC do not' start at ~48"

(3) (a)

y
-----_ _ _ - - _ _ _
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TRANSIENT FERFOMiANCE TEST
DATA SHEET ~ MSS 06T

MSIV CLOSURE WITH FAILED OPEN SRV AND No 111G11 PRESSURE ECCS

ERTORMANCE CRITERIA Shoet 2 of 2
The critoria for acceptable pwrformanco for the following data

ro listed in the Transient Performanco Test Proceduro.
DATA TAKEN BY: [ A (ho DATE: I

__ _t

ITEM DESCRIPTION SAT /
NUMBER UNSAT

-

__

IV.D.I.b. RHR and CS do not rocoivo an initiation signal

[(3)(b) and d.) not start

'Roal Timo The Simulator operated in real time as indicated
operation by completion of the test without a suspension of -)

Simulation, and the ISD/IST status was not FAIL. f([/ ;

i
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'
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8
N
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STPT-IPM03

ANTICIPATED TRANSIENT WITHOUT SCRAM

Prepared by: Bud Havens Dato: 12/26/90
Simulator Test Operator -

Ob/k'/Approved by: / Date:

LeadTegyjoperator

I. TEST REQUIREMENT
SIMULATOR OPERABILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix D, Section Bl.2
Run this transient test from an initial condition of
approximately 100% power, steady-state xenon and decay heat
with no operator followup action.

II. TEST ABSTRACT
This performance test will test simulator response to a
transient (main turbino trip) that challenges the Reactor
Protection System (RPS) to initiate a scram, with a failure
of the RPS function. In addition, the Alternato Rod .

Insertion (ARI) system, which normally would backup the RPS
f) and cause a control rod scram independently, fails to
x- operate. The turbine trip will also cause a main generator

trip, initiating a fast transfer of the 13KV buses which in
turn trips the recirculation pumps.- Reactor power will
increase rapidly on the turbino trip without the scram "

action of the control rods. Reactor pressure will increaso
oven though the bypass valves open fully,. opening-the SRV's.
Increased core voiding due to the increase in steam i' low as
the SRV's open and decrease in core flow from the
recirculation pump trip will reduce reactor power to
sufficiently to allow the bypass valvos and the' lowest set
group of SRV's to control pressure. Reactor level will
initially start to decrease as pressure in increasing, then-
will swell on the first lift of the SRV's and_tho trip of
-the recirculation pumps, tripping the RFP's on high vessel
level. With the bypass valves and_SRV'c open vessel lovel
will decrease steadily,-initiating HPCI-and-RCIC on low
level. HPCI/RCIC cold _ water injection will tend to-increase.
reactor power; but their injection capacity will not be
enough to stop the decrease in vessel. level. As lovel
continues to decrease, core flow will decrease reducing
reactor power further. The power reduction _at this pointi

will be_ sufficient to allow the bypass valves alone to
control reactor pressurn._ As the steam. flow is reduced to

g''; TP - 161

(f -STPT-IPM03

,
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within the capacity of HPCI/RCIC, vessel lovel stops
decreasing, and stabilize along with reactor power at a
value just above.the low lovel Group I isolation point.

III. TEST REFERENCES

A. Other Performance Testa

1. SSPT T-101 -!

2. SSPT T-117

IV. TEST DESCRIPTION

A. Initial Conditions

IC 14*
|

B. Malfunctions usedt 1

IPM03 =I
*

() C. Trip Override Functions used )
1. ARIO1

2. ARIO2

D. Effects
Times given.in the discussion below are' referenced to
time of insortion of the Malfunction unless otherwise
indicated. Paramotor response can be confirmed by .;

analysis of GINDAC plots. Any RPS Scram or ARI signal
initiated during the following discussion will fail to
cause the control rods to scram.

1. Initial responso duo to the Turbine Trip without
scram

The Main Generator will trip and' Lockout.*

The 13KV buses will fast transfer to offsite*

power, tripping the recirculation _ pumps.

The Bypass Valves will open to control*

reactor pressurer total steam flow will drop

/''N TP - 161-
( ,) STPT-IPM03

._
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to indicate Dypass valve and auxiliary steam
flows. ,

Reactor pressure will-increase. rapidly due to*

the loss of turbino steam flow; all SRV's
should open. The Bypass valves and SRV's ;

should be able to limit pressure to < 1200 ;

poig. ;
APRM power should increase rapidly due to the*

void collapse on the pressure increase; then i
'decrease to approximately 35% to-40% as voids

reform when the SRV's lift and the :
-

;

recirculation pumps trip.-
,

Vessel level will decrease. rapidly as voids*

collapse on the pressure increase; then swell~

1

as the SRV'.s lift'to control pressure and (

core flow decreases on the recirculation pump
trip. .;

Total Feedwater Flow will attempt to follow*

{.} the decreasing steam flow, then-reverse to
restore decreasing level. The RFP's wills-
trip.on high level on the level swell

.!following the SRV lift. . Total Feodwater Flow
will then go to-0 and-remain there for the :

'

rest of the transient.
-1

* - Suppression Pool Temperature:will increase.on
the lift of-the SRV's. 1

2. Response following the initial SRV lift:

Pressure will decreaseLdue to Bypass valve.

and SRV flow, sequentially' closing groups of
SRV's-until only;the lowest set group and the
Bypass are open and romain stable:at '

-

approximately 1050 psig.
,

APRM power will. stabilize ht approximately*

40%; t l Steam Flow.will stabilize at =-3.5- !
.X 10,To aLbm/Hr (BPV capacity).1 When HPCI/-RCIC -

inject, APRM's will.begin to slowly-increase ;

due to injection of colder waterl. Total Steam. ;

Flow will remain constant. ;

!

/- TP - 161
|;( ,j STPT-IPM03g
a
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Vessel level will begin a;steadyt decrease as- 4*
iSRV,s and Bypass valves' continue to removeL

- 1inventory, falling to -48"'and initiating. .-

a*

HPCI.and,RCIC at approximatyly,70 to;75 sec. t

Level will continue to decrease more slowlyj j

following HPCI/RCIC. injection. .

''

.n
+ ~ Suppression Pool Temperature will continueTto *

increase,.butrat a. slower rate:.asithe. higher? ;
:!set SRV's close'.
;.

:!
3. Response as level continueslto:decreaset

As level decreases', the driving headifor. y*

natural circulationLthroughtthe. core willy +

decrease', and core flow willLbegin;to %
-decrease. . When core flow decreases,rcore .

u

- power ; and , APRM; power ': Will decrease..- 3

-As power. decreases,ithe;SRV's'that:are:open. ,*

and the Bypass. valves;will begin to-. decrease 4 12

;pressure. When pressure; drops belowf1050L

1psig, / the lowest - set =SRV's: Will'close,1 and| :]
pressure.will:be contro11ed|bycthe. Bypass, ;

= valves -<they will?closeLas necessary to 4
maintain pressure.., ;j

:.. .As_ steam flow decreasest,"HPCI/RCIC' flow will
,be-able;to: restore vesseltlevel. Sevel Will ;

.

: stop decronsing; and;.will; beginyto::. increase.: -

->

As levelibegin's;toLincrease, coreTflow-'will' 3*

'begin to! increase andJincrease power;1this- ;

will_~cause' pressure to increase,f-and thei +

#Bypas.s valves.- Will' open; tol control _ pressure.'

r An equilibrium shouldibe:e'tablishod-withO -s
level very4 low-(*;~140");and power just below.

", theLBypass, valve 4 capacity:J(15:to 20%).'
. ,

. Suppression pooljTemperature willestop'S
. ;

LincreasingLand. stabilize whenithe 3RV's !

close.c : Total 5 increase in Pool.1 temperature :
should be..=L10'F. 1

3
'

5

,

ITP~-J161 ' -

STPT-IPM03-
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I
O

-
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E. Documentation

1. Significant Parameters to be Collected
i

a. Analog Parameterst .

(1, Reactor Power (% Flux)
(2) Total Steam Flow -

'

(3) Total Foodwater Flow
(4) WR Reactor Pressure
(5) WR Reactor Vessel Water Level .

(6) Fuel Zone Reactor Vessel Level
(7) Drywell Pressure
(8) Suppression Pool Pressure
(9) Drywell Temperature
(10) Suppression Pool Temperature-
(11) RHR Total Flow
(12) CS Total Flow
(13) HPCI/RCIC' Total Flow

b. Annunciators, Indications, Interlocks:

() (1) Annunciators

(a) REAC VESSEL HIGH PRESS TRIP
(b) REACTOR VESSEL LO WATER LEVEL TRIP
(c) REACTOR WATER HI LEVEL TRIP-
(d) HPCI RELAYS NOT RESET
(e) RCIC RELAYS NOT RESET-

(2) Indications

J (a) Bypass valve indication (lights). on
20C008B go to'fulliopen on initiall

pressurization, then to partielly-
open after-power drops below 25%

-(b) SRV's all=open on the initial
pressurization, then all but the

'

lowest set valvesiclose as pressure
and power decrease to = 40%, then-
all close when' power drops below
25%.

.

TP - 161
j- g) _ 'STPT-IPM03:

,(,

,

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

(3) Interlocks

(a) Main Generator trips on Main
Turbine trip-

(b) 13KV busos fast transfer and
recirculation pumps trip on Main
Gonorator trip

(c) RFP's trip on high vessel water
loval

2. Data Collection Methods:

a. Significant Analog paramotors are to bo
collected using the GINDAC method described
in Appendix It use suspend level 5 and the
DATA 3 datasot.

b. Significant annunciators, indications, and
interlocks are to be collected using the
attached Dataform for this Performance Test.

F. Terminating Condition
[3\
\/ This Performance Test may be terminated whenDthe

simulated plant conditions are such that a-stable,
.

controllable and safe condition has been attained which
could be continued to cold shutdown conditions. In
addition, the following must be' observed as a minimum:

Vossol level /APRM power.has at .1 zed at'e 15 -*

20%

V. ACCEPTANCE CRITERIA-
The following Critoria are to be.used to judge the
acceptability of the results of this test.

A. The response-of the Simulator resulting-from operator
action, automatic plant controls and inhoront operating.
characteristics will be such that, within the
accuracios listed under Steady-Stato and Normal !
operations Test critoria (Appendix D), the operator'

'

will not observo a difference between.the response'of
the simulator and referenco planticontrol room
instrumentation, and shallcnot violate the physical
laws of nature,

TP - 161~

(_)jf

STPT-IPM03;

1
m
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SignificantParametersAcceptanceCriter[atB.
~

+ :!
'1-

. . . . ._
. ; -r-

'

For:each of1 the Significant-parameters 711sted:in * !
'Section IV.D.11 abovelf.the response ' of the parameter |
matchl the1 description in Section IV.CL .. , .. 4
Where parameter versus time <valuesJare|specifiedit . '

parameter;:responseiwithin'1100 of1the'specified+value
is_ acceptable',:1as;long.as the.presp_onse doestnottcause

_

or fall:to cause an' automatic action or alarm;1fiths
Reference Plant;.would>have orLnot:have cavred'thes-

automatic' action or alarm.=
a,

-C. The Simulator will; operate'in realL time)asOINdicatddD@!
- the test being . completed | withoutiinterruption':of ' N _ 1 '
;simulatien. LIf,simu)ation?is; interrupted becausH ofi. o q
non real time operation, L the status. message: onta( ' _i

-Simulatoricomputer ISD/IST! monitor willireid6FAILkf W -

.;

N -!' '
.

..
,. ,

!
'

-D. Transientloperation'can belcarried.onfuntil:
-1

i; - ,

,
, .,

1. a stable,5controllablei safe;planti:conditionb.sO -- :i

achieved 1which can:be=continuediin accordancelwith: :

4
plant operatingLprocedures to'coldishutdowns< 1n

condition:.,r or*

>
- @.

.a simulator'operatingjlimitationMs/reachsd.O2.

.

VI . : PROCEDURE $, .y ; ;

A.: ' Preparation-- *
o ,

' 1.: -Reset 1theiSimulator-toiIC 14 N 1L "
-

, = |

2. .Innert the folh E S1

.
n

Malfunction IPM03(with a{30fsec.ft;imeydelayjr Ma ..
.,m

- b .- Trip: Overrides! ARI'01Cand[: ARI N
. , .! . . ' . . . \ . YMYNY .i--- -

":
:3. : PreparentolcollectEdatatIAWJAppendixLILand'Sectiony '

l

IV.D.2'
'

' 1

a, <

-

*
, . . - . - .- .. ,; . . ,1 _. - -+.i

: 41. -- ;checkitheEform(attachedytoLthis:! procedure /for%allb
i the Fitems; listed t in LIV;Dil;b n make ?additionsi or; " 1

'
-

Ldeletionsias necessary.1 + d'

,

X ., .;,
,

,

JN JTPi 1611 /c i ?'
-

,

Qf iSTPT-IPM03;: ; ,

-

.

d'
-

,,o :4

j
, .,

'

sj.
'

'

. i ;

qq f (" %
o>

,

x -

, ,s <
' '

m.

| i" n. i l'
,, <.

,?!i wa.'--i,,-'li Y; . 13 ggj ;; i .;

,

It '[ .-
*

-

, ;



!

TP 161
,c3 SIMULATOR TRANSIENT
( ) -PERFORMANCE TEST'~'

Page 8 of 10

B. Performance l

1. While collecting data in accordance with-Appendix
I and Signi'icant Parameters,-take the simulator-
ouP. of freeze. i

2. Observe the Simulator response to' generally verify
the occurrences listed in Effects and-log the
accurrence of the Annunciators,-Indications and

,

luttelocks on the data form marking each item as'
Sat or Unsat as appropriate.

3. When che Termination Conditiens are reacl ed, __.

xermu-i.te -lata collection and place the simulator
in freeze

4. Assemble Test Data for Anhlysis.

3

|
("~, /(,

~

TP - 161(~}(_,, STPT-IPM03
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!VII. RESULTS ANALYSIS- >
<

/!I Test Performer * -

Date of Test-

4Nf M jDate Analyze'd I // ' ' Analysis by '

Prepare a plot of the collected data in accordance!with~

Appendix I. Using the plotted' parameter [ data.and. . .
;
iobservation notes taken, mark SatLor_-Unsat?to; indicate;that-

each-Acceptance Criteria listedLbelow criteria 31sc.'or 1siLnoti j
met,

criteria Jsat/Unsatt [
'

.resulting-
The response of the simulator |ic: plant"A.
from operator action, automat ;

.,

controls :and- inherent ! operating CM/ 'q'
M- -

- characteristics will=be<such that.-.,- ,

B. Significant Parameters-' Acceptance-
fCrit.eria

'

'
,

1. Anal'ogLParameters: .

a. Reactor-Power (% Flux) 74 65 i
i

L b. Total Steam-Flow "in
c. Total'Feedwater Flow 2 T 75

'

-

>

~

d. WR Reactor Pressure W-
e. WR-Eractor Vessel Water Level: Sd .

f. Futi ne.. Reactor: Vessel Level 96-

,
'

-Mg . -; - Dr. -e 4 Pressure .

! h. ' Suppression! Pool Pressure W i

| 1. Drywel14 Temperature - SM -
Wj j. Suppression:PooliTemperaturE

'

A4-'|- k. RHR. Total Flow:
~ ''

2- -

L1. 'CS Total Flow- , _ T#
' '

'
-

;m. HPCI/RCIC|TotaltFlow
'

C T- d
i

C. Transi -operation;can belcarried;Lon: .3k
until a stable,Jcontrollable;1 safe- ,J

i -L
F

. plant- ndition11sfachieved whichican<bei
'

continuedfin:accordancetwith plant:
41

~

- ,
'

Loperating procedures;tolcoldDshutdown:
~

conditions,1 or -2):.-aL simulatorf operating. ,

: limitation ist reached.-
' ;;s

- _
a.,

'

TP --161"'.p
y) : STPT-IPM03 j

'

, ,

4 -

9

i1 , t: q

m a'

n , ,
,

, ; _ [N(-
' , ~ [ , ,. .. , _ .,, 4 , g ,,-- u - , . - . . ;._.; ,_. . . _ . . , , _ . ,
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VIII. CORRECTIVE ACTION

A. For any of the Critoria analvzed in VI. or VI7.. as'
Unsat, submit a Sintilator . D . _crepancy Report ' (SDR)' . in'
accordance with TP-162.: I' any=UnsatLis-recorded, |

designate..the Performance ' .st Certification Status in j
the (appropriate) Performance Test Database as Unsat. '

B. List all Unsat's and.the' assigned Work Order Number:-

|'A WN! k * ?;.e ?
; ,,

i.,

' ' '1. 5 . . - ''- l''''' 7'O A'"
~,~ ,b * |b ?D*b N E %.. Ov' di. [

ON 7| r p 0 2, ' .

t.c . /.,
a.n s .1** '

.

/a C ;.

-C. If complete retest is required fcllowing SDR
.

I

resolution, indicate by marking the' appropriate blank )
in.the Completion-section, j

.

IX.-TEST' COMPLETION
,

A. Performance Test. completed:- i SAT ___,Unsat'

I4[ Database updated
_

' Data Entry

1 Followup-required for Unsat Results.
,

'

1. Complete Retest required: YES 'NO'
.

2. Al'1 SDR's resolved, Test Sat: q

Test Operator Date

Database updated
. Data. Entry.

C. Test Reviewed:- )

Lead Test Operator Date

D. Test Completed:

Sim. Support Supv.- Date

(%) STPT-IPM03'
r TP .161

. _
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VII. RESULTS ANALYSIS

/![[ Test Performer / 4Date of Test

//// !'fl Analysis by 8. d4MMDate Analyzed

Prepare a Flot of the collected data in accordance with
Appendix I. Using the plotted parameter data and
observation notes taken, mark Sat or Unsat to indicate that

-

each Acceptance criteria listed-below criteria is or is not
met.

,

i

Criteria Sat /Ungat

A.- The response * the Simulator resulting
from operator action, automatic plant
controls and inherent operating

A'4
r

characteristics will be such that... '

B. Significant Parameters. Acceptance
Criteria

(~') 1. Analog Parameters:
%/ j,

a. Reactor Power (% Flux) U't.'k /
b. Total Steam Flow $37
c. Totsl Feedwater Flow GT
d. WR Reactor Pressure 5(r -
e. WR Reactor Vessel Water Level F(/
f. Fuel Zone Reactor Vessel Level U /.
g. Drywell Pressure Qf
h. Suppression Pool Pressure M /.
i. Drywell Temperature sF,

j, Suppression Pool Temperature MC
k. RHR Total Flow h4
1. CS Total Flow Ik /
m. HPCI/RCIC Total Flow CT

C. Transi t operation can be carried on- 517'
until a stable, controllable,1 safe
plant ndition is achieved which can be
vuncinued in accordance with plant
operating procedures to cold shutdown
conditions,'or~2) a simulator operating.
limitation is reached,

TP - 161p
Q STPT-IPM03
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VIII.-CORRECTIVE ACTION >

A. ForLany;of the Criteria:analyzeddin VI. or;VII.Las-|_~

Unsat, submit.a Simulator " Discrepancy LReport |(SDR)~ in: '
accordance:with TP-162.; If anyLUnsat'is recorded,: .
iesignate the Performance Test 4 Certification-StatusLin'
-the:(appropriate) Performance <TestlDatabase-as|Unsat.- ,

iList all|Unsat sEand the< assigned: Work; Order Number:B.=
.

,

1. E !- -li Jj h' f b-hk h4bN' YOi LO S
J/ M%? L$5 Y5V b$' YYNh :Y bb) b'b

2.. o- -. g g.|g -
- -

-

-
. . . ..~;

.

--
.. ..

C. If ecomplete_ retestiis- required ifollowing:-SDR -_
. . _ . ,

-resolution, indicate by1 marking;the(appropriate-blank 4 ,

in the' Completion =section.-

IX. TEST-COMPLETION -,

y
pr

A. Performance.tTest completed:ll ESATi -UnLat

Database' updated NO ; Data Entry-

B. Followup-required-for.Unsat._Results

L | NO'.l'. o c o m p l e t e R e t e s t 2 r e q u i r e d :'- YES

2. AllfSDR's resolve'd,| Test 1 Sat:

Test = operator? Date;

. Database updated
|-Data- Entry;, 1

'
-

C. Test--Reviewed:: : 4

l

Lead; Test, Operator -Date

:'D. TestcCompleted . <

Sim. Support Supv.- :Date:

- TP'- 161-

(nf TSTPT-IPM03-

M., ,
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TRANSIENT PERFORMANCE TEST !

DATA SHEET - IPM03- |
ANTICIPATED TRANSIENT WITHOUT SCRAM

- -PERFORMANCE CRITERIA Sheet 1-of-2
) The criteria for acceptable performance for.the followL ~ data i

"are listed ir the Transient Performance Test Procedure. '

/!!/#DATA TAKEN BY: A N/o DATE:

'ITEM DESCRIPTION SAT /
NUMBER UNSAT

r
IV.D.1.b. REAC VESSEL HI PRESS TRIP

(1) (a) Annunciator ( j-
k??

IV.D.l.b. REACTOR VESSEL LO WATER LEVEL TRIP
(1) (b) Annunciator ,

bS

IV.D.I.b. REACTOR WATER HI LEVEL TRIP
(1) (c) Annunciator ,/

M

IV.D.1.b. HPCI RELAYS NOT RESET
(1) (d) Annunciator

, ,

v

IV.D l.b. RCIC RELAYS NOT RESET
(1) (e) Annunciator ,. f

.b I

IV.D.1.b. Bypass valve indication (lights) on 20C008B: full
(2) (a) open on initial pressurization; partial open when ,

power drops < 25% p,7

IV.D.l.b. SRV's: indicate full open on initial pressurization;
(2 ) (b) all close but lowest set group on' power decrease to j

< 40%; all close when-power drops < 25% ,'[g/

IV.D.1.b. Main Generator trips on Main Turbine Trip
(3) (a) }

IV.D.1.b. 13KV buses transfer and recirculation pumps trip
(3) (b) on Main Generator trip , ,[

)(#
p
i
*~'' IV.D.1.b. RFP't trip on high vessel water level

(3) (b) e

JA



TRANSIENT PERFORMANCE TEST
DATA SHEET - IPM93

'

ANTICIPATED TRANSIENT WITHOUT SCRAM

ERFORMANCE CRITERIA Sheet 2 of 2-
The criteria-for acceptable performance for the following data

' re listed in the Tran lent Performance Test Procedure.

DATA TAKEN BY: / .h6D# DATE: // I /
ITEM DESCRIPTION SAT /
NUMBER UNSAT

Real Time The Simulator operated in real time as indicated i

Operation by completion of the test without a suspension of
Simulation, and the ISD/IST status was not FAIL. g-[,.

,

f-

t

O :

,

-
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PBAPS UNIT 2 SIMULATOR TRANSIENT DATA
TRANSIENT IPMO3T

1.00

0.90. ;

i

O.80-

E_ O.70
._ w

ti
':E . -0.60

e.-

. a. - '0.50
B. i

0-220deo F ,'O.40

h
O O.30

40 48e.g F

-0.10

l 40-TEOG2 CP' ' -

:0-1000+3GPM 100 200 300- 400

TIME (sec.)

D/W|T SP .T RHR TF CS TF
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L ST PT-S P-12'3 0 5 ",
.

SPECIAL PROCEDURZ?- RECIRCULATIONiRUNBACK
>

,

, , Date: .12/21/90Prepared by:- Bud Havens __
.

Gimulatort Test =Operatore
~ '

1_
1

O/h/ $ -'7[i O ,' ' Date:-Approved?by:1
cLedd Testjoperatorg |

9
i,

,

I. TEST REQUIREMENTJ
SIMULATOR OPERABILITY TRANSIENTlPERFORMANCE! TEST: .

Perform transient test:and' compare transient-testLresults?to1
, .|ANS-3.5 Mppendix.A,.Section A3.30

_

. . . . . . . . , . ',

those: transients'which have^ occurred inXthe Reference Plant "i i
~

1and for:which data isTavailable.-
~

''
~ '

,

7,, ,

1II. TEST ABSTRACT .
f

.

?, % ..
.

,_ |
..

This parformanceitest-w1114 duplicate"theftest, performed _ __
*during- Unite 2. restart, - SP-12301 Recirculation 2 Runback"oncth'e"

Simnlator. Since the Reference Pla'nt test [was runtas.;an: -[operating. procedure, the SimulatoriPerformance; Test:will de,= -

done~as a operating procedure 1 performance test.-
-

o ..

*

III. Test References

A. .Other Performance Testis, d' 'e
.

.y

- B'. ReferenceLData: .

1. SP-1230, Recirculationt-Runback |
'

,

,r

>u
IV. TEST' DESCRIPTION : .

n LA. ' Initial ConditionsL ': ICc14 modified"to;; meet the
prereq6isites) andiinitial conditionszofj SP-1230

'

d'

B.- Malfunctions used: Jnone
6

C.- ' Effects ,

.. ..
NThe Simulatorfwillsbe|capablelofEsimulating M e;.,

response: of the ' Reference J Planti to ;an; extent;thatCstep-
:by- step performance ^ of operating, procedures?willybe L

~

_ .possible without5 deleting,-~skippingF orfomitting steps- >
,

,

_:unless they would;have*been1under:simi:lar?c'ircumstancesc j
in;the(plant. .The' expected response-of{theLparameter'st ''

u , ,

TD -1.1611 .F ,i

3 ,
STPT-SP-1230. l/

-

.
8

-y , q,

+ .j- >

,

1

.'
-

r .. . ?_ ;t

''-
# j

i i

'
{ .4 -{

'1
.:"- 1j ,
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required by the procedure:toLbeJobservedLduring-thei i
performance of the procedure are considered to-beca -

part of the Reference 1 Plant-Performance Data.

D. Documentation
i

1. Significant Parameters to:be Collected

The Significant Parameters for thisutest are those' o

parameters,Lindications,.andcinterlocks1 required by1the, ;

procedure'to be observed during the; performance _of.the - 1
procedure; and the following;foriwhich transient. data a

was takentduring_the Referencs Plant performancei ,

-a. APRM
- i

b. Total Steam' Flow .

c.- . Total Feedwater Flow s'
d. Narrow Range Level
.e. Narrow Range Pressure
f. Total: Core Flow
g. RFPT A Flow
h. RFPT C Flow i

/~T . i .- Recirculation Loop A Flow'

'(~) j. -Recirculation Loop |B Flow-
k. Recirculation MG Set-A Speed
1. Recirculation MG Set.B Speed

2. Data Collection Methods::

a. Significant Analog parameters-are to be
collect'ed using the-GINDAC methodJdescribed

~

in Aptendix I; use. suspend.levol;41and the i1

-

DATA 1230 dataset.

b. Significant ".nnunciators, indications, and-
interlocks requiring" observation.by SP-1230!
are_to be-logged-and initialled onithe

~

cer+ification copy:ofcthe procedure.-

E. Terminating Condition:- <
l

This test-may befterminated when allestepsiinLthe. '

procedure which can'be performed in the control'roomi-

have been' tested and: documented.

;

l

TP'--161l

L f 3. ~STPT-SP-1230
Lv

i

, ,
*
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V. ACCEPTANCE CRITERIA ;

The following Criteria are to be used to. judge the
acceptability of the results=of this. test '

i

A. The response-of the1Simu]ator resulting from operator
action, automatic plant controlsfand inherent operating
characteristics will be.such thati 'within the|. j

'accuracies listed under Steady-State and' Normal .
-operations Test criteria 1(Appendix D), the-operator. a

~

will not observe,a: difference betw'eenLthe response off
the simulator and reference plant control-roomi itJ

instrumentation, and shall noteviolate-the physical 4

laws of nature.- j

B. The Simulator will operate:in realitime as indicated.by' ,

the test being completed'without' interruption of- 3
simulation. If simulation 11s, interrupted because~of
non-real time operation, thelstatus message'on_a-
Simulator computer ISD/IST monitor willfread1 FAIL,

C. Significant Para - 'ars Acceptance Criteria.

1. For each of!the Significant'param'etersilisted:in'
'

k -Section IV.D.1 above; the1 response of the-
parameter match the_ Reference: Plant. data collected'
for that parameter :within ;t10%, as long-_as-the-

response'does not cause(or' fall to cause an
automatic action or alarmJif the Reference Plant-
would-have or not have' caused the automatic. action
or alarm.

-

2. The Simulator-: displayed.evaluespof all-other-
parameters notedsin the: procedure having!an
expectediresponse will me'et tthe expectatior.s of 4
the procedure.

3. fThe~ requirements in Section!IV.'C., EFFECTS,.will
be met.

:

l' s s

~

,'
..

!-

|
'

.
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- SIMULATOR TRANSIENT ;gs

PERFORMANCE TEST(' ') Page 4 of.7
,

VI. PROCEDURE

A. Preparation
-

'

1. Recet the Simulator to IC 14

2. Maneuver the-Simulator IAW'GP-5;~ Power-Operation
to meet the applicable prerequisite conditlonsjof

.

SP-1230, as modified-below:- j,

a. APRM power 69 2%-

b. Total Core Flow 100 2 MLbm/Hr

c.- Secure 'B' RFPT'-

3. Obtain a copy of.the controlled procedure'from,the
Simulator Controlled Procedures andimark-it:-
" Simulator Certification Copy".

B. Performance

(''/)
1. Perform the operating procedure

1\,-
a. Instead of. step'14:

4

(1) place'the-Simulator in freeze,- J
. , P t U,p OM<

(2) Prepare to collect data--IAW-Appendix'I
and Section IV..D.2,

(3) On an IST screen (separate from that to
be used for data collection), call |up
the variabler "RR:K8(1)" and:"RR:K8(2).".-

,

(4) While collectingJdata IAW Appendix I,.

take'the SimulatorLoutfof' freeze', :'
allowing-it to run'for approximately130
sec., then place:the Simulatorcin-
freeze.

TP 161L -

. Q.1
"

! -STPT-SP-1230
!

.-

,
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PERFORMANCE TEST-
\/ Page 5'of 7,

NOTE: =The following step will' set the-
Simulator:to cause a_ recirculation
intermediate runback as soon as the:
Simulator is taken out'of freete.- .j

(5) Set the-two-variables in VI.B.1.'a.(3)
above^to 00. ,

(6) Take the Simulator outlof' freeze.~

b. SP-1230. steps'which are not' applicable tonthi
,

scope of simulation should be markedL"N/A".

c.- Document the satisfactory performance.of SP-
1230 steps by| initialling the'stepioncthe:
Simulator certification Copy of the
procedure.-

d. Steps'which result _in unsatisfactory
performance should be marked in a conspicuous- e

manner indi'cating : the roason, without i
initials,

t

On any steps requiring the-observ-tion ofe.
specific' parameter-or instrument response,-

.

+

log the observed 1 simulator value next to ther
requirement.

*

2. The test may_be: terminated when-all procedural
steps which can;belperformed_in the control room
at this plantecendition have been-completed ^.

1

I

3. Assemble Test-Data for? Analysis.
aL

TP' -161
L I~'h .STPT-SP-1230

. \_)-

y

s

..

'

,,>_=..w.,.. . ..:<-,, , , . - , , , . , , .
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!
VII. RESULTS ANALYSIS j

,

'bf%Date of Test- '/ 6/ Test Performer ,__

hNl Analysis by' iMA#Date Analyzed

Prepare a plot of the-collected data in accordance1with
Appendix I. Using the plotted parameter data and,
observatic notes taken, mark Sat or Unsat to ' indicate that
each Acces. . ice Criteria _ listed _below criteria is.or is notL
met.

Criteria Sat /Unsat

A. The response of.the. Simulator _resulting
from operator action, automatic plant.

.

controls and inherent operating e' } .
characteristics will'be such that...- d'

-

B. The simulator will operate in real time
as indicated by the test being completed
Without interruption of' simulation... / >, .

r3 WuT

h C. Significant Parameters Acceptance
Criteria

1. Parameters

a. APRM b
b. Total Steam- Flow f>O J
c. Total Feedwater Flow (v w
d. NarrowJRange Level Nui-

_

e. Narrow Range Pressure Owl
f. Total Core Flow. = UoW
g.- RFPT-A Flow 04 u 3
h. RFPT C Flow

.

&cd
1. Recirculation Loop AJFlow: 6W
j. -Recirculation Loop B Flow' .

- U.@l
uuh-r,

K. Recirculation MG Set A Speed-
1. -Recirculation MG Set B Speed void

2. The Simulator will be capable of
simulating the. response of the1
Reference Plant to an extent-that
step-by step performance ffI. . . .

. ;_s TP - 161
I i STPT-SP-1230

AG'

-
~
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VIII. CORRECTIVE ACTION- i

A. For any of the Criteria analyzed :in 1/I. or VII, as
Unsat, submit a Simulator Discrepancy-Report-(SDR) in'
accordance with TP-162. If any Unsat-is recorded,
designate the Performance Test Certification Status in
the (appropriate) Performance Test Database as Unsat.

B. List all Unsat's and the assigned Wcerk Order Number:

klI 44 '; U$ ko * MCM+S'1, h7? YM itti k

wc,9g.g./ta/-d. '~
,,

C. If complete retest is required following SDR
resolution, indicate by marking the appropriate blank ,

"

in the Completion section.

IX. TEST COMPLETION ,

V
A. Performance Test completed: SAT Unsat

,

/~~N Database updated
( ,), Data Entry

.

B. Followup required for Unsat Results

1.-Complete Retest required: YES NO.

2. All'SDR's resolved, Test Sat:
;-

I

|
Test Operator Date-

! Database updated
! Data Entry _

C. Test Reviewed: s

_

Lead Test Operator Date

! D. Test Completed:-

Sim. Support Supv. Date

TP - 161
,.

, STPT-SP-1230; ( j'
v

4

'
e ,
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- OlS RlBUTION ER %HILADELPHIA' ELECTRIC COMPANY |-
- !

l
PEACH BOTTOM UNIT 2- f (-- -

- SP 1230 RECIRCULATION-RUNBACX - g
. TECHNICAL SPECIFICATION: M[[M-f

'

:
TEST-RESULTS: e.

A. -All of the steps were-completed SATISFACTORILY. ;
,

PERFORMED BY:
7 dNATURE- . TIME /DATE-

PERFORMED BY:
SIGNATURE ; TIME /0 ATE

-,

INFORMED.0F COMPLETION:- 1

SIGNATURE (A.C.O.x or C 0,); TIME /0 ATE
,

i

REVIEWED BY:
- TIME /DATE.SIGNATURE (SdifT MANAGEMENT). ,

.,

8. One,or more of thi steps sere completed UNSATISFACICRILY._ f
MRF No.

SIGNATURE : TIME /0 ATE

O i

SIGNATURE,(A.C.0. or.C 0.) TIME /DATE

:

. SIGNATURE (SHIFT MANAGEMENT). ,
TIME /DATE jt

~

OPTIONAL'AT DISCRETION-OF SSV:1 NOTIFY" STATION MANAGER:0R ALTERNATE OR OTHERS-

.

'

HAME 0F PERS0h NOTIFIED. ' TIME /DATE
'

.

>

-SIGNATURE-(SHIFT MANAGEMENT) ilME/DATE e

- .. .s . ,

Additional action required if other portions 50f test;did not function-pr_oper.ly
or other discrepancies were noted during' test.- .

il '. MRF submitted: MRF No,
2. Other: -

- - -

_|
n

SIGNATURE- DATE t

TlEVIEWED BY:. 3

-- PLANT STAFF MANAGEMENT- DATE t

!O ^

.. . ~. . .

r

r

|

.- .,.,m, , u. ,,,# . ..r- , ,, , >. , # .~ ,
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PURPOSE:p.
rr

The purposes of this test are: (1) to obtain recirculation system performanca
-data during a recirc pump runback, (2) to verify that the feedwater control-
System can control reactor water level following a runback of two react 0r
recirculation tumps, and (3) : provide'an epcortunity to augment _ operator-
tr: tining on pitnt response and procedures during this transient.

While the reactc.r is operating at 70% reactor power'(Timiter by removing.pcwer5%) arvo 90 - 100". core+

fluw both recirc pumps will runoack to the 50". speed
. _

from the limitar logic. .

REFERENCES:

1. S.2.3 - Retirculation System, BWR Discussion
2. PLID-M-353 - Reector Recirc Pump System
3. GEX-9675 - Reattor Recire. System
.1 S.2.3.1.F - Resetting a Recirculation System Runback
5. SP-1166 - Prog am Controls f:r Rest:rt' Power Testing-Post Cycle 7
5. M1-EE-221 - 20 Cit' Internal 01agram
7. M .S-2 Sheets 5 3 5 - Reac:0r Racirc Nmc L:gJc

PREREOUISI~ES: !MITI AL.QA TI

: 1. The folicwing tests #11 nave been c:nducted at t:1e 70",
plateau prier to concucting tnis tes::

A. ST-26.6-2 - Recirculation Flew Controller,

Staaility Test h/4 - /,_
RE

B. ST 26.1-2 - Feeduater Control Loop lf /A- /-Stability Test
RE-

'C . ST 25.7-2 - Pressure Regulator Stability
,

Test //it /-
| RE

/ ///I|: D. ST 3.3.2 - APRM Gain Calibration /
,

RE
!

'

2. Rx Power (PCTPWR) is between 65 & 75% and Core Flow is- +

; between 90-100%, per 00-3 Option'2. ll/A . / "-
'

- RE

3. Acceptable PC envelope stored in process computer. ' N /tA /

: RE
,

4. Ensure that --as a minimum, PECo Data Acquisition l)thCAL OA id i U#-

System (DAS) is loaded with sigral ID's listed in Appeadix- A, Ek dJ.f,i;calibrated, and is ready to reco d data. -

/

RE.

5. Obtain permission from the-Shift Manager to perform-4

this test. M /; y)- SM(-
'' . . , " .-

,

4

y , .e.-r- , ,- - - g
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,

- f% 6. Ob:ain permissicn fr:m'the Shift Superviser to
V perform tnis test. /l/M /

SS;/
;

7. Obtain permission frem tne Unit #2 Reactor ,

y; p, ,Operat:r to perform _:nis test. i-

R0 =
,

S. Verify a Reactor Enoineer is availaole f:r the
performance of'this test. d .I4 /

~

_

-RE-

9. Obtain a release frem tne-Load Dispat ner for the ;,
'

i

impending power reduction of about' 150-130 MWe.' hi* -/
CO

I-10. A snift briefing has been performed by the_ test sponsor
-M /A /engineer for the shift that is doing the test.

S.?t .
'

11. fe avcic entry int: tne unstacle regicn as.
defir.ac in the OT 112 cases this tas: wii ' ce'' r-

done fr:m the 70% rod line'and 90%-t: ICOs '

core ficw, with c:ntr:1 rods:in Taoie 1 '

-

GP 9-2 Accendix 1 a: full in positicn (00); 'M '/ l- -g
i R~-gV

EOUIPMENT:
>

1. PECoDataAcquisitionSystem(DAS)

RESPONSIBILIT!ES:-

1. The daily schedule of. tasting willLbe perfo s edfat the direction of the-
Shift Manager.-

~

2. The Test Sponsor engineer will conduct briefings.iprovide"in' plant direction' I
of test performance, and prepare test results.

'

;

[PRECAUTION: -. -,.s.

r

1. If.an abnormal condition is encountered.during.- '

the performance'of this; test, place''the system'in- ;-

a safe' condition. terminate the test and. investigate -
.

the cause.- ,

OT's that may have to'be used in case of an abnormal-' condition are: . Reactor
iHigh Level 0T 110, Reactor-Low Level 0T 100, Recirc Pump Trip 0T 112, Scram

_

T-100, Reactor low Pressure OT-111. ,

;_

(c,,

: v) --
.

'
|
.

. -- .A
"

B

f -t 9 * * f
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O PROCEDURE:

1. Run Process Ccmputer Program Pl. [$ - / / / ,., c' .i
/l'

.

RE-

,~|..... . |- e s' t . *- % ., A . ; . f |< '.
' ~y~

2. Record PCTPWR frem P1 " 39
. ->

d, i / /r ' -

3. Record PCTWTR from P1 i0'# 4 i' Yb NC l.b'
RE-

4. Verify nc base critical c: des e.xist at the
limitino MCPR core locaticn - rasche 41th
Reactor Engineering if necessary. / & '/~

_

RE-

5. Obtain an: Initial Conditions His?: gram output Sn'M C /td Y/ 'l
from the transient recorder and attacn the- SIMf C
output to this procedure as Data Sh.'et 1, SW / :/ /di/

,-

RI
~~

6. Obr.ain a Process C:mputar 91 output
(00-17, Opt. 4), Attach t this pr:cecura

. .

:: +
!>''tas Data Sheet 2. 'A

/
. /

RE

e 7. Request the follcwing Procass C:meuter ecits:

A. Block P1 (00-14, Opt. 3). OA /
RE

B. 00-3,_ Opt. 2. Attach to:this procedure- [-as Data Sheet 3. gM,
/

RE -

C. 00-6 in limiting MCPR bundle (Opt. 2 long:
edit). Attach to this procedure as Data 'y ">

Sheet 4. /
RE

8. Verify and record actua_1 scram margin greater than, llp/'j ;
20L Perform following calculation on-APRM's A L D. s/0 /

. RE

APRM Scram Setpoint - APRM Indicated Reading
" '"'

Actual-SM = ---------------------------------------- '--
Indicated APRM Reading /PCTPWR-

( /20 ) - (- f f ) f / ii. !Actual SM (a) = ------ -------- =

( /27 ) / .- ( 17, { ):

( /E0 ) - ( Ik )~ J
7

. Actual SM (D) = TI. b
%

------ -------- =

( (|1.f) / ( M. 7 )
> - ;_._

!
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!/ .C;p 9. Complete Data Sheet 5. -'' 'e /
'

g nE-

10. Notify load dispatcher of impending loaa. reduction ,,

cf acout 1E0 MWe to.180=MWe, tJ$ /
C3

11. Verify and record normal watar level LI-2-06-94A
er B on 20COEA23 (20 to 25 inches)

5? NW Instrument !! / ' ! '$ 'Leve]
RE

12. Start the transient recorder and obtain- (;;3M . y %. >rM % JAat least 10 seconds of steady state data
-

c. p. ,g
prior to the recirc pump runback. -Recoro
required data after the test in Odta Sheet 6, 7 'e - /_j ! S F)lI_

_ , . - .

RE

15. Nctify plant perscnnel over the PA
| sys:em that recirc. pumps will be runcaca. N/N /
! R E_
I

-

| NOTE:
_ - _ i'

ITHE NEXT STEP WILL CAUSE TWO RECIRC PUMPS TO RUN l_
| (m) 18ACK TO 60% SPEED AND APPROXIMATELY A 15%
l V 10ECREASE IN REACTOR POWER. THE REMOVAL OF FUSES:,
| |MUST BE DONE UNDER THE DIRECTION 0F A LICENSED .I gg|pj(a- '- 0 0

| REACTOR OPERATOR.
a|- 4 :xt(t.7 T0 n,

) 14. Simultaneously remove fuses 00F14 and,00F13 at.
( panel 20C18. Annunciator "Recire Flow limit A(B)"

_/'/3/D,| on 20C204M will light. See Figure 1. 14
.,

_ .

RE
1

,,

04
-

:0V

15. When stable conditions are reached, with; reactor
water level, reactor power and recirc pump speed,
stop the transient recorder. Record data in Data GhVMC N.ce2 + '~ l
Sheet 6 and mark the charcs on the transient recorder
with time, cate, step # and initials, s/I/ l'89!t

RE.

16. Run process computer program Pl. 6k / N i/i/
RE-

17. Request process computer output 00-6,
!
1

option 2 for the limiting MCPR core location
and attach it to this procedure as Data

Q'v
Sheet 7. V| A /.

RE
,

,
.,

1

-

_
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_

s

.

13. Reinstall fusas ODF14 and 00F13 at panei 20C13,
,%) (Independent Verif.; Required) " Upper Recir; Fi;w .(

Limit" light will ccme on. panel C04A. W,- /v
,

$d Y ?!d!NiJ ? $! p. \
, ,

|
,r p . 9 .a. u o ty.

"
/ ,

**-rw**wwwwmw*www e**** ** * wwww ww+*wwwwwwww www **w*tt w
*CAUTION: .

*

* VERIFY THE M/A STATION CONTROLLERS ARE TURNED T0
*

*RUMBACX SET?0 INT S0 THERE IS N0 INCREASE IN PUMP -*
"$ PEED WhEN THE RUNBACX IS RESET. *

, ,

**mwmemmwwwwww*mwwomwmmmwwww -
H. , , - <1

19. Reset the runback in.accordance witn S.2.3.1;F. .K T/'//i M ,

RO

| NOTE- l t

| Recur,'t: power per the Power Asce.nsien * cg M m T ,

I i

ACCE?TANCF CRITERIA,:
I

1. Verify that Reactor Watar Level |did not:causa a main
hi tur31ne or feedwater pump trip during tne racirc r'Jncack.
d Margin to trip was greater than 3 intnes, Record. turbine.

trip satpoints, s 4? "

Record maximum level obtained 3 G . Margin i

to trip was greater than 3".

,& ,,

ll '| SA1) 6 UNSAT-l' 'le0 / >

REsv

2. Waterlevel:(*)stabilizedwithin|5minutesofinitiation..
of runback. (Mark chart at= stable point.)

,

$ f /i'/iL ; ,./

RE-

NOTE: .. Stabilized means reactor water level returned*

to a steady state. condition as was observed
during operation prior to the, transient.

,

a
3. Recirc Pump runback to 60% speed limiter occurred.in >

84' / / /" b..l
.

'~

1%/second.
y.fp>' N -N[J,,1 REwq ,

V
* ''

. . . , .

|

!.

-. , , .
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RECIRC RUNBACX- 4

,

DATA SHEET'1
' '

,

HISTOGRAM

-STEP:4~

i

|

I .
'

|

-

: - )
,

,

I
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i

*
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I
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.

DATA SHEE1 2

P1 00-17.--OPTION 4.

PERIODIC NSS CORE PERFORMANCE

STEP 6

..

I 'j

1

|
.|

*

\

. l
1- 4

i

i l,

.
.

.|

. . '

fa

,

- i
,

.,. .

.,

,

y
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DATA SHEET 3=

00-3 OPTION 2

CORETHERMALPOWERAND_dPRMCALIBRATION

STEP 7.8

- .

$

.

; \

O 1

.j
;

-s; .s

.|
-

1

0
- ..

... .

.
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.

I

DATA SHEET 4

00-6
i

THERMAL DATA IN LIMITING FUEL ASSEMutv .

STEP 7.C -q

t

k

O

~!

i

..a : m 4.%

5

l

i
'a

. . .

.. j

_
i

O
'

'' ..;;: ,

c!

$ti ~~

Y
_



._ . .

..

| SP 1230 )

| Page 11 cf 16, Rev. 1 -

Sheet 1 of 2

STEP 9

Recirc Valve Position OPEN CLOSED

! HO-2-43A/20C04A A Suction) .%i M0-2-53A/20C04A ADischarge) fr-
MO-2-438/20C04A B Suction) /J _
M0-2-53B/20C04A B Discharge) :1

Double-Tapped Jet Pump Flow
A JP-11/20C04A 'fl ML3/HR
A-JP-16/20C04A i MLB/HR i

B-JP-1/20C04A N ML9/HR I

B-JP-6/20C04A s# MLB/HR

Jet Pume Total ficw
,

FI-928/20C04A (1- ML3/HR
F1-92A/20Cv4A t* ML5/HR

Recirc. Drive Ficw Indicator
FI-159A/20C04A ll KGPM
FI-1598/20C04A KGF.u

O.
~

Recire. Pump Speed
A *e 184,16A/20C04A 7?[ %
B-2-le9-168/20C04A W%
Recirc. Water Temp. (Suction)
A-Red: TR-2-02-165/20C04A

; B-B1k: TR-2-02-165/20C04A
.. W Degrees F.
90 Degrees F.

;

..,.s

O
- ...: .

%%;l
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SP 1230
Page 12 of 16 Rev. 1 i

DATA SHEET 5
!

SHEET 2 of 2
,

Oy Core Delta P
Red: DPFR-2-02-3-095/20C05A !? PSID-

* i

Recire Pump Delta P
A Pump Delta Press. DPI-1:6A/20C04A 5"i PS!0
B Pump Delta Press. OPI-156B/20C04A do PSID

Plant Oper. Data ,

Core Thermal Power (Ma.x. reading APRM/20C05A) $ APRM IId% '

Total Core Flow (Black Pen: DPFR-2-02-3-095/20C05A) /do MLB/hR

Reactor Pressure
A-PI-2-06-90A/20C05A 95'OPSIG
B-PI-2-06-908/20C05A 'h * PSIG

Feedwater F1cw B1k. TR-2-06-98/20C05A M ML8/hR
Feedwater Temp.
A-TR-2151 Red /20C06C- M4 Degrees F.,

B-TR-2151 B1k/20C06C _j g 0egrees F.
C-TR-2151 Grn/20C06C A Degrees *

( Reactor Water Clean-up System Ficw
v RWCU A FI-141A/20C04A - l .O GPM

RWCU B FI-1418/20C04A Wo GPM

Reactor Water Clean-up System Return Temp. .

TE-109 20C04A Position Tl 137 OdDegreesF.

Shaft Vibration Pump A VBIS 8133A -ilAil
Shaft Vibration Pump B VBIS 8133B , r e,f t

. . . . . . ,
;

"
...:.

-
.

..

_ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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DATA. SHEET 6 :

11

TRANSIENT RECORDER- . !,

] s INITIAL / FINAL CONDITIONS - RECIRC = R'JNBACX - '|) ;
v

Step 12' !: c !! ;

i
| ! TRANSIEtti 1. TRANS!EN' | !

PARAMETER RECORDER .RECCRDER. i
DESCRIPTION INITIAL i FINAL .;

o. VALUE i VALUE ;
t

I

-!lFeed Flcw A ' '

I| 1 |
'

Feed Flow 8 i 1- l- j
.t-

| Feed Flew C i
Harrow Range .i
Pressure j
' Total Core Flew |Ilecirc, Drive 1 i 'j*

| Flew A : f- 1 -) i
Recirc. Drive 1 ( }
Flew B 1 | 3

I i | [
lTotal STM F10. i' =|- .

Total Feedwater j | f
Flow IL |

l != i
APRM A =l- |. |

APRM C
:

: Narrow Range-
| Level !

Recire. Pump II
.

!I Speed A i

Recirc. Pump l-
'

Soeed B ! -| j

i

4

. . . . . . y
.i

.

.!,

e

^

.. .

-!-

I L

. ....:. 1. ,

l' ,

.; |

.:
- -
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; STEP 17 |
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.

O APPENDIX A
\J

DAS SAMPLE PLAN

losPoint 10. ,0escription

NR LVL Narrow Range Level

TOT FW Total Feedwater Flow ;

NR PR -Narrew Range Pressure i

APRM A AFRM A

APRM C APRM C 2

TOT WT . Total Cere Ficw.

RPMPA SD .Recire. Pump Speed A
r

RPMPB SD Recire. Pump Sceed B

i
WD A Recire. Drive Ficw A

WD B Recire. Drive F1cw'S

TDA Turbine Driven feed Pump Flow A

TDB Turbine Driven Feed Pump. F. low B
.

-TDC Turbine Driven Feed Pump. Flow-C
.

SPF Total Steam Flow

|

|

. . . . . .
,

L

.

.w) . . .

.... .,

-

-
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PDAPS SIMULATOR TRANSIENT PERFORMANCE TEST

STPT-SP-1231

SPECI AL PROCEDURE - RECIRCUt.ATION PUMP ' TRIP

Prepared by: Dud Havens
. Date: 12/21/90

Simul,0$or Tcst Cperat0r

Approved by h Date: 'O'

Lead Test' Operator
.,

I. TEST RFQUIREMENT
SIMULATOR OPERADILITY TRANSIENT PERTORMANCE TEST
ANS-3.5 Appendix A, Section A'3.3
Perform' transient test and compare transient test results/to
those transients which have occurred in the Reference Plant i

and for which data is availabic.

II. TEST ASSTRACT
.

This performance test willTduplicate'the testsperformee
during Unit 2 restart, SP-1221 Recirculation. Pump Trip on
the Simulator. Since the Reference Plant' test was run as an
operating procedure,. the Simulator Performance Test will' be
done as a operating procedure performance test.i !

Oq

III. Test References

A. Other Performance. Tests 1

SSPT-0T 112*

B. Reference Data

SP-1231, Recirculation: Pump Trip.

IV. TEST DESCRIPTION.

hA. Initial Conditions --IC 14Lmodified to-meat the-
prerequisites and initial conditions of;SP-1231;

B. Malfunctions'used: none1
!

-.i

TP - 161
j STPT-SP-1231

. .. ..

.

. . . . . .. -.
.

. ._
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TP '.51
SIMULATOR TRANSIENT

[] PERFORMANCE TEST '
,

v Fage ; of 7 j
i

C. Effects .

i

The Simulator will be capable of simulating the {
respense of the Reference Plant to an extent that stop - !

i
"

by-step performance of operating precedoion vill bei

possible without deleting, skipping, or omitting steps
unless they would have been under similar circumstances
in the plant. The expected responce of the parameters'

required by the procedure to'be cbrerved during-the
perfo*mance of the procedure are-cenoidered to.be a
part cf the Reference Plant Performance Data,

i D. Occumentation {

1. Significant Parameters to bo' Collected.
f

The Significant Parameters for this tect are those
; parameters, indications, and interlocks required by the

~

procedure to be cbserved during=the perfermance of the
procedure; and tho'following for which transient-data
was taken during the Reference Plent' performance:

:

{ _

,a. APRM
b. Total Steam Flow.s

i c. Total Teodwater' Flow-
d. Narrow Range Lovel;.
e. Narrow Range Pressure .

: f. Total Core Flow
g. RFPT A Flowi ,

h. RFPT C Flow- s

! 1. Recirculation Loop A Flow
j. Recirculation Loop B Flow _ 3

i

k. Recirculation MG Set A Speed-
~

,

1. Recirculation MG Sct'B Speed r

!
2. Data Collection Methods;=

,

.a. .Significant Analog paramotors are:to-be.
.

. .

:. collected using the GINDAC method' described'
i in Appendix-I; uce suspend level-4 and'the ,

DATA 1230 dataset..

b. Significant" annunciators, indications,Jand
,.

interlocks' requiring observation byJSP-1231 +'

arefto;be logged and: initialled on-the; a"

certification copy of',the procedure.- -
.

TP '*! 1dl-
l

{ STPT-SP 12.31 ]

..
4'

)~

l' '
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E. Terminating Condition:

This test may be terminated when all steps in the
precedure which can be performed in the control room
have been tested and documented.

V. ACCEPTA!!CE CRITEPIA
The follcwing Critaria are to be used to judge the
acceptability of tie results of this test:

A. The response of the Simulator resulting frem operator
action, automatic plant controls and inherent operating
charactorintics will be such that, within the

,

accuracies listed under Steady-State and 11crmal
Operationu Tect criteria (Appendix D}, the cperator
will not obcerve a difference between the response cf
the simulator and reference plant control reem
instrumentation, and shall net violate the physical
13ws of nature.

S. The Simulator will operate in real time as indicated by
the test being completed without interruption of
cirulation. If simulation is interrupted because ofO non-real time operation, the status message on a
simulator computer ISD/IST monitor will read FAIL.

C. Significant Parameters Acceptance Critoria
1. For each of the Significant parameters. listed in

Section IV.D.1 above; the response of the
parameter match the Reference Plant data collected
for that parameter within 110%, as long as the
response does not cause or fall to cause an
automatic action or alarm if the Reference Plant
would have or not have caused the automatic action
or alarm.

2. The Simulator displayed values of_all other
parameters noted in the procedure having an
expected response:will meet the expectations of
the procedure.

3. The requirements in Section IV.c., EFFECTS, will
be met.

TP - 161
STPT-SP-1231

_ _ _ . . . . . .

. -. - .

. -
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\/ Page 4 of 7%

VI. PROCEDURE

A. Preparation
s

1. Roset the Simulator to IC 14

2. Maneuver the Simulator IAW GP-5, Pcwor Operation' a

to meet the applicable prerequisite conditions;of.
SP 1231, as modified belovt-

a. APRM power 6912% ;

b. Total Core Flow 10012 MLbm/Hr ,

c

c. Secure 'B' RFPT
.

.
,

:. Obtain a copy of the centrolled precedure from_the ;

iSimulator Centrolled, Procedures and-mark it
"Simulater Certification Copy".

!

B. Performance ,

1. Perform the operating-procedure

. a. Prior-to theLactual, trip of.tre recirculation
,

pump: [

(1) place.the. Simulator in freeze,

(2) Prepare tofcollect_ data IAW Appendix 11-
and Section IV.D.2,

'

(3)~,While collectingLdata IAW:AppendixLI,
take theLSimulator out of freeze'- then-
-trip the recirculation pump per SP-1231
at1approximately=30 coc. after coming
out of freeze.:.

b .-- SP-1231. steps which are'notfapplicable to the--

scope of simulation:should be marked'"N/A".

c. Documenttthe' satisfactory: performance of=SP.
1231 steps bylinitialling|theistep on the-
Simulator-Certification 1 Copy of;the
procedure.

TP -4161;
...

| 1 STPT-SP-1231
--v

_ _
- - --

J
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d. Steps which resul't in unsatisfactory' :

performanco should be marked _in a conspicuous 5

mannor indicating the.reasono'without |

initials.
!

on.any steps requiring the-' observation of 1o.
specific parameter or instrument responso,. |
log-the observed simulator value-'next to the

'

-

requiremont. A
E

2. The test may bo terminated when all procedural
.

;

;

steps _.which can be- perforn.ed.. in. the control room _

at this plant condition'have boon completed.
'

"

3. Assemble Test Data for Analysis.-
-

,

i

?

,

~

O
4

!

I
'

4

|. i

>

R

+

'

t

i f
!

i
>

a

-.
Tpj.-l'61

L h.m STPT-SP-1231 |
-

:

+i
,
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VII. RESULTS ANALYSIS
-!-

Test Performer- I ' N #'''l i #Date of Test '

"/' b Analysis by '$ ' ' ' 'Date Analytod
_ _ _

Preparo a plot of the collected data in-accordance with
Appendix I. Using the plotted parameter data and-
observation notes taken,: mark Sat or Unnat to-indicate that-
each Acceptanco Criteria listed below criterib is or is not
met.

Criteria sat /Ungny

A. The response of the Simulater resulting
from ocave;or. action, auto.natic plant
contrvis and inherent operating

,

31
" ..

characteristics will be such that...

B. The simulator will operate'in'real' time
as indicated by the-test being completed

,

without interruption of-simulation... m, i
e

C. Significant Parameters-Acceptance
.

Criteria
'

1. Parameters

1 4LEAa. APRM
b. Total Steam Flow W
c. Total Feedwater Flow i<'

d. Narrow Range-Level J+
o. Narroy Range PressuroL fd

f -4 Total Core: Flow- ;;9dn' ..

:g. RFPT A; Flow: 04-
-h. RFPT C Flow

.

#-
i.- Recirculation Loop ALFIow .4 / -
j. Recirculation 1 Loop B' Flow; R/
k.- Recirculation,MG: Set =A Speed. F6
1. 'RecirculationLMG' Set B Spoed 9/

,
-

2. 'The' Simulator will be capable of
simulating the'.. response of the.
Reference'PlantLto an extent thati -f^; p
step-byLstep performance .... $ '

.

TP 161L
t - STPT-SP-12 31-s-

. - - .

.
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.
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VIII. CORRECTIVE ACTIO!!

A. For any of-the Criteria analyzedIin VI..or VII. as
Unsat, submit a Simulator Discrepancy Report (SDR) .in
accordance with TP-162. If any Unsat is recorded,
designate the Performance Test Certification Status .in

;

the (appropriate) Performanco Test Database as.Unnat.
.

B. List all Unsat's and the assigned Work order N nber:

1. /b 4.'d1 4/ i dh4 1f
b " "" #'

v % e:: In'
2. <hent3 g,t

C. If complete retest is required following SDR
-resolution, indicate by marking-the appropriate blank
in the Completion section.

IX. TEST CollPLETIOt!
,.

A. Performance Test-completed: SAT- Unsat -

p Database updated- .k _

Q Data Entry

B. Followup required for Unsat Results

1. Complete Retest requirod - YES -No

2. All SDR's resolved,- Test Sat:' j:

h

Test operator Date

Databaso-updated
_ ..

Data Entry.

C. Test Reviewed:

Lead Test operator Date

D. Test Completed:'. Y

l> . >

Sim. Support Supv. .Date-
~ ~

u

TP # 161
'

STPT-SP-1231-

.

l
<( s

-, . i--
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s
- CB:bae/ces

"
. ~ " ' PHILADELPHIA ILECTRIC COMPANY a ,-

- - PEACH BOTTCM UNIT 2 M ets '

SP1231RECIRCULATIONPUMPT42- f !
'*

., ..

,L, 7
'- . . ,

7
~

i TECHNICAL SPECIFICATION: None
'

,

| SOURCE OF TESTING REQUIREMENT: Restart Pcwer Ascensien / _; /,.A
,,??:;iQ w ,i uvi w-

',b;TEST RESULTS: -;
oy f

A. All of t,$e stats wert c:mpleted SATISTACTCRILY. t
'

>

PERFCRMED BY: --

,, , ,,

PERFORMED B'/: !
SJG3ATURE 7DCM- !

INFORMED OF COMPLETION: Ii
~

SIGNATURE (A.C.J. cr C.O.,1 TIME /DATE t

REVIEWED BY: _ __

Il:aE, D ~iSL3dATURE (SHIFT .vANAGEMENT)
?

S. One ce mers of :ne s: sos '*ere c:mpletad UN!ATISFACTOR!.f.
'

MRF Ho. _ !
t

.

D ~ ~

SIGNATURE TIME /DATE

,

'

SIGNATURT(A.C.O. or C.0.) TI.YE/DATE -
t

SIGNATURE ~(SHIFT MANAGEMENT) TIME /DATE :
'

i

OPTIONAL AT DISCRETION OF $$V: NOTIFY STATION MANAGER UR-ALTERNATE OR OTHERS ;

~

NAME OF PERSON NOTIP.E0 7IME/DATE
i

^

SIGNATUREiSHIFTMANAGEMENT)- TIME /0 ATE -_ _ _ . ,_

~

Additional action required if other por+1ons of test did not fin; tion pioperly.
or other discrepancies were noted_during test.

1. .MRF submitted: MRF No.2

~ '2, Other:
.

J

!
* ~

SIGNATURE DATE i
--- ., .- ;

I ~ ' ~

REVIEWE0 SY:

p- -
~

.~~FD'RTSTAff MANAGEMENT JA'f.
'

V! <

L ,

|
'

q
... .. ,, s . . ._. ... ~ . . . _ - . -- - .-
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PURPOST,'

O n.e purposes of this test aretTh (1) to obtain recirculation sys:cm performance
M during a vecirculation pump trip and pump restart, (2) to veify that the

fk64er control system can latisf actorily control reactor wattr level without
a resulting turbine tri /ycre a, (3) to provide an opportun'ty to oJgment
operator training on plMt y sponse and procedures during this trinaient.

REFERENCEJS:

1. OT-l '.2 - Recircul.* n Pume Trip
2. S.2.3. - Recirculati , System BWR *iscussion
3. S.2.3.1.A - Start-up cf isibeirc. Pump
4. PLIO W 353 Reactor Re et 'c.T* 'mp System-

5. GEX-9675 % actor Ref 't. Systam
6. PBAPS ' ; 2 and s . Updated FSAR Chapter 13.5 (Start-up a-

m er M t Program).
7. ST 3.3.2A - Calibration of APRM System for Single _ Loop Operation
8. NEDO 24229 4 - Peach Bottem 2 & 3 Single Loop Operation-

L 9. GP 9-2 - Fast Reactor Power Reduction- 1

PREREQUISITES: MITIAL/CATE

The following ests wm have s :en concucted at tne 70f,..

plateau price t0 c5nduc'.dn; th' test:

(O] A. ST-26.6-2 - Recirculation f ow Controlleri,

'3Stability Test '
'

N Il I __,. +
RE

B. ST 26.1-2 - Feedwater Control Loop
f ' Stability Test- '

DA /
RE

C. ST 26.7-7 - Pressurt Nydatory Stabil''t
Test

.jp[ j
.

'

RE
D. ST 3.3.3 - APRM Gain C&Mbrat % '

l}|4% /'
*

s RE o

2:.

RXPower(PCTPWR)(92.25-102.5
is between 65 & 75Y. fnd ' ore Flow is

between 90-10 % . MLB/hr) A 00-3 Option
2. %, / ||hll4 -

RE

3.- To avoid entry into the unstable reg 'n as aci'ined in the
0* 112 Mses this test will be donewom the 70% red =line
:and 90% to 100% core flow,-with' control rods--in Table:1 GP
9-2 Appendix 1 at full in position (00). @ '

Q k
'

u-,

4. Acceptable PC envelope stored in process | computer. /j/E / -
_

-

RE

1

)
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,

5. Ensure that, as a minimum, PECo Data AcquisitionJ / stem *

(DAS) is loaded with signal ID's-listed in Appendix A,n
Vj calibrated, and is ready to record data. m//O-<i

RE

6. Obtain permission from the Shift Manager to perform th1s
,

test. oo /
SM

7. Obtain permission frcm the Shift Superviser to perferr ,

this test. ce ,*- /
,

SSV |

8. Obtain permission frem the Unit #2 React:r Cperator to
perform this tast. /! A, / l

70 i

!

9. Verify a Reactor Engineer b available for tne periormence
,

of this test. ,'t
/

~

RE
3

10. Obtain release fr:m tne Load Dissatcher'f:r the impending
power reduction of N 30'.' (200-350 MWe) . ^ /

CO

11. A shift briefing has been performed by-the Test Sponsor ,.,

Engineers for the shift taat is dcing the. test. " ' ' /
( SSV -!

12. .2 test sponsor will decide which pump to trip.
,

I I E | M / i/40
A B ~ RE

EQUIPMENT:

1. PECoDataAcquisitionSystem(DAS)'

RESPONSIBILITIES: 1

1. The daily schedule of testing will be performed at the direction of the-
Shift Manager. 4

1
2. The Test Sponsor engineer will conduct briefings, provideLin plant direction

of test performance, and prepare test results.-
#

PRECAUTION:

1. If an abnormal condition is encountered during the performance-of this test,
) place the system in a safe condition, terminate the test and. investigate the

Cause.
.

! ]/ OT's that may have to be used in case of an abnormal' condition are Reactor'/

n High-Level OT-110, Reactor Low Level DT-100, Scram T-100, Reactor Low
Pressure OT-111.

4

4: 5,
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1
12. Do'not exceed the maximum number of starts per hour for the recirt. pumo

motors (2 starts /hr max. per GEX-9675).

3. The pump in an idle recirc. loop shall not be started unless the c:clant
temperature within the idle and operatin
degrees F of each other (Tech. Spec. pg.g recireloops are within 50144, 3.6.A.4 and updated FSAR
Chapter 12.5 pg. 16).

4. The reactor recirc. pumps shall not be started unless the coolant
temperatures between the dome and the bettem head drain are wi: Min 115
degrees F.

(Tech. Spec. pg. 144, 3.6.A.5 and updated FSAR Chao:sr 13.5, pg.15).

5. Folicwing one pump operation, the discnarge valve of the low speed pump may
not be coened unless the speed of the faster pump is less than 50% of its
rated speed. (Tech. Spec pg. 149, 3.6.F.1).

PROCEDURE:

1. Run Process Ccmputer Program Pl. '7 . / __ [ !
RE

' ~. 7 L I '*c
2. Record PCTPWR frcm P1 Je . , s.

' ~ , '
, ,

/ .

}s) d- RE
*; ;.g .

3. Record PCTWTR fr:m P1 'I' ' ' '
'

"'~
-

/ -

4

RE l
4. !Obtain an Initial Conditions Histogram output from the

$ " 04 ~- b~n bNtransient recorder and attach the cutput to this procedure < - i ' /cas Data Sheet 1. 7A / /!rli/
RE

5. Verify no base critical codes exist at the limiting MCPR
core location - resolve with Reactor Engineering if J,necessary. h /' /.

>~

RE

6. Obtain a Process Computer P1 output (00-17, Opt. 4).
Attach to this procedure as Data Sheet 2. 8A /l/ab_il

.

RE

7. Request the following Process Computer edits:

A. Block P1 (00-14, Opt. 8). ._ /M /
RE.

B. 00-3, Opt. 2. Attach to this procedure as Data Sheet
3. -

$<, / Nfhl
RE

C. 00-6 in limiting MCPR bundle (0pt. 2 long edit).
.

t

Attach to this procedure as Data Sheet 4. Ng / _
RE

- m -
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8. Verify and record actual scram margin greater than 20"...
(~N Perform the follcwing_ calculation on APRM's-A & 0..
L

! - APRM Scram Setpoint - APRM Indicated Reading;
Actual SM = ------------------------------------.--------

Indicated APRM Reading /PCTWR
i

( /20 )-(d'.'i)/
y[. if U.~Actual SM (A) = ------- ------ =

( sf ; } / ( I ')
w

#
.4

( 'n ) - ( 19 . ) g, Ap.

IActual SM (D) = ------- ------ = ,

(- r! [-) / ( ' U ) _ q-- / , . jef.

RE.

'IN / 'I!
'

9. C:moleta Data Sheet 5.
AE

10. Notifv lead dispatcher of imcending load esduction of ,

accroIdmately 30%. (Accrox. 3C0 - 350 W e) /C ' /w.

!I'.. Verify anc record ncrmal water level LI-2-06-94A cr B en-
20C05A23 (20 to 25 incnes).gg

' 'I C Level @ Instrument O'g' ,

,,

:k ./, . -

RE

12. Start the transient recorder and obtain-at least 10' fseconds of steady state data prior to tripping the recirc.- G- o r ' < Soh gggf
i pump 2AP34(2BP34). Record data after the-test in Data 6; " ,

-

t

Sheet 6. er /<.,"'

TE-

'

13. Notify plant personnel over the PA system that_recirc..
pump 2AP34(2BP34) will be t-ipped. tIA /

R0
,

NOTE:
.

l The next step wi11 require entrylinto
| procedure OT-112, recirculation pump-trip.
!
I

l' 14. Trip the. power to eci.rc. pump 2AP34(2BP34).by placing the
'

control switt.h A(B Gen. : Drive Motor Control /20C04A .to
~f stop, opening-the MG set drive motor breaker. 84 / t b'N b
L2 R0 ;

!,

!.

,
i
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15. Cicsa tne tripced pumo'disenarga valve (M0-C-32A) (MC-i--- .. .

538). Iii
__

'

RC ,

-O - -

V 16. When stable conditions are reached, st0p'the transian .

recorder. Attach hist 0 gram in data shee:.7 and recordL !
data in Data Sheet 6. Mark tne transient recorder char:3 n . e ,

with time, date, step J and initials. O /"4' '

Re. - -

-

17. Rec;rd indica ad lecp ficws and calculata true core ficw <

,

,,'e ~' e e r , c, V
L:ce A jet pump ficw 4 ML3/MR ?!-92A/20C04A) 3

'" "

+ ML3/HR FI-92S/20C04A)Loop 3 jet pump ficw

True C:re Flcw = (Active loop jet pume fiew) .95 (Inac;ive:icco
jet pump flow) t

'

'" W'TrueCoreFicw='/lN7IML3/HR (' I /- I b #' & ' h.g [-
,

,R /. in<
XE

i - +

13. lun Pr: cess C:mouter Pr: gram 3* 'b /8 ~ ../'l ~ '
4

..-

RE

19. Request ?r: cess C:mputar cut:ut 00-5, Op; ion 2 'cr':he;
limitinc MCPR c re 1cca:icn and attaca i: :: this
pr:cedure as Data Shee: 8. N/A /

SEO
20. Verify the recire. pump 2AP34(2SP3:f) is ready for restarti O wM- $/'EI'0' I*

Start the transient recorder and obtain'10 seconds of 3 g.
steady state data prior to starting the pump. Record |
required data after the test in' Data Sheet 9. Mi / l/5'/il

RO

21. Notify plart personnel over the PA that recirc. pump-
PAP 34(2BP34) will be started. M 4 -/ ,

^

/ );
. . -

22. Restart recirc pump 2AP34({BP per Procedure S.2.3.4 A. [

$$\ j ||$h .,

R0
.

'

23. After steady state conditions are reached; stop the.
transient recorder to obtain'a histogram.- Attach it to-
this procedure as Data Sheet 10. Fill in the Final-
Conditions column of Data Sheet 9. Mark the transient'
recorder with time, date.-step # and initials. 44 /i/@l

-

'

RE-
-

! -- Record margin to. scram per Data Sheet,11. ktOM
|0 ' ~

U ] - - 4S T) | UNSAT |,
-

r r s o e
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A NOTE

'!] Return to power per'the Power
-

Ascension 4 Program.

ACCEPTANCE CRITERIA:

1. Verify Reactor Water level did not cause a main turbine or
feedwater pump trip during recjrc. pump trip. Record
turbine trip setpoints. </ 'i '

Record maximuni level attained E U _. . Margin
to trip was greater than 3".

Q . . . .

| t sal \ | UNSAT | bd = /i /NMn

v/ .RE

2. Water level stabili:ed within 5 minutas. N, / i h '". y'
4 . ..

RE

I NOTE I

I . .

I Stabili:e means reacter water level returned to a
i steady state condition as was coserved during oper-

O | ation prior to the transient.
V l |

e+

..

$

. _

L (~')- a
Lj ;

1

t,

4

. . , , . _ . . - -
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DATALSHEET 1--

HISTOGRAM

STEP.4

i

I
.1

1
I

O ;
,

/**+-

'j
I

-1

,

e

O
-

i

6

'k4
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O DATA SHEET 2

OD 17 OPT. 4

PERIODIC NSS CORE PERFORMANCE
-STEP 6

i

I

O
, . .

1

3

4

4

O

U
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4

DATA SHEET 3

00 3 OPT.-2-

CORE THERMAL POWEP AND APRM'CAllBRATION
STEP;7.B:

-

!

,

I

&

O
,,4;

.

s

O

.- . . . -
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.

DATA SHEET 4

00-6

THERMAL DATA IN LIMITING MCPR FUEL ASSEMBLY
STEP 7.C-

1

i

I

O
;
> .s. +

' '
.

,

uO
,

!

:

,

.em. - , ., , , - . . y , , A- .- , - e
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.

f'^'t PRE-TRIP PLANT CONDITIONS
-(j OF2AP34(ARECIRCPUMP)2BPA34(BRECIRCPUMP)-

STEP 9

Sheet 1 of'2'

,

I
Recirc Valve Position OPEN CLOSED

M0-2-43A/20C04A(ASuction) $13
'

M0-2-53A/20C04A (A Discharge) @
M0-2-438/20C04A (B Suction) 6A
M0-2-53B/20C04A (B Discharge) de .,

I
<

Double-Taoped Jet Pump Flow
A JP-11/20C04A 'f.i MLB/HR
A-JP-16/20C04A s'.c MLS/HR
B-JP-1/20C04A TTML3/HR
B-JP-6/20C04A 5 e: MLS/HR -

Jet Pump Total Ficw
FI-928/20C04|, Fia MLB/HR [

FI-92A/20C04A yi MLB/HR
>

.(,
,

(jRecirc.DriveFlowIndicator-
FI-159A/20C04A dl KGPM
FI-159B/20C04A 91 KGPM,. .

Recirc. Pump Speed -

5

.A-2-184-16A/20C04A L, % -

B-2-184-168/20C04A m %%
'

Recirc. Water Temp. (Suction) -
t ,

| A-Red: -TR-2-02-165/20C04A sts Degrees F;
| B-Bik: TR-2-02-165/20C04A su Degtees F.

:

,

,

*

# \

v ;-:

,

i

:
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= DATA,SHEETi5'

\
=' . PRE-TRIP: PLANT CONDITIONS..

LOF 2AP34 (A RECIRC PUMP)!2BPA34 (B.RECIRC PUMP.);
'

. _.
- SHEET 2 of!2

~

-

_

Core Delta P . -.

- Red: OPFR-2-02-3-095/20C05A 19 PSID'
*

Recirc Pump Delta-P
A Pump Delta Press. DPI-156A/20C04A M6 PSID j

B Pump Delta Press DPI-156B/20C04A /m PSIO. !
-1

:I.
- Plant Ooer. Data J!,

,

- Core Thermal Power (Max. reading APRM/20C05A)l ~ 9 APRML T):#
./

%. j
7

Total Core Flow (Black Pen::OPFR-2-02-3-095/20C05A)_- - 100 ! MLB/HR:'

>

Reactor Pressure
- A-PI-2-06-90A/20C05A 4_ .f>'PSIG( ,

B-PI-2-06-908/20C05A: '/w PSIG . p
r

Feedwater Flow:B1k, TR-2-06-98/20C05A N 'MLS/HRf ,.

:

Feedwater Temp,
A-TR-2151 Red /20C06C TWDegrees[F,

O B-TR-2151 B1k/20C06C M H Degrees F., :*

C-TR-2151 Grn/20C06C sh-Oegrees F.
. :,

.

Reactor Water Clean-up System Flcw -''* ,

L Wo = GPM -.RWCU A FI-141A/20C04A
~

/'t o GPM :RWCU B FI-141B/20C04A ,

Reactor Water Clean-up System Return. Temp, .

'

<

TE-109 20C04A Position TI 137
' ~ deo Degrees:F :

ShaftVibrationPumpAVBIS8135A l'Wh
L Shaft Vibration Pump B VBIS 81338 y'

_

.h
'

:
"

,

'

. c

*
, .

- 'b

% -

-

-

- I

'
.

.

r y , 1 i e- - w 2 -e * S4 * - e **w y -* +e 4rv= e e r-
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h DATA SHEET 60
!

TRANSIENT RECORDER .

INITIAL /FINALCONDITIONS-TRIP 0F2AP34(ARECIRCPUMP)CR2BP34(3RECIRCPUMP)

STEP 11 STEP 15
l | TRANSIENT- | IRAN $IENI |
| FARAMETER I RECORDER | RECORDER l

i OESCRIPTION INITIAL | -FINAL l

| VALUE- l' VALUE {
l l |

| Feed Flow A l- I'
I . I i
(Feed Flow B l |
I I I

| Feed Ficw C ! 1'

,

INarrcw Range I i- 1 l

IPressure i i l-
| 1 l I
| Total Core Flow 1 I i

!Recire. Ortve i t |
| Flow A i !- !

/'N |Recirc. Orive
| | !

I l; i
( ) IFlow BI l I l

ITotal STM Flow | |
Total Feedwater ''

|
: Flow |

|:
|APRM A .|
1 |
|APRM C | |
| Narrow Range | |
' Level | 'l |

'

|Recirt. Pump | |
ISoeed A
|Recirc. Pump |
|Soeed B | |

.

f

L]
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:

O o^'^ saet' 7

HISTOGRAM

j

|
1

I

!

I

O <

/*=+

I

1

!

i
i

I

:

s

<.I
J

I

..

O

i;

:,
,1,
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'-
, .

i

DATA SHEET 8

00-6

THERMAL DATA IN LIMITING MCPR= FUEL ASSEMBLY-3

STEP 18
i

!

J

3

IO -

|

|

|

|

P

1

. .

> .

'

r

- . . . - . -
,........,...-..,-....-..;. . . . , . . , , . . . . , , . . - , , - - ..;.,..-..,,.....'
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1

A
(J

' - DATA SHEET 9
,

TRANSIENT RECORDER

INITIAL / FINAL CONDITIONS - RESTART OF 2AP34 (A RECIRC PUMP) OR 2SP3d-(B-RECIRC. PUMP)-

STEP 19- _ STEP 22

I TRANSIENT -l TRANSIENT._ |

| PARAMETER RECORDER' RECORDER |_

l DESCRIPTION INITIAL- FINAL l-
.

| VALUE VALUE- |-

| | | --- - l.

| Feed Flow A_ | |
~

| l

| Feed Flow B l- __

l ! I l-

lFaed Flow C 1 | |

.| 'INarrow-Range i i ,

| Pressure ! I -|'
l I I

Total Core Ficw | I |

IRecirt. Drive | | |

I I - |
!-

(~s) || Flow ARecirc, Drive
; Flew B

'"
, Total STM Flow |

Total Feedwater .1

| Flow
|

|APRM A
|

APRM C |

Narrow Range
Level-

: Recire. Pump
: Soeed A
.Recirc. Pump
'Soeed B |

- i

e

t

|U

, ,

e w - % w v w -+ e n e ~- ,9 R w 4 'rv
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DATA SHEET 10 ';
HISTOGRAM-

STEP 22

|

1

O
/* + '

- ,

0

Y

4

O -
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' DATA SHEET 711
'

-CALCULATION OF NEUTRON FLUX SCRAM MARGIN:-
RECIRC PUMP RESTART.

_

T1 = -The time:during;the transientiat which the selected APRM-is;at:the'-

tcp of-its peak'.: (e @

A Loop Drive Flow;(KGPM);ateT[ =" Y $ .WA =

= B Loop Drive Flow-(KGPM)Lat..T '.-:# d 63= . j
WS 1

<

r. Drive Flow 'at T ;= WA + WB xL100 f 3 I. i
W' 1

-=

.:.88,KGPM
1

' lliI ' % jIPe*' \PRM reading ,
,

1

;
Calculate Scram Margin:.

.r+
,

.

->.
.

Heutronflux:scrammargi.n="(0.58wL+62))?PiakAPRM|(%')|--=[Ndidt.%- }-

.

!

NOTE: Criteria requires a' neutron fluxiscram margini> 7.5%.- :g
.

-

g.
1 4

-
-

'Y

t-
,

[.
-;> .

'
_ , ,

!

|!'

'~ ~

[5 j
.

;

1
.

4 j'- F
~

,

'' ; 2..,.,__ .

.. ,

,

4. . . _;-

.

.

m

.I- ,

e

;hit

: t| 5. ' ' !. h1 \
r

; <

! //j1I -q. ,"i.I:
3 ,

i
_ ;,.'+ >

+ , ,_, .
.

. 3 . _ . _ , 3, ,,
,

,, -- + ~ , u - , - ,, ,
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APPENDIXN s

t
.

"
'

' C DAS SAMPLE' PLAN, ', _

.

w.
/ G-

'ij!!. ' i
( !

!)y.

Point ID.-- =Descrish$n s
,

Narrow' Range Level;
'

. NR LVL' ;
m. ,

.;

TOT FW Total;FeEdnter| Flow H.

NR PR -| Narrow |-Range? Pressure ;

5APRMLA* h wiif|i n;
>

iAPRM A
e . .

i .i i!.!
.

APRM C- J APRM C' i;i' !M" 4 i
.

-

u, <

TOT WT Tota 10 C, ots iFlcw; i
- - . . ,

_ ....s. - -

.

-

RPMPA SD _Recircy4PumplSpeed A;
'

.

c

RPMPB SD' Recir$/ PumpjSpeed: B'
'4i 3

.WO A- iRicircv|DriveFlow'AL-
p-

.
49 3 ,.

-

WD B- |Recire rive Flow::B

TDA- # LTurbine10ridenFeedPumpFlow'A)
'

'

.. . . . fi: -

<

TDB
,

i '9 Turbine Driven Feed _PumpLFlow-B'-
- . - . , . - * ,

;T.
. ,

,

' Turbine Driven Fsed, Pump Flow;C, 1TDC- :i -

-a m..e n ;"
STF , TTotal; Steam 1 Flow-- .

'

: e :: j

:-e . -i_

~

,.

;|t i

i

i.?|
'

.;-~f 4

_

's'
'

- 2i :
'

'n

( ,s-

-

yi

.

' .E [-'

, ,

-
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|PDAPS DIMULATOR TRANSIENT PERFORMANCE TEST

(~', ;

\-' STPT-SP-1232 -

,

SPECIAL PROCEDURE - REACTOR FEEDWATER PUMP TRIP

Prepared by: Bud Havens Date: 12/20/90
Simulator Test Operator

Approved by: Datet/) '

, ,

Lead Test pperator / /j

I. TEST REQUIREMENT
SIMULATOR OPERADILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix .T, Section A3.3-
Perform transient test and compare transient test results to.
those transients which have occurred in the Reference Plant
and for which data is available.

II. TEST ABSTRACT
This performance test will duplicate the test performed
during Unit 2 resta ,, SP-1232 Feed Pump Trip on the
Simulator. Since the Reference Plant test was run as an
operating procedure, the Simulator Performance Test will be
done as a operating proceduro performance 1 test.- -

l''h ,

() II . . Test Roferences

A. Other Performance Teste

B. Reference Data
,

1. SP-1232, Feed Pump Trip-

IV. TEST DESCRIPTION

A. Initial Conditions - IC 14 modified to meet the
prerequisites and initial conditions of SP-1232

B. Malfunctions used: none

C. Effects

The Simulator will'be capable of simulating the
responso of the Reference Plant to-an extent that step-
by-step performance of operating ~ procedures wil1~be
possible without deleting,, skipping,_or omitting stsps- >

unless they would have been under similar circumstancos-
in-the plant. The expected response'of the parameters-

f~s TP - 161

L( ) STPT-SP-1232

\-
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required by the procedure to be observed during the -

performance of the precedure are considered to be a
part of the Reference Plant Performance Data,

t

D. Documentation

1. Significant Parameters to be Collected
i

The Significant Parameters for this. test are those
parameters, indications, and interlocks. required by the
procedure to be observed during the performance of the
procedure; and the following for which transient data :

was taken during the Reference-Plant performancL: {

a. Narrow Range Level
b. Total Core Flow
c. RFPT A Flow
d. RFPT B Flow
e. RFPT C Flow
f. RFPT B Turbine Speed

2. Data Collection Methods:,

a. Significant Analog parameters areLto be
collected using the GINDAC method-.. described
in Appendix I;- use suspend level 4. and the
DATA 1232 dataset. <

b. Significant annunciators, indications, and
interlocks requiring observation by SP-1232
are to be logged and initialled.on the.

!certification' copy of the procedure.

E. Terminating Condition:
,

This test may be terminated-when all steps.in the ' '

procedure which can be performed in the> control room
have-been tested and' documented.-

V. . ACCEPTANCE CRITERIA
' The following Criteria.are to be used tofjudge the.

acceptability of the results of-this test:

IA. . The response of the Simulator resulting-from operator
.

action, automatic plant control's and inherent operating
characteristics will be.nuch that,1within the

- TP - 151

.( STPT-SP 1232 ;

b

I

a._ ____n..i..__
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i -

'

accuracies listed under-Steady-State and Normal
Operations Test Criteria ( Appendix C) ,- the operator ~ .

will not observe a difference between the response of.
,

the simulator and reference. plant _ control inam ;

instrumentation, and shall not violate the physical !
'

laws of nature..

B. The Simulator will operate in real time as indicated by-
the test being completed without interruption of ;

simulation'. If simulation is interrupted because of;

non-real time operation, the status message on a
. *

|
Simulator computer ISD/IST monitor will' read FAIL.

'
1 C. Significant Parameters Acceptance Criteria

1. For each of the Significant paramoters listed in-
Section IV.D.1.above; the response of the-

parameter match the-Reference' Plant data collected,

for that parameter within- 10%, as long as the4 ,
'

responso doco not cause or fail to cause an
.

_

automatic action or alarm if the Reference Plant'
)

,

i would have or not have caused the automatic action
() or alarm.

'

2. The Simulator display.J.va' lues of all other ' |-

parameters noted in tne procedure having an
'

expected response will meet the expectations'of
the procedure.i

3._ The requirements in Section :IV.C. ,- EFFECTS, .will
_

l be met.

|

.

4

4

9

~-[ .STPT-SP-1232
TP ---161'

;

i
_
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VI. PROCEDURE
.

A. Preparation
,

1. Reset the Simulator to IC 14
.

2. Maneuver the Simulator IAW GP-5, Power Operation
to meet the applicable prerequisite conditions of
SP-1232, as modified belowl

r

NOTE: Do NOT secure the 'B' RFPT.

a. APRM power 69 2%

b. Total Core Flow 100i2 MLbm/Hr

3. Obtain a copy of the controlled procedure from the
Simulator Controlled Procedures and mark it
" Simulator certification Copy". !

rB. Performance

( 1. Perform the operating procedure

a. Prior to the actual trip of the feedwater
pump

(1) place the Simulator in. freeze,
fPIZN.04f

'

(2) Prepare to collect data IAW Appendix I
and Section IV.D.2,

(3) While. collecting data IAW Appendix'I, i
.

take the Simulator out of freeze - then
trip-the feedwater pump per SP-1232 at
approximately 130 s ,7 after coming:out
of freeze.

b. SP-1232 steps.which are-not applicable to the |
scope of simulation should be' marked "N/A".

c. Document the satisfactory performance of SP-
1232 steps by initialling the-step on the
-Gimulator Certification Copy of the

i procedure,

TP - 161f STPT-SP-1232-e

'
,

,,~ a.m.. ,
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d. Steps which result in unsatisfactory.
performance should be marked in a conspicuous
manner indicating the reason, without
initials.

On any steps requiring the observation ofo.
specific parameter or instrument response,
log the observed simulator value next to the ,

!requirement.

2. The test may be terminated when all procedural
steps which can be performed in the control room
at this plant condition have been completed.

3. Assemble Test Data .for Analysis.

!

O
f

n

TP . - -- 161
.. p) STPT-SP-1232(,

*'f W=' __ m- - - f- - g e e y V W P-wr i* y
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VII. RESULTS ANALYSIS

Date of Test / / '' 7 b Test Performer [/ "

I[Ibl Analysis by [* /Date Analyzed

Prepare a plot of the collected data in accordance with
Appendix I. Using the plotted parameter data and
observation notes taken, mark Sat or Unsat to indicate that-
each Acceptance Criteria listed below criteria is or is not

-

met.

.C.riteria Sat /Unnat

A. The responne of the Simulator resulting !

from operator action, automatic plant ,. ;

controls and inherent operating . [[
'

characteristics will be such that... _

B. The Simulator will operate in real time
as indicated by the test being completed

,

without interruption of simulation... <f

C. Significant Parameters Acceptance
Critoria

1. Parameters

a. Narrow Range Level
'

_. -

b. Total Core Flow 341
c. RFPT A Flow 2/,
d. RFPT B Flow D)
c. RFPT C Flow fd
f. RFPT B Turbine Speed .fd

2. Tite Simulator.will be capable of- .,

nimulating the response of the
Reference Plant to an extent that /f
step-by step performance ... _[M

?

TP - 161
= j STPT-SP-1232

;
'

--

-
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VIII. CORRECTIVE ACTION
t

A. For any of the Critoria analyzed in VI. or VII. as
Unsat, submit a Simulator Discropancy Report (SDR) in
accordance with TP-162. If any Uncat is recorded,
designate the Performance Test Cortification Status in
the (appropriato) Performanco Test Database as Unsat.*

B. List all Unsat's and the assigned Work Order Number:
,

1. .

2.

C. If completo retest in required following SDR
resolution, indicate by marking the appropriate blank ;

in the Completion section.

IX. TEST COMPLETION

A. Performanco Test completed: SAT Unsat

(~) Database updated f// i

() Data Entry T

B. Followup required for Unsat Results

1. Comploto Rotest required: YES NO .

2. All SDR's resolved, Test Sat

Test Operator Date

Database updated.
Data Entry-

1

C. Test Rov 10wed:

f/hYb /f/O/4/'

L'cadTosy7 0porator Dato' i

D. Test Completed:

,,,bh A. Yw I# W/n

Sim.-Support Sup6. Dato

.jes TP -'161

i ,) - STPT-SP-1232
!

-

. , , . -. . . . . - _ -
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PEACH BOTTCM UNIT 2O
-

SPECIAL 1232 FEE 0 PUMP TRIP d' 1

SOURCE OF TESTING REQUIREMENT: Restart Pcwer Ascension g#".M,

,

TEST RESULTS: ?

(f' |
,
'

A. All of the steps were completed SATISFACTORILY. -

y

PERFORMED BY:
SIGNATURE TIME /DATE-

-

\

~

SIGNATURE TIME /DATE

INFORMED OF COMPLETION: J

SIGNATURE (A.C.0. er C.0.) TIME /DATE

REVIEWED BY:
!

SIGNATURE (SHIFT MANAGEMENT' TIME /DATE -|
|

B. One or more of the steps were completed UNSATISFACTORILY. |

MRF No.

l

SIGNATURE TIME /DATE
~ ~

.

SIGNATURE (A.C.O. or C.O.) TIME /DATE
u

SIGNATURE (SHIFT MANAGEMENT) TIME /DATE

OPTIONAL Al DISCRETION OF SSV: NOTIFY STATION MANAGER OR ALTERNATE OR OTHERS

NAMT 0F PERSON NOTIFIED TIME /DATE |

SIGNATURE (SHIFT MANAGEMENT) TIME /DATE

Additional action required if other portions of_ test did not function properly
or other discrepancies were noted during test.

1. MRF submitted: MRF No.
2. Other:

-

SIGTATURE DATE

REVIEWED BY:O
'd PLANT STAFF MANAGEMENT DATE
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PURPOSE:

The purposes of this special procedure are to verify that the feedwater control
system can satisfactorily control reactor water level when one of the three
operating reactor feedpumps is tripped and to provide an opportunity to augment
operator training on plant response and procedures during this transient.

With three reactor feedpumps operating in aut matic and the reactor at
approximatiey 70f,pcwer, one feedpump will be tripped-from the Control Rocm to
demonstrate the feedwater control system can control water level without causing
a reactor scram.

REFERENCES:

1. PBAPS BWR Discussion 7.6 Reactor Feed Pumps and Turbine Drives
2. Bechtel PLID M-308, M-308 F.D. (3 sheets)
3. Control Diagram M-1-S-25
4 Level Diagram G.E. 509E 252 CX
5. E-129 RFPT Control Scheme
6. OT-100 Reactor Low Level

PREREOUISITES: INIT:AL/DATE

C) 1.
The fo11cwing tests shall be conducted at the 70f.: Test Plateau prior to
conducting this test:

v
A. ST-26.1-2 - Feedwater Control Loop

Stability Test N'/-
TEST END-

B. ST 26.6-2 - Recirc Flow Controller -
4

Stability Test M/4 /
TEST ENG

C. ST 26.7-2 - Pressure Regulator Stability '

-

Test d/$ /
. TEST.ENG

2. Three reactor feedpumps operating in automatic ' g^,, e,
with a minimum of two condensate pumps in service. /

J
~

TEST ENG.

3. Ensure that, as a minimum, PEco-Data Acquisition
-

Eh>CE /M TA 'EN
System (DAS).is loaded with signal-ID's listed in Appendix A,
calibrated, and is ready to record data. 7A / /b.bi'- . l

TEST ENG
4. Obtain permission from the Shift Management to perform

this test. A//W /
S.hift Mgmt

5. Obtain permission from the Unit #2 Reactor i -

Operator to perform this test. /h,' /
' R0-

Q 6. Verify a Reactor Engineer is available'for the :
(/ performance of this test. ~ /# - /

RE
- >
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7. The load dispatcher has been notified of this
test. N /.

8. A shift briefing hat been performed for the shift
that is doing the test. gjj /

SSV

9. The Test Sponsor Engineer (Feedwater System Engineer)
and the Unit 2 RO will select which feedpump is to be -

tripped. Feedpump- R 8d / i b.I'O
TUTlNG

RESPONSIBILITIES:

1. Test Sponsor Engineer will provide in-plant direction of this test and is.
responsible to review the results of this test.

TiSTEQUIPMENT:

1. PECo' Data Acquisition System (DAS)

PRECAUTIONS:,

!

1. If Reactor water level decreases to +10 inches
during this test, terminate this test and enter
OT-100 - Reactor Low Level. '

"O
2. A reactor recirc pump runback may occur during- '

this transient if recirc pump speed is greater
than 60frand a low reactor vessel water level
alarm ocrurs (+17 inches), if a runback occurs--

during tnis test it will be considered as a
normal response to the pump trip.

PROCEDURE:

1. Initial Conditions 70% (~+5%) CTP $/c / INN
CTP U.7 % TEST ENG.

2. 0btain an Initial Conditions Histogram output
from the transient recorder (DAS) and attach 4ggs e, fx [rp $m

.

/ //3h/
.ithe output to this procedure as Data Sheet 1. 82

TEST ENG

3. Verify no base crits exist at the limiting-
MCPR' core location - resolve with Reactor
Engineer if necessary. A/4 -- / -

TEST ENG

4. Obtain a process _ computer edit 00-3, Opt. 2.-
Attach it to this procedure as Data Sheet 2. ')g/!

/
- |

TEST ENT

5. Raise reactor water level to +27 inches
by adjusting the level _ set on the feedwater-

/c.master level controller. 3d. / / h / ' p~
TEST ENG,

_.
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6. Notify plant personnel over the PA system n

\ that a feedpump will be tripped. Olh /
TEST ENG

****** ********,*,,**********,,,**,**************

CAUTION: **

*If reactor water level decreases to +10 INCHES *
*during this test, terminate tnis test and enter *
*0T-100 Reactor Lew Level. *

* , * * * * , . . . . * * , . . . . . . . . , * * * . , * * * * * * * , . . . * * , , * , ,
, ,

(b os t. J o k . S -) i: ft
7. Initiate a countdcwn to the pump trip such I.I/I 3. ##7that the transient recorder (DAS) will be *'

started and record 10 seconds of data
before the trip is initiated. Trip the Ib!il,-

selected feedpumo frem the Control Roem. Ok /
TEST ENG

! / '4I . ' lei q/ e

T{m{^ :Nu;8. Water level decreased to +10 yes no --

9. Reactor recirc pumo runback may occur
during this transient if recirc pump
speed is greater tnan 60f, and a reactor
low level alarm (+17 inches) occurs, i

p Recirc runback did occur yes no / 'l

|] TEST ENG

10. When reactor water level recovers to +27" SIN d4 $dM
and stabilizes, stop the transient recorder.-
Attach this data as Data Sheet 3. /[/J /I[f.b4l

TEST ENG

11. Obtain a process computer edit 00-3, Opt. 2.
Attach it to this procedure as Data Sheet 4 FA / ' /bMi

-TEST ENG

12. Restore reactor water level to +23". IMA / d NU
TEST ENG

13. Inform Shift Management that the feedpump trip
testing is complete and the plant may be restored
to previous operating status or as-schedule
requires. /)N /

TEST ENG

14. If a reactor scram did not occur or manual control
was not required to prevent a scram during the transient,
t)hstestissatisfactory. 0 +N / l/

'

SAT UNSAT TEST ENG

.

V .

l

- . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . .__. - - _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _
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( 15 Reactor water level stabilizes at
+27" within 5 minutes. 8N / Nidh

.

' !

Sat Unsat TEST ENG ;

I
***********************************************
* NOTE * i
* * *

*The Test Sponsor Engineer will review *

*the transient data from the test to determine *
*1f recommendations need to be made to improve *'
*the response of feedwater control for future *

* transients. * t

***********************************************
,
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FEEDPUMP' TRIP

DATA SHEET 2-

00-3, OPTION 2

CORE THERMAL POWER AND APRM CALIBRATION .

STEP 4
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FEE 0 PUMP TRIP

fDATA SHEET 4

00-3, OPTION-2

CORE THERMAL POWER'AND APRM CALIBRATION--
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. APPENDIX A
DAS SAMPLE PLAN

Point 10. Description !

NR LVL Narrow Range Level
1

NR PR Narrow Range Pressure ,'

APRM A APRM A- -

TOT WT Total Core Flow

TOT FW Total Feedwater Flow

TOT WS Total Steam Ficw

FW AFLO Seedwater F1cw A

FW BFLO Feedwater Flow B !1

FW CFLO Feedwater Flow.C

RFPT RPM A Feedpump A'$ peed

RFPT RPM B Feedpump B Speed-

RFPT RPM C < Feedpump C Speed

LVL CONT Master Level Control _ler Output

FWFG OA Function Generator A. Output

FWFG OB Function Generator B__ Output ;

j.

FWFG OC1 Function Generator C:0utput j

-,

O 1

N

4
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PDAPS-SIMULATOR TRANSIENT PERFORMANCE TEST

).
\/ :STPT-SP-1233

SPECIAL PROCEDURE -
TURBINE TRIP WITHIN BYPASS- VALVE' CAPACITY ' -i

Prepared-by: . Bud 1 Havens DateiL12/26/90 i
Simulator Test Operator

'A
M M|
jge

Approved by: / I, JX / Date:
Lead-Test Operator

-

I. TEST REQUIREMENT
SIMULATOR. OPERABILITY TRANSIENT PERFORMANCE TEST
ANS-3.5 Appendix A, Section A3.3-
Perform transient test und' compare transient-test results to

~

Lthose transients which;have occu'rred in the Reference' Plant
and for which-data is1available.

II. TEST ABSTRACT
This per formance test will[duplicateithe test performed
during Unit'2 restart,.SP-12331 Turbine. Trip within Bypass
Valve Capacity on.the Simulator. Since the' Reference-Plant-f
~ test was run as an operati~ng procedure,Ethe. Simulator

(~N Performance Test will be done as a operating procedure
. performance test.

.

III. Test References

A. Other Performance Tests i

B. Reference Data

1. SP-1233, Turbine. Trip.within1 Bypass Valve Capacity

IV. TEST DESCRIPTION

A. Initial Conditions - IC'14' modified 1to meet.the-
prerequisites and initial conditions ofsSP-1233

B. Malfunctions used: none-

C. Effects

The Simulator will be capable of simulating the
. response of the Reference Plant to an extent thatistep-

~

by-step' performance of operating procedures wil'1: , bei
L possible without deleting,. skipping, or omitting steps

I [ )-
'

TP - 161
'

STPT-SP-1233-
v '|

!

1

. _ _ . _ _ _ _ _ _ . . _ -
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i

unless they wou'1d have-been under.similar circumstances
in the plant. The expected response.of the parameters >

required by the procedure to be observed during'the
performance of the-procedure are~ considered to be a
part of the Reference Plant Performance Data.

1

D. Documentation

1. Significant Parameters to'be Collected

The-Significant Parameters for this test are-those-
. parameters, indications, and interlocks required by(the
procedure to be observed duringLthe. performance of the
procedure; and the following-for whichLtransient data-
was taken during the Reference Plant; performance:

a. APRM
.b. -Total Steam Flow
c. Total Feedwater Flow
d. Narrow.Fange Level
c. Narrow Range' Pressure
f. Total Core Flow

I'') g. Turbine Trip
..

\_/ h. Total-Turbine Bypass Valve: Position
1. Total Turbine Control Valve' Position-

2. Data Collection Methods:
,

a. Significant-Analog-parameters arento be |
collected using the GINDAC method describedL
in Appendix I; use suspend 1evel 4 and the |

~

-

'DATA 1233'dataset.

b. Significant annunciators,-indications, and
--interlocks requiring' observation by'SP-1233
are to.be' logged-.and initialled on the.
certification copy-of the procedure.

E. Terminating Condition:

This test may be~ terminated when?all steps in the
procedure which can be performed in the-control'.roora
have been tested'and documente.d.

|
,

4 TP - 161()'

STPT-SP-1233
_
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V. ACCEPTANCE CRITEPIA
The following Criteria are to be used to' judge the
acceptability of the results of this test:

A. The response of.the Simulator resulting from operator-
action, automatic plant controls and inherent operating
characteristics will be such that, within the
accuracies listed under Steady-State and Normal
operations Test criteria 1(Appendix D), the operator
.Will not observe a difference.between the response of-

the simulator and reference plant control room-
instrumentation, and shall not violate the physical
laws of nature.

B. The Simulator will operate in real tima as indicated by'
the test being completed without interruption of'

~
,

simulation.- If simulation is interrupted because of
non-real time operation, the status; message on a
Simulator computer ISD/IST monitor will read-FAIL.

C. Significant Parameters 1 Acceptance Criteria-

I~ \ 1. For each of the Significant parameters listed in
\I Section IV.D.1 above; the response of the%

parameter match'the Reference Plant' data collected
for.that parameter within i10%, as-long as the
response does not cause or fail to cause'an-
automatic action:or alarm if the Reference. Plant'
would have or not have caused'the' automatic action

~

or alarm.
.

2. The simulator displayed' values'of all other
'

parameters noted-in-the procedure having an
expected response will' meet the expectations of-
the procedure.

3. The requirements in Section IV.C.,. EFFECTS,Jwill
be met,

c' P - 161
1(g-) .STPT-SP-1233

. - -
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VI. PROCEDURE

A. Preparation

1. ' Reset the Simulator to IC 12-

2. Maneuver the Simulator IAW GP-2, Normal' Plant
- Startup-or GP-3,- Normal Plant Shutdown to meet the--

applicable prerequisite conditions of SP-1233, as
modified below:

a. APRM power 18 2%

3. Obtain a copy of the controlled procedure from the
-

Simulator Controlled Procedures and mark it-
" Simulator Certification Copy".

B. Performance

1. Perform the operating procedure

_ a. Instead of step 13:

-I -(1) place the Simulator in freeze,
9t's 5 h2 3).,.Ch

(2) Prepare to collect data IAW Appendix I
and Section IV.D.2,

'

(3) While collecting data:IAW Appendix I,
take the Simulator out of freeze,
allowing it?to-run for approximately 30
sec., then trip the Main' Turbine per SP-
1233.

b. SP-1233 steps which are1not: applicable to the
-scope'of simulation should be marked "N/A".

c. Document'the satisfactory-performance of SP-
1233 steps by initial 11ng the' step on the
Simulator Certification Copy of the
procedure.

d. Steps which result in unsatisfactory
performance should be marked in a conspicuous
manner indicating.the reason, without
initials.

(m., TP - 161
( ,/ STPT-SP-1233

,

9 mr-w *
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~

e. On any steps requiring the observation'of--

specific _ parameter or-instrument response,
log the observed simulator value next to the-
requirement.

2. The_ test may be terminated when all' procedural
steps which can be performed in the control room

~

at this plant condition have_been| completed.

3. Assemble Test' Data for Analysis'.-

I

(a3
;

.

|

1

!

,

'
~s TP 161

) STPT-SP-1233i

. . _. . .-
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VII. RESULTS ANALYSIS
.?-

b b#'"Date of Test N[CM E Test-Performer-
,

Date Analyzed 'f N $/ ? Analysis by_ i- YINM
.

;

Prepare a plot;of the collected data in-accordance with,
Appendix I. Using the plotted parameter data and

~

observation notes taken,. mark Sat or Unsat to indicate'that
-

each _ Acceptance Criteria 11sted below: criteria is or is 'not1

met.

Criteria Sat /Unsat

A. The response of the Simulator resulting
from operator action, automatic plant
controls and inherent-crerating *;/.characteristics will be such that...

B. The Simulator will.operatt in real time
as indicated by thp test being completed
without interruption of d ouletion... (~ , < "'

( .. e.,-
C C. Significant-Parameters Acceptance

Criteria

-1. Parameters

a. APRM
b. Total Steam Flow J/1
c. Total Feedwater' Flow W-
d. Narrow Range-Level !/i
e. Narrow Range 1 Pressure - Dd-
f. Total Core Flow- N l
g. .Turcine Trip: W 1

h. Total Turbine' Bypass Valve ,; /
o

Position M/
E. 1. Total, Turbine ControlsValve /.

Position Mb

2. The Simulator will be capable of
simulating the response of the:
Reference Plant to an extent | that - d'p 'c,
step-by step performance ...

Tui(Swad4 c|A bbO'~ fok+fjgfi:,.,.
a s s g a Y ] $ % I. t ' x, p| 6-7. $ t x a fg p W

'

w o,J
/ TP - 61.q-

( l STPT-SP-1233v



..

TP-161
SIMULATOR TRANSIENT;,,";

'\ ) PERFORMANCE TEST
Page 7 of 7

VIII. CORRECTIVE ACTION i

A. For any of the Criteria analyzed in VI. or VII.- as
.Unsat, submit a Simulator Discrepancy Report (SDR)-in-

accordance with TP-162. If any Unsat.is recorded,
-

designate the Performance Test Certification Status in
the (appropriate) Performance-Test Database,as Unsat.

B. List all Unsat's and the assigned Work Order Number:-

1.

2.

C. If complete retest is required following SDR
resolution,-indicate by. marking the appropriate blank-
in the Completion section.

-

IX. TEST COMPLETION
/

A. Performance Test completed: SAT Unsat J

/''} Database updated 84-
(- Data' Entry 1

B. Followup required for Unsat Results-

*
1. Complete Retest required: YES NO

2. All. SDR's resolved, Test Sat:

Test Operator Datt
i

Database updated
Data Entry.

C. Test Reviewed:

/ e2 V/
Le'ad TesppOperator - Dats

D. Test Completed:

_fAdh./A YM ?d 'J't$/

Sim. Support Sghv. Date

| g3 TP - 161
i i !~ STPT-SP-1233 1

~/
|
f.

I

l-
I

._
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-.m.a,!aI.Q. - . , , ,

bf, , WAT:bae/cekj
w~..=,gow.2,e.

'

;
_

- ! .tm , ! .'; '': PH: ADEL?HIA ELECTRIC COMPANY ~/- 1/-+.. .

pg;g3 gg,. CM UNIT 2
. - ~M} |

~ ~ = +. ~ u : c 2,
' /' ;$P-1222 TURBINE TR!D WITHIN BYPASS VALVE CAPACITY , c1 ~ 5 },,

SOURCE OF TESTING REOUIREMENT: Restart Power' Ascension g [[ f,

h' f ~
TEST RESULTS: -

l ,

A. All of tne steps were comolatec SATISFACTORILY. D. .

PERFORMED BY:
~

SIGNATURE . TIME /DATE )

PERFORMED BY: ,

SIGNATURE TIME /0 ATE

INFORMED OF COMPLETION: .I

SIGNATURE (A.C 0 or C.O.) TIME /0 ATE

RE'/IEWED BY:
SIGNATURE.(SHIFT MANAGEMEctT) TIME /0 ATE

F

S. One r more of the stape wers ::mpleted UNSATISFACTOR!LY.

MRF No.

A
' O SIGNATURE TIME /DATE !

. .

SIGNATURE (A.C.O. or C.0.) -TIME /0 ATE
.

SIGNATURE (SHIFT MANAGEMENT)- TIME /DATE

OPTIONAL AT DISCRETION OF SSV: NOTIFY STATION MANAGER OR-ALTERNATE OR OTHERS-

-NAME-0F PERSON NOTIFIED TIME /DATE

L

SIGNATURE (SHIFT MANAGEMENT) TIME /DATE ,

Additional action required if other portions of test.did-not function properly-
or other discrepancies were noted during test.

1. MRF-submitted: =MRF No. -

2. Other:
~'~

SIGNATURE DATE-

REVIEWED BY:
'

/*
1

\ PLANT STAFF MANAGEMENT DATE
"

:

- )-

.

'

,
. . . . . - . - . ., -- . . . - , . -
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P_URPOSE:

The purpose of tnis procacure is to test tn
plant to a Main Turbine trip within Bypass Va'*e (3FV)e ::erioility'and perfor arce :f ?.ne. capacity.
Acceptance Criteria: '

For a Turoine Trip witnin EPV capacity
REFERENCES:

, tne Rx snali nct scram.

1.

S.6.3.1.5 Main Turbine Generator Shutd wn2.
M-1-S-54 GE Elementary Diagram Sheets 2

, 2, 5, 9 & 11

P3ERE00ISITES:

1.
Any individual who initials or signs tnis :r: INITIAL /DATEB.

cedure shall fill out Accendix2.
The follcwing tests shall nave been perf:r 6

orter ta ::ncucting tais tes:.A.

ST-25.7-2 - Pressure Regulat:r S ::''ity Tes: at
35% Rx Pwr.

E. RT 5.S ^# ! ^

l - Closura cf C moined In:rread
_/

C. RT 5.9 at e 'll' as * '

- Exercising of Turbine 5 : ass Valves
/

;

-

3D. RT 5.0 jN _/
- Individual Full Closure Of Main TurbineStop Valves

E. RT S.37 /d/A '

/

- Pressure Check of EHC AccumulatorsF. RT 5.14 j![4
/

- Closure of Control Valves3.

has been loaded with signal ID's listed in ApEnsure that as a minimum, PECo Data Acquisi:io
li / A _/

n System
-

pendix A, (DAS) C m ogacalibrated and is ready to record data.
,g g g4

A Shift Briefing has been completed /

and without a Scram occurring.of actions to be followed if BPV capacity is exce d d, including a discussionee with
5.

Request permission of Shif t Management to begi_l> / 4 f-

n test.
in i t /6.

Request permission of RO to begin test Shift _ Management
.

J) / /, _/7

Notify the Load Dispatcher of the impending T RO

urbine Trip. M/S8.
Reactor operating at steady state power betw /

00-3 opt 2).and 25% Rated Thermal Power (65S MWth to 813 MWth vieen 20% CO

r -
a

Pha.. out rmo u a &' kA /O!b as

.R0
-

I'

-
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.

(d SPECIAL EOUIPMENT REOUIRED:-

-1. PECoDataAcquisitionSystem.(DAS)'
..

RESPONSIBILITIES:

1. The Test Director for this procedure is.the Main Turbine System Engineer.
He will conduct the shift briefing. provide the in-plant direction for the
test performance and prepare the test results_.

2. Throughout this entire procedure the Shift Manager retains everall authority
L

'

to abort this tes if he feels the plant, perscnnel.or equi;; ment.are in
i

jeccardy.

PRECAUTIONS:

1. If an abnormal condition is encountered during the performance of.this test,
place tne system in a safe condition,' terminate.:ne test and| investigate One
Cause.

"
2. If SPV capacity is exceeded, tnen RPV pressure wili increase. If a Scram'

has net occurred exit this procedure and enter :ne accr:cria:e- Operaticna:
Transient (OT) procedure: Rx Hign Pressure (OT-102), Positive-Reactivity
Insertion (OT-104), or Inaaver:ent Opening of.a Relief Va'.ve (07-111) and
execute.

3. If a Scram s id occur, enter the Rx Scram procedureL-(T-100).

*
PROCEDURE:

I NOTE .I

I . L
.

j During tne performance of this test, the Test Director may IL t
>

| stoa and restart the PECo DAS at-his discretion. i

1. Record the following:
" Instrument No.

or Source

Nb h [' % Rated DD.ICORE FLOW
'

er -
. .-

Rx THERMAL POWER ~ oJL'# MWt '/'? 7 k % Rated -081,,s

GENERATOR POWER- lN7 MWe / . IE - %~ Rated 60

..Rx PRESSURE M /Y.7f PSIG. MAI <

/

2. Perform partial procedure S.6.3.1.B,- Main Turbine - N "f
..

-(r Generator Shutdown, as applicable, steps 1 thru 9. /

f.7gf4/3. Verify House Loads are transferred to Offsit'e Power 3

$/4 /per S.8.3.C.
C0;

.
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'l

4. Verify on panels 2CC315jand 20C017-RPS relays 5.'.-K9A i,,

(}
tnru 0 (CV Fast Closure Turbine Step Vaive'- '

.

k. Scram Bypass) are energized. 32 / */h d
C3

5. Verify "TURB STOP VLV & CONTROL VLV FAST CLOSURE SCRAM L -

SU /0/N/n,l '

BYPAS5" alarm (A-2 on 20C205L) is illuminated.-
'

RO-

..Li-$I / 0 'O l i f ~6. Verify all Turbine Sypass Valves are CLOSED.

'h.b ''#'$ "l7. Obtain a Histocram from DAS transient recorder and-- - -+

OI / efattach the output to thic procedure as Data Sheet 1. 'I'

8, Utilizing the Process Computer, run 00-3, Option 2 f- . f.Attach it to this: procedure as Data Shee: 2. M- - / '' N

9. Record CMWT (Core Megawatts Thermal)-frcm 00-3.
. 1 ..-

' ' '

55' N MWt 8Y- -/ *CMWI =

10. Calculate % Rataa Thermal Power.

C.MWT 1 ,.---. _ , - -

7 / 1/2 ' '-f 5 ii" Rated Thermal Power = 3293 x 100 "
. = .

O) 11. Notify plant personnel over the.PA system that the Main IV A, ' /-( Turbine,will be tripped for testing.

12. Start the transient recorder and obtain at lust 10 '

seconds of steady state data prior to tripping;the Jgic
s tJ / l /E/c j

-

I, . ,

Main Turbine.
S: jc>. Mc

| CAUTION:
. |" -

'
| THE FOLLOWING STEP WILL CAUSE A MAIN TURBINE |
| TRIP. IF A RX SCRAM SHOULD OCCUR, THEN REC 0VERcl
| IN ACCORDANCE WITH THE REACTOR SCRAM PROCEDURE I

| (T-100). |

13.' At panel 20C008A, depress the Main Turbine Trip g ,' -/ '5.jqppushbutton.

14. If " Reactor High Press" alarm is received (20C205L G-2),
then enter OT-102 and exit this procedure. (Mark N/A N4if alarm is not received.) /

R0

.15. If "APRM High" alarm is received (20C205R 8-2), then-
enter OT-104 and exit this procedure. (Mark N/A if- g
alarm is not received.) / l

'

R0

.

% , ,. _ _ , , .. - , _
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16. When Rx parameters (pressure, water levei and power)~ b,>,^CO b,, * ed #"*{,m
(j have stabilized, terminate data recording.and mark ~

the PECo DAS recorder-charts with time, date, step i
13/\ / //ffiIand initials.

17. Utilizing the Process Computer, run 00-3, Option 2.
//M / ' l ,.M.

,i

Attach it to this procedure as Data Sheet'3.-

18. Record CMWT.

CMWT = d I'/.N MWt [t0 / N/b ''

19. Calculate % Rated Thermal Power-.

CMWT
-

% Rated Th'ermal Power = 3293 x 100 = N.91 % Id /1[f/# l'.

20. Record from panel 20C0088 the positicn of each SPV:

BPV-1 /w % BPV-6 0 %

BPV-2 r .n % BPV-7 o %-

BPV-3 /cs % BPV-8 0 %

BPV-4 .oc % BPV-9 o %

/.bk'./ -BPV-5 _ elf % f4 /

f i 21. Total SPV position from POR-2660 (Black pen) on 20C008A.
'J i.

III /If5!1!
,

Record , Total BPV position 'iY %

22. Restore the plant in accordance with Shift Manager
directions referring to:

a. S.6.3.1.8 Main Turbine Generator Shutdown

b. GP-3- Normal Plant Shutdown. A//] /

ACCEPTANCE CRITERIA:

1. Verify that for a Turbine Trip within the Bypass
Valves capacity.(25% of Rated-Thermal Power), the
reactor did not scram. }// '/ '!$[b

:

!

Lv

-- . . . . - .
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APPENDIX A ..

DAS SAMPLE PLAN" ,

O 1,
Point 10. Descriotion

~

NR LVL Narrow Range Leve_l'
'

NR PR Narrow Range Pressure.

TOT WT -Totil. Core Flow

STF Total Steam Flow
i

TOT-FW Total'Feedwatar. Flow

APDi A APRM.A
,

APRM C APRM C-

Turbine Valve Position' Indication- ,

a

Turbine Bypass '/alve 1 j
' Turbine Bypass Valve 2= -

Turbine Bypass Valve 3 !4 i

Turbine ~BypassiValve 4
1]('

Turbine Bypass; Valve 5~-
Turbine Bypass' Valve 6 -

. Turbine Bypass-Valve-7 - ;
Turbine.-Bypass Valv'e 8
Turbine Bypass' Valve 9

. . .

Total Turbine' Bypass Valve Position !

-Turbine Control Valve 14 +

Turbine Control Valve 2--

Turbine Control Valve 31 -!
'1 Turbine Control:Valvei4

Total; Turbine Control Valve Position - i
Turbine.Stop Valve 1-
Turbine Stop Valve 21
Turbine Stop1 Valve.3

-Turbine..Stop Valve 41 J
' 'Total'Stop= Valve = Position

Turbine Trip
,

EHC Pressure

>

.,f",.

|d .'

>.
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Q APPENDIX B.: . 3

-SIGNATURE. VERIFICATION SHEET |
, ,

3

A. List of individuals making Test entries: - '

PRINTED NAME SIGNATURE INITIALS: ' TITLE !

<

%

. _ _ . {

, _ .

.4

-

1

>

V -

.

3

4

(

<

t

!

|
4 .

,m.

',

-

, .

,

*
!

'1,

|*

4

'
--

.. , . , _ . ,
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