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A11 changes to CPC/CEAC algorithm are and data constants made

after completion of design qualificati of che ANO-2 Cycle 1 software

with

(,ii’tf._!»'f.

system". Reference 2 describes the Windsor Single Channel Test Facility

and the verification tests to be performed to \ rify its acceptability
entation testing of software modifications.

Reference 3 describes ificati tests that have been performed to

ensure the ac tability of the Windsor Single Channel Test Facility

for such testing of CPC/CEAC aigorithm modifications.

o] Qualification testing has been required

Reference 3. The

r selection, and
“AC, CPC, and Operators’

Module.
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Qualification testing was performed on the DSVT program with the
execution of five Ph I1 dynamic test cases. The results of the
DSVT test cases were compq i to FORTRAN generated acceptance criteria

for trip times.

is achieved

A

;.(H,“"?' ‘11}V‘| con ant (Poi L "o '.]1 (.AIJI"V;!"‘].(_

test cases performed 1 3 were re-executed with the thermal

power calibratio ant equal t .0. The results of these dynamic

test cases were compared to F( / ' ated acceptance criteria

for trip times.

rfaces
the Single Channel

non-target CEA drop, was

FORTRAN

'TRAN code
wac

interfac

also exercised.




SINGLE PARAMETER TEST NESCRIPTIO!

The single parameter testing consisted of execution of five single
variahle transients at nominal 100% power conditions. The transients
were executed in order to satisfy o NRC requirements for exeuction
of either option on CPC high power selection an sting of all

interfaces between the CPC,CEAC,and Operator dodule. » These five

Execution of either option an CPC high power selection was accomplished

by setting the thermal powe alibration constant (P.1.D. 068)

equal to 1.0. The testing of all interfaces between the CPC, CEAC,
and Operator's Module consisted of verifying all interactions between
all status
D.'s,changing

af

ies of penalty factor

mTTCEDTIA
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TABLE 2.1 -
SINGLE PARAMETER ACCEPTANCE CRITERIA

CASE TRIP TIME TRIP TIME
NUMBER (MININUM) (MAXIMUM)
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f‘i‘.f‘ g L( t cases.

The procedure containe 1¢ ace he procedure in Reference 3 for

Dynamic Case 21 This modificati s the addition of the -CEA

Calculator to th

into the Single Channel systen is functioning properly.
Adjust th System 1/0 Simulator for the inputs required by
Table

Adjus

connections fron to the CPC S tem I/0 Sinmu’.cor

o

in Section

information

recorde r
25 mm/sec.

the strip chart
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SINGLE PARAMETER Tt

The five dynamic test cases were executed in accordance with Section
J

3.0 of Reference 3 and Sec ton 2.2 of this document. The trip times
4

were determined from strip chart recordings and are contained in Table

2.2. The minimum and maximum trip times for each test case are

contained in the following table

i

|

In all cases, the dynamic test results fall within the trip time

acceptance criteria given in Table 2.1.

A11 CPC/CEAC/Operator’ s Module In faces were tested during the
single parameter tests and all interface interactions described

in Section 2.0 were verified.




TABLE 2.2 .
SINGLE PARAMETER TEST RESULTS '

Page 25



o the Single
to ovide a means of performing n 1ti-variable
transients. Qualificaticn o [ as multi-variable test consisted
of execution of five dynamic test cases an mparison of the test
results to FORTRAN generated accept criteria. The five dynamic
t‘ S1 cAa
in Table
of trip times
results data reduction, the DSVT software
DNBR and LPD trip times in Point I1.D.

(1;‘{.\(;?_1. vel Y. The values

Point 1.D. locations produced the test results

vavi

CVYT APAEDTANMAL HnrTTEODTA
D ACCEPTANCE CRITERIA
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TABLE 3.1

DYNAMIC SOFTWARE VERIFICATION TEST = S

PHASE 11 TEST CASE nr «ON
CASE NUMBER

1 4/4 RC P. . . of Flow

3 1/3 RC Pump Loss of Flow

7 . Single Full Length CEA Drop

12 Uncontrolled Sequential CEA Withdrawal

Primary Coolant Depressurization



TABLE 3.2

DSVT ACCEPTANCE CRITERIA
(without 50 millisecond interval modification)

CASE DNBR Trip Time DNBR Trip Time LPD Trip Time LPD Trip Time
NUMBER (Minimum) {Maximum) (Minimum) (Maximum)

——s




=

CASE
NUMBER

DNBR Trip Time
(Minimum)

TABLE 3.3
DSYT ACCEPTANCE CRITERIA
(with 50 millisecond interval modification)

DNBR Trip Time LPD Trip Time
Maximum) (Minimum)

LPD Trip Time
(Maximum)

-




3.2

DSVT TEST PROCEDURE

(1)

(2)
(3)
(4)
(5)

(6)

Ensure that the appropriate CPC software hac been loaded into
the Single Channel CPC.

Load the DSVT overlay via the floppy disk. " ’

Insert the DSVT Input disk in the floppy disk drive.

Type the DSVT test case number desired via the teTEtype.
Initiate the transient by pushing the white spare button on

the operator's module.

Run each of the five test cases indicated in Table 3.1. Record
the DNBR and LPD trip times contained in Point I1.C.'s 098

and 096, respectively.



3.3

DSVT TEST RESULTS

The five DSVT test cases in Table 3.1 were executed accordiﬂg to
the procedure contained in Section 3.2 Trip times for each case
vere taken from Point 1.0. 096 for LPD and Point 1.0, 098 for ONBR.
The results for each test case are contained in Table 3.4. For all
test cases the test results agree with the FORTRAN gené;ated

acceptance criteria contained in Table 3.3.
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4.0

- — - -

CONCLUSIONS

Five single parameter transients have been executed on the Nindsor_
Single Channel Test Facility and have demonstrated the exécut1ogﬁ>'
nf either option on CPC high power selction. One of the five test cases
exercised the CEAC “PC interface through generation og a penalty

factor from a simulated CEA drop. Furthur testing was performed to
exercise interfaces among the CEAC, CPC, and Operator's Module.
Acceptance criteria for the transient test cases were generated as
described in Section 2.1. For all test cases the test results fall
within the acceptance criteria ranges. Consistent with the objectives in

Section 1.1 of Reference 3, the Single Channel Test Facility has

been shown to be an acceptable test system for CPC software modifications.

The DSVT qualification tests were executed on the Windsor Single
Channel Test Facility. Acceptance criteria for those tests were
generated as described in Section 3.1. For all test cases, the test
results agree with the acceptance critera. Consistent with the
objectives of Section 3.6. DSYT has been shown to be an acceptable

multi-variable testing mechanism for Phase II testing of software

modifications. "
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A.1

APPENDIX A

Dynamic Test Case 21

Dynamic Test Case 21 is a single CEA drop from 100% withdrawn to _ -

100% inserted in 3.0 seconds. The dropped CEA is CEA #1.
(1) Voltage Settings: "
P(24) = 1.000 v
P(40) = 3.333 v
(2) S(2) = right

(3) Make the above settings. Push RESET and then OPERATE. Connect
the output of amplifier 30 to the iuput of a Honeywe®l Accudata

123 amp. Adjust the Honeywell amp for a gain of 5 and zero

offset. Connect the output of the Honeywell amp to alternate

input jack J21 on the front panel of the CPC System 1/0 Simulator

cabinet.

(4) Place the strip chart speed selector to 25 mm/sec imnmediately prior

to initiation of the transient.

(5) The transient is initiated by placing $(2) in the left position.

The initial conditions are reset by placing $(2) in its original

position.
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