" TEST PLAN“
FOR
RELAP 5/MODIFICATION 1
o e AND
| FORCE

NOVEMBER 1, 1982

| | ; %fc‘ é("/é
. ) . ’ Prepared By: D.P. Konichek

meg T T - Approved By:- e
7 g803180007 SB0307 ! | , s
POR  ADOCK 05000286 |

-

P nco



Introduction

1.1
" 1.1 Background |
1.2 Scope
1.3 Test Objectives
1.4 Test References
2.0 Test Requirements
3.0 Test Speciﬁcations
4.0 Methods of Comparison
5.0 Test Reporting
6.0 Test Schedule
" APPENDIX A
APPENDIX B

10



Quality Assurance
Test Plan
’ BT . R for-)\ L :
i "~ ""RELAPS for Mod 1 and FORCE ‘

1.0 Introduction

1.1 Background

RELAP5/1 and FORCE are to be tested for certification to BCS B-class and
nuclear regulated status, per authority from Memo G-7623-629, June 27, 1982,
and according to ETA Quality Assurance Procedures 40356.01 and 40356.40.

"RELAP5/! and FORCE" are vendor-supplied modifications of public-domain
codes. The vendor, with whom BCS has a licensing agreement, is Energy
Engineering Computer Code Laboratories (EECCL). These codes are a part of
the Nuclear Library (NUCLIB) code collection being implemented by BCS.

1.2 Scope

This test plan describes the methods, means, objectives, test cases and
procedures for assuring conformance of computer codes RELAPS5/1 and

FORCE" to BCS quality assurance standards at a demonstrated performance
level. ‘

1.3~ Test Objectives

The objectives of testing these vendor-supplied codes are to establish (at a
reasonable level of confidence) that they perform as advertised in user
documentation, they operate accurately on the BCS EKS-Mainstream systems,
and they-have proper version test controls. : -

Brief descriptions of the codes given below illustrate their applications. . .

RELAP5/Mod 1 describes the behavior of light-water nuclear reactors result-
ing from loss-of-coolant from massive or small pipe breaks, pump failures,
control system failures, etc. The program calculates fluid conditions, thermal
conditions, nucleonics, status, and pump, trip, and control system status. The
output includes variables-such as fluid velocity, mass flows, fluid pressures,
temperature distributions, heat fluxes, and reactor power and reactivity. In
addition to reactor applications, the program may conveniently be used to
analyze other water-based thermal-hydraulic systems.

FORCE takes thermal hydraulics parameters from RELAP4, RELAPS5 and
TRAC and generates forces in the various node positions in the piping network
for input into the SAP-IV Dynamic Structural Analysis. The data transfer
between RELAP, FORCE and SAP has been automated, and so is the plotting
of the transferred data that is relevant to the physics of the problem.



1.4 Test References

RELAP 5/1 Code Manuals 10208-2010-1 & 2

FORCE Reference Manual 10208-2032
BCS Policy-Quality Assurance 1-1301.01
.ETA Quality Assurance Procedures 40356.01
" ETA Verification Procedure 40356.10

BCS Procedure-Nuclear Industry Defect Reporting 1-1011.09



2.0 Test Requirements

Test proéedures will reflect the standards of BCS document ETA Quality
Assurance Procedure, 40356.10. ‘ .

In accordance with those procedures, test cases, as shown in Attachment A
have been selected to fulfill the needs for: standard tests, host regression
tests, base verification tests, and hand calculation tests. These test cases will
be run on the BCS EKS-Mainstream system, evaluated according to the
comparison methods given below, and test results and variances reported.

The matrix, Attachment B, shows the major capabilities of the codes which
the test cases demonstrate. These tests demonstrate a baseline functional
. capability. They do not exercise all input options, input checking, individual
' computing paths, or etc. ‘



3.0 Test Specifications

All test cases mentioned below are found in Attachment A.

JELAP 5/1:

1.

Eight cases comprise the standard test set; 5 test cases will compare our
version with the results of INEL runs, 1 LOFT case also comparable with
INEL and 2 cases representing actual Combustion Engineering (CE)
experiments which were mated to runs by EPR1. The two CE test cases
reflect current industry interest in safety relief valve analysis.

For host Eegre'ssi_on, assuring that system changes don't adversely affect
the code, 2 of the simple test cases are expected to exercise the
operating system. .

Base verification cases are not applicable, since no other computer code
with the same procedures is now available for the CRAY.

Hand calculations are  considered unfeasible for this code, since it

involves -interactive time steps, large input specifications, and involves
the inversion of large matrices. There is no practical way to check or
exercise every functional part of the code and ongoing projects at Sandia
and Intermountain Technology are aimed at verification to experiment
rather than calculated results. These contracts are supported by EG&G,
the originators, who have not made hand calculation checks.

FORCE

1.

4.

Because this code is a post-processor for RELAP 5/1, performing simple
calculations on output, two cases comprise the standard test set to
assure its compatibility with real RELAP 5/1 input; the 2 CE cases, both °
of which are safety valve release problems. :

A single selected host regression test will exercise and check system

changes.

Base verification will be conducted with this code since the test case
selected has been run on another system and another code, BLAZER, can
be exercised through procedures on the CRAY.

Hand calculated values obtained from input parameters will be compared
to code results to demonstrate calculational accuracy. '



4.0 Methods of Comparison

Verification that the codes function as expeéted will be established as follows:

RELAP 5/1
o Five of the standard test case outputs will be numerically compa_re'd
with runs of the same cases made by .INEL, and all deviations
reported in the test results.

- o One standard test case output will be compared with plotted output
from actual test data by Combustion Engineering and modeled data
points provided by EPRI which are superimposed on the actual test
data. ’ .

FORCE

o One case will be calculated by hand to demonstrate that the code
performs arithmetic correctly. '

0 As in the second method of RELAP 5/1 above the same case will be
used for comparison of FORCE results.

- The test cases used are given in Attachment A.



5.0 Test Reporting

Whenever updated versions of the BCS code are implemented, the test cases
above will be rerun to assure replication. In the event the new version
modification pressi.. spacial capability or extra features, at lJeast one

. additional test case which shows exploitation of that variation may be run for

verification, if the variations are not clearly testable by the.original cases or
- modification of them. The additional cases will be added to the test set and
will become a permanent part of the verification plan.

All results will be included in a test report revised as necessary.

Problems reporiing will be according to ETA procedure 40356.01, as required
by BCS Procedure 1-1011.09. for as nuclear regulated products. -

- Y - c T
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6.0 Test Schedule

This section discusses, to the extent possible, the validation test schedule to
be followed. At a minimum, the start date, any intermediate milestone dates,
and the end date, shall be given for the following milestones: :

1. System Validation Test Activity scheduling

2. Personnel s_cheduling .
3 Hardwar; ;cheduling
4 Test Procedure scheduling
5.  Test Analysis scheduling -
21-25 June | 28 June - 2 July 5-9 July
1. | #— ~
2. | » —
| = : —
4. | »— —



APPENDIX A R

.- TEST SET MATRIX |

THE MATRIX CROSS REFERENCES
TEST CASES TO TEST SETS



(1) Not Applicable:
(2) Not Feasible -
3) Simple Case
54 Verifiable with CE experiment
(5) Comparable to INEL runms.

ApJ!II'L A
Test Matrix

RELAPS/1

. ‘
.

>ﬁ5se " Hand
Standard Regressfon Verif. Calc.

o v S . Base j Hand
Test ID +  Test Title " A% standard Regression Verif: Calc.
QA-10 ' Simple Valve Area Test, 2Vq%é?;, L (1) Af‘(Z)
-1 . Super heated Vapor Pipe fflfea_L X (5) S
' with Subcooled Water (Low - :
| . (Pressure) | . L
-2 Two-Phase Pipe Filled with Same X (5) X T
' i Water - . : S
-3 Edward's Pipe, 9Vol, 10 vol .;‘ X‘(S)
- (Scrambled) . :
-4 ' superheated Vapor Pipe Filled X (5)
~ with Subcooled Water: (High
Pressure) |
-5 Liquid Over Vapor - Vertical Pipe , "X (5) X -
-6 © LOFT 19-1 Post Test Analysis - X
Initialization Deck B
7 CE Test 1411 (BCS Model) SRY ' X X
-9 . CE Steam Test 1411 SRV X X (8)
Notes: " - '

y(3)



- .APPENDIX B

CAPABILITY MATRIX

THIS MATRIX CROSS' REFERENCES - "7

‘MAJOR PROGRAM TO TEST CASES

1o



Code

RELAPS5/1

FORCE

Appendix B

Capability Matrix

Modeling Capability

Hydrodynamics
Heat Structures
Trips

Reactor Kinetics

> . Controls

Special Interest »
(Safety Relief Valves)

Calculation of Forces

Special Interest

(Safety Relief Valves)

Test 4ID's '

QA- l ,2,3"‘ ,5,6
" ‘
"

QA-7,9

QA-10
QA-7,9
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BOEING COMPUTER SERVICES COMPANY

A Dwiseon 0! Ine Boe.ns Comaany

November !, 1982 - Revision
G-7623-046R

To: B. Block ~
- ,F.Hanna
B. Mukheriji
- 8. Pruitt
C. Wolfe

Subject: . FORCE Version 2 Quality Assurance, Product Test Report, BCS QA
o Certification (QA Section 2.3) :

“Reference: .~ Memo G-7623-028, Test Plan for RELAP 5/ and FORCE, dated
o . June 28, 1962 (QA Section 2.172) | '

3

Test Procedure Execution Results (QA Section 2.3.2)

The test cases set forth in the referenced Test Plan were run on the BCS operating
system as planned. All files used to create and test this version have been stored
on tape (Attachment A). The test case runs, including input and output, are bound
in "FORCE Quality Assurance Standard Test Case Set and Hand Calculation Test"
and are a part of this certification. ’

Test Analysis (QA Section 2.3.3)

The results of the three test cases cited in the standard Test Case Set (Section'
2.1.2), QA-7, QA-9, ard QA-10 are presented as follows:

l. - The QA-7 (Combustion Engineering Test 1411 Safety Release Valve, BCS

.~ -Model) case was run to provide test output from customer initated problems
and to demonstrate ability to handle safety release valve tests. Cursory
examination of output indicates that the code handles this case successfully.

2. Case QA-9 (Combustion Engineering Steam Test 1411 Safety Release Valve)

 'results matched the Combustion’ engineering and EPRI results shown in the
attached plots, the valves being the same as the "BCS" curve. Attachment B
shows an earlier comparison done for verification and Attachment C
replicates these results for FORCE certification.

3. Case QA-10 is a simplified model of a pipe and it was run to provide a
manageable hand calculational case intended to reinforce that FORCE
performs its calculations properly. FORCE calculates forces in a hydraulic
pipe based on fluid and gas conditions. The calculations are made from
density, velocity, pressure, and time parameters and the geometry of the pipe
segments under consideration. A run of this case on the RELAP 5/ code was

. made and the output used. as input to FORCE. The .calculations and
. ,comparison’ with the run are shown in Attachment D ’

o



[5{ BOEING COMPUTER SERVICES COMPANV

4 Dwision ¢f 1no Boe.ng Comnany

The actual BCS computer'runsof cases QA-7' thfough QA-10, as abo;fe, showing
both input and output, are bound as part of the certification package.

Test Deficiencies (QA Section 2.3.4)

No deficiencies were found in the testing of FORCE.

Any deficiencies discovered in future will be given in the On-Line News/Error file
(see QA Section 3.8). ‘ - .

‘ D. P. Konichek -
AA'ttachrﬁen-ts:' . b : FL ~/,/ A 2
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. BOEING COMPUTER SERVICES COMPANY

A Drvesion of Tne Boeng Company

ATTACHMENT B

. VERIFICATION OF BCS FORCE FOR
SAFETY AND RELIEF VALVE DISCHARGE

(Standard Test Case QA-9) |

Reference 1:  "Application of RELAP5/MOD! for Calculation of Safety and
Relief Valve Discharge Piping Hydrodynamic Loads," March 1982,
Intermountain Technology, Inc. and Electric Power Research
Institute, R. K. House (ITI) and A. J. Wheeler (EPRI)

The BCS CRAY Version (2) of FORCE is benchmarked against the CE test 1411

(steam discharge). 'Figures 1 and 2 show the schematics and nodalization of the CE

Test Facility. The calculated forces are compared with the measured forces and

the computed forces reported by Intermountain Technologies, Inc. (ITI), and the

Electric Power Research Institute (EPRI) (Reference 1) in Figures 6, 7, and 8.

Since the same RELAPS5 input decks are used as in Reference 1, as input to
' FORCE, the calculated force values are the same.
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BOEING COMPUTER SERVICES COMPANY .

4 Dvwision 0! Tne Bneng Company

ATTACHMENT C

BCS FORCE CERTIFICATION TEST RESULTS
FOR SAFETY AND RELIEF VALVE DISCHARGE

(Standard Test Case QA-9) .

These figures are identified with their corresponding figures of Attachment B.
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E BOE WG COMPUTER SEAVICES w&uv
A&wdln&o-n; Comasny

ATTACHMENT D

BCS FORCE CERTIFICATION
~ HAND CALCULATIONS

(Standard Test Case QA-10) -

The calculations made are referenced in the FORCE Users Manual and Access

Guide, 10208-2032 and in the printout of the FORCE code bound with the test
cases.

_ Test Results reviewed by

Wm/ee

P. Konichek

. vonFuchs
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~Results from FORCE QA-10 Test Run
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Conclusions

There are no substantial differences between the hand calculatlons and the
computer run valves for this case. Although all options of FORCE were not
checked, this agreement demonstrates a satisfac’iy level of confidence that the
code performs as it should. - .
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~-* November I, 1982 - Revision -

G-7623-031R
To: “B. Block
F. Hanna
: . B. Mukheriji
- S. Pruitt _ :
C. Wolfe -
Subject: RELAP5/MOD 1 Quality Assurance, Product Test

Report, BCS QA Certification (QA Section 2.3)

Reference: = Merho G-7623-028, Test Plan for RELAP5/1 and
- FORCE, dated June 28, 1982 (QA Section 2.1.2)

4

Test Procedure Execution Results (QA Séction 2.3.2)

The test cases set forth in the referenced Test Plan were run on the BCS operating
system as planned. All files used to create and test this version have been stored
on tape (Attachment A). The test case runs, including input and output, are bound
in "RELAP5/1 QA Standard Test Set and Comparative INEL Ruris" are are a part of
this certification. " S oo e L

BN

oo
~'~‘I./'
1

" Test Analysis (QA Section 2.3.3)

_ The undersigned numerically compared five test case outputs from both INEL and
BCS versions. Those cases are cited in the Standard Case Set (Section 2.1.2), QA-1
through QA-5. Results were as follows: :

I. No Signiﬁ‘cant_ differences were found.

2." slight absolute numerical differences of the order of 10-% 1o 10-6 were due to
roundoff in the system.and output format. - . T .

'3, Large relative errors were observed onl); on extremely small absolute values
of the order of 10-10,

4. In one case, (QA-1, Superheated Vapor Pipe Filled with Subcooled Water -Low
Pressure), both absolute and relative errors occurred in the RIJ parameter.
This, however, correlates with the rapid change of void fraction of parameter
VOIDJG from 0 to 1. That is, this discrepancy is caused by attempting to
read an almost vertical step function. There is no practical problem with this
discrepancy. ‘ ‘

All discrepancies .are satisfactorily explainable and the versions produce
‘essentially identical results. . . '

The remaining three standard test cases, QA-6, OA-7; and QA-9, were not
compared to INEL runs, but produced other results, as follow:

! ‘
W
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1. . The QA-6 case (LOFT 19-1 Post Test Analysis Intialization Deck) would not
run on the current Version 2 because there js not sufficient storage space for
the mass of input. This constraint should be eliminated in Version 3.
Meanwhile, cases with large amount of inputs may not run, altheugh there is
no suspicion of calculational inability. '

- 2. Case QA-7 was run to provide test output from customer-initiated problems
and to demonstrate ability to handle safety release valve tests. Cursory
examination of output indicate that the code operates successfully on this
case.

3.  Case QA-9 results matched the Combustion Engineering and EPRI results
~ shown in the attached plots, the values being the same, as the "BCS" curve.
. -Attachment B shows an earlier comparison done for verification and -Attach-

- ment,C replicates these results for RELAP5/1 QA certification.

The actual BCS computer runs, showing both input and output, are.bou-nd as part of
the QA certification package. The INEL runs to which comparison was made are
also included. . o . . o

Test Deficiencies (QA‘Sectipn 2.3.4)

During testing of RELAP5, minor problems arose: ‘
1. Ten-character names had to be shortened to eight characters in the input
- decks due to the word size differences between the CRAY and CDC
equipment. This is a minor annoyance to most customers but once they make
the initial conversion to our system, it presents no problem to them since
they are arbitrary names and eight characters is descriptive enough for most
segments. : ' : :

2. " Plot input cards - these cards,_,w‘.a:lfghough they appear in the manual, _are

_currently ignored by RELAPS. ‘Cettain combinations of cards may cause the
program to abort. It is best to omit the cards from the input deck. An
alternate plotting capability is available (R51PLO).

3.  Large problems (QA #6 for example) will NOT run on Version 2. The memory
needs to be expanded in the FTB storage array. The dimension will be
increased in Version 3. A preliminary test was made using several large
problems (including QA #6) on Version 3 and all problems ran successfully.

These problems are notf entered in the Trouble Report, but are given in the on-line
News/Error file (see QA Section 3.8). ' :

1%3/704
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ATTACHMENT A.

The fo]]ow1ng is a list of files used for the: RELAPS anstallatwoﬁ

Files can be retrieved via the “D"

standard JCL commands.
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ATTACHMENT B

- VERIFICATION OF BCS RELAP5/1 FOR
-SAFETY AND RELIEF‘VALVE DISCHARGE

(S1andard Test Case QA-9)

Reference 1: "Application of RELAP5/MODI for Calculation of Safety and
Relief Valve Discharge Piping Hydrodynamic Loads," March 1982,
Intermoutain Technology, Inc. and Electric Power Research
Institute, R. K. House (ITI) and A. J. Wheeler (EPRI)

The BCS CRAY Version (2) of RELAP5/MOD! is benchmarked against the CE test
1411 (steam discharge). Figures | and 2 show the schematics and nodalization of
the CE Test Facility. The calculatéd pressures are compared with the measured
pressures and the computed pressures reported by Intermountain Technologies, Inc.
(ITD), and the Electric Power Research Institute (EPRI) (Reference 1) in Figures 3,
4, and 5. Since the same RELAPS5 input decks are used as in Reference 1, the
calculated pressure values are the same. o '
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ATTACHMENT C

:BCS. RELAP5/1 CERTIFICATION TEST RESULTS
FOR SAFETY AND RELIEF VALVE DISCHARGE

(Standard Test Case QA-9)

~.

These figures are identified with their corresponding figures of Attachment B.
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Septembér 20, 1982
G-1020-20-DAJ-071

. Lundguist

" T.7L. Bennett R, C
B. T. Block J. .T. Madden
- R. W. Blohm E. C. Maher
R. D. Broad J. F. Prestj
. E. J. Corrie . M. J. Synge
E.Jd. Ferri 0y - 30 L. .Tocher .
0. E. - Haines ~ - J.-C. Turley
C. R. Harvey R. von Tobe]
D. P. Konmichek .» FATRES o
cc " F. A Henna '
J. C. Jervert
SubjeZt:  Nationel Certﬁfication: Force Version 2.0

©7°u Referente: Memo 6-7610-190, Dated Séptember 14, 1082,

J. C. Jervert and F A. Hannz to C. R harve,
_ and D. Johnser, Subject: Cert1f1cauaor Force
v2 s

 As evﬁdenced"by'thé referenced memo, Force Version 2.G is

granted conditional certification as a2 Class B Nationsz)
Product that has also met the requirsments of the
Regulated Nuclear Industry.

Full Certification will be granted upon comp]e»1on cf an
audit of EECCL, Nuclibe Vencor, for deve]opment and
maintenance pract1ces :

Force Version 2.0 is 1nsto11ed on the EKS Ma1nstream oﬁd
VSP services.

DR/ svv -




N olox]

September 14, 1982
G-7610-190

To: Cv-45

7A-44

7A-21
6K-39
7A-20

~ 9A-02

T AR36 L
7A-21
7A-21
9C-02
7A-23

R. Vontoble 6K-39

Subject: Certification: Force V2

The FORCE program is certified to perform as described in attachment 1.

Technical Requirements for Class B, Regulated, described in document G-

40356.01, have been med as evidenced in attachment 2.

Conditional Certification, Class B and Categdry Regulated is granted.
Unconditional Certification will be granted upon completion of an audit of
EECCL, Nuclibe Vendor, for development and maintenance practice.

FORCE will be installed on the EKS Mainstream and VSP Services.

4l Ao T
. C. Jervert
.-~ ETA Quality Assurance

72

F.”A. Hanna _
- Engineering and Scientific
Services .

Ly w e

Attachments o )
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Attachment ]

i

MAINSTREAM EKS FORCE Reference Manual and Access Guxde, 10208-
2032, July 1982 . : , B _

Test Report, FORCE, G-7623-046, Augugt_27, 1982
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OA CERTIFICATION REPORT

o

. SOFTWARE END PRODUCT: Fﬂ/?(c / sesrons &
‘ NAME WBS #
QA CLAss: _F QA CATEGORY Rz '
A,B,C,or D ~ NORMAL or REGULATED
PRODUCED BY: 7%#1:/5(
' NAME .

5R1=r DESCRIPTIOI\ Qetions Abper et st cuﬁ./‘cazéw s mabestes
a.«a./meﬁ_/:earuw 4//a4¢'a.uc /'ccl-z‘-z/«:a éﬂ(

) REVIEW MATERIALS .

D"'\‘TIFICATION (TITLE, DOC #, REV. DATE).. :DESCRIPTION
ITEM FOR REVIEW:
QA RECORD BOOK

SUPPORTING DOCUMENTATION: A
. Zé/—"f.egmcf A a4 f‘lﬂeeess 6’«:.::5 K /oh.c’,ai—-,Zo_?z
| TEsT CoseEs /4/&7“5‘9o/c/) '
Lea A/ré‘BooK : (/‘/07‘4/»05 f TR0 E Feppgdr—
(.«.—’ertﬁ'/cﬂr/au rEnts, i
 REVIEW PARTICIPANTS:
REVIEW LEADER: S Sy seT (NAME)
NAME = DATE _ ACCEPT REJECT SIGNATURE
S .. (NOFURTHER REVIEW) (ATTACH 'REASONS)

!\

. B, %kwgz.// .
£ 4?,./.7{701:7‘9»)(«2?/
. Wewre
G von e S

STATEMENT OF CERTIFICATION:
THIS SOFTWARE END PRODUCT IS CERTIFIED TO CLASS <& AND CATEGORY
B£&  TECHNICAL QUALITY ASSURANCE .LEVELS ACCORDING TO

PROCEDURE 40356. oL. / :
.ETA QA INTERFACE: £ (l'~(/z/zm'*/ v/ ﬂ/Sd———— -
;  ENGINEERING AND SETENTIFIC SO PORT MA AGER : s / ' |
CONCURRENCE: % ,L v/ 5//5/4_/
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- TITLE WBS#  REVIEW # DATE
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ASSIGNED TO:  DUEBY: ' DESCRIPTION
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- January 27, 1984
G-IOZO-DAJ-OOQ

. Aikens F. A. Hanna

To: W. C
T. W. Cook - J. C. Jervert
N A. C.-Gilmore D. M. Schoenbrot
) G. E. Grant
cc: §€B. T. Block B. Mukherjui
J. W. Crosby G. L. Olson
E. J. Ferri S. Pruitt
C. R. Harvey J. W. Spencer

Subject: RELAP5, Vendor Version 3.00 and BCS
E Version 1.0.1--National Certification,
Class C and Category Regulated

Reference: Memo 6-7611-006, dated January 9, 1984,
J. C. Jervert and F. A. Hanna to D. A. Johnson,
Subject: Certification: RELAP5/MOD1, Vendor
Version 3.00 and BCS Version 1.0.1

RELAF5/MOD1 V3.00/1.9.1 is an intermediate version of V4.01/1.1.1 and
is being certified to satisfy a special request of a BCS customer.

As evidenced by the referenced memo, RELAP5/MOD1 has completed all
requirements of the certification process with no qualifications. As
such, this product is certified as a Class C Nationa) Product and has
also met the requirements of the Regulated Nuclear Industry. This
product will be offered on the Mainstream-VSP service. :

It is requested that the Functional Industry Manager provide the for-
mal Marketing announcement to the BCS Sales organization for approval
of J. W. Spencer. :

D. A. Johnson, Manager
Headquarters Quality Assurance
- 7C-36, 763-5122

DAJ:sw
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SEATTLE. WAS#!INGTON 98124
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January 9, 1984

6-7611-006
To: C. R. Harvey ' Cv-45
' D. A. Johnson 7C-36
cc: B. T. Block (Software Records) - 7A-36
J. W. Crosby : Cv-01
B. Mukherji 7A-36
S. J. Pruitt 7A-36

Subject: Certification: ~RELAP5/MODI, Vendor Version 3.00 and BCS
' ",gingqhumlg,\;hgpﬁ_ e T

- -

T R

The thermal-hydraulic response brogfam RELAP5/MOD1, vendor versibﬁ 3.00

and- BCS version 1.0.1, is certified to perform according to the documen-
tation listed in Attachment 1. Technical quality assurance requirements
for Class C and Category Regulated service offerings described in docu-
ment 40356.01 have been met as evidenced by Attachment 2.

RELAP5/MOD1 Vv3.00/1.0.1 is an intermediate version of V4.01/1.1.1 and is
being certified to satisfy a special request of a BCS customer.

Unconditional Certification, Class C and Category Regulated is granted.
RELAP5/MOD1 is installed on the Mainstream VSP service. o

Please issue the National Certification Letter.

Operations
and Qua¥ity Assurance:

Oum_zéw

- F. A. Hanna ‘
Engineering and Scientific
Services Manager N

. Attachments: Documentation List

-

e

Certification Summary Report

.

0213¢




N ' : PN

"’ Test Report:  RELAP5/MOD1 Vers

RELAP5/MOD1 3.00/1.0.1

Documentation List

FVRE |

User Manual:

RELAP5/MOD1 Code Manual
Volume 1: System Model and Numerical Methods 10208-2010-1
- _ Yolume 2: User Guide and Numerical Methods  10208-2010-2 .

__;Tgst,?lgh;fVRELAP_s/l.yg,oo' i;uggij;Lf,ogiég;;QAHgséy,4;;j984 TR

ion 3 Product Test Report, .

Dated January,Q;;1984
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. QA CERTIFICATION REPORT

SOFTWARE END'éR‘ODUCT;’; CRELACS SMo01 ~ Uersion 200 S J0.)
NAME | WBS #
QA CLASS: \?k /qu‘fCATEGORY Ke 5

AB,Cyor D NORMAL or REGUL
 PRODUCEDBY: __ S, Phu. 71
. NAME

’ BRIEF DESCRIPT{ON oA ,
Couvteaiis JAM 174-/39- -

T T U REVIEW MATERMLS

IDENTIFICAT]ON (TITLE DOC# ‘REV. DATE) DESCRIPTION

" ITEM FOR REVIEW:

QA RECORD BOOK (Z‘,é‘é ;fm%g % % a3/

, SUPPORTING DOCUMENTATION: 94 lewuu‘
Test Report OB Sy __ QA {Z.MWJ Bock (Sctios 2.3) Joted |ft
ej_-[— P(M _

REVIEW PARTICIPANTS:

CREVIEWLEADER: __ = | ; (NAME)

NAME DATE .- .- : - ,ACCEPT . =:. ' REJECT - "SIGNATURE - e
R (NO FURTHER REVIEW) (ATTACH REASONS) .
Q.MJEQQT\' s S

Rlosdir 95 L7
R fococatt \ffes [

STATEMENT OF CERTIFICATION:
THIS SOFTWARE END PRODUCT IS CERTIFIED TO CLASS £ AND CATEGORY
TECHNICAL QUALITY ASSURANCE LEVELS ACCORDING TO

PROCEDURE 40356.01. ' {

ENGINEERING AND @IF po%me
CONCURRENCE: > &, /, '

PAGE | OF 2




QA CERTIFICATION REPORT = "

SOFTWARE END PRODUCT: Rlz/.ﬂo?f /nopl

U,,,s,o,,?oo ecs 1O ]

NAME
WORK UNIT:

TITLE | . - WBS#

WBS #

REVIEW # DATE

- FUNCTIONAL MANAGER: _ 8, H,, /gi., fo

NAME

ACTION ITEMS:

W /\’

© ASSIGNEDTO: .." DUEBY: -~ . " *.: DESCRIPFTION "

N S S

\J..‘

’PAG.E 20F2



