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Quality Assurance 
Test Plan 

for 
RELAP5 for Mod 'I and FORCE 

1.0 Introduction 

1.1 Background 

RELAP5i1 -and FORCE are to be tested for certification to BCS B-class and nuclear regulated status, per authority from Memo G-7623-029, June 27, 1982, 
and according to ETA Quality Assurance Procedures 40356.01 and 40356.40.  

'RELAP5/1 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 RELAP5/1 and 
FORCE to BCS quality assurance standards at a demonstrated performance 
level.  

1.3 Test Obectives 

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 I 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, RELAP5 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
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2.0 Test Requirements 

Test procedures 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 lests. 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.  

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

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

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

4. 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. 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 511Iinput; the 2 CE cases, both
of which are safety valve release problems.  

2. A single selected host regression test will exercise and check system 
changes.  

3. 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.  

4. 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 expected wil be established as follows: 

RELAP 5/1 

o Five of the standard test case outputs will be numerically compared 
with runs of the same cases made by JNEL, 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.  

o 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.
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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 prest..-..cial capability or extra features, at least 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 reporting will be according to ETA procedure 40356.01, as required 
by BCS Procedure 1-1011.09. for as nuclear regulated products.



W 6.0 Test Schedule 

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

1. System Validation Test Activity scheduling 

2. Personnel scheduling 

3. Hardware scheduling 

4. Test Procedure scheduling 

5. Test Analysislscheduling 

21-25 June 28 June - 2 July 5-9 July 

.2. 

3.  

4.  

,- ,
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TEST SET MATRIX 

THE MATRIX CROSS REFERENCES 

TEST CASES TO TEST SETS



App' A 
Test Matrix

RELAP5/1

Test Title 

Simple Valve Area Test, 2Vol 

Super heated Vapor Pipe filled.  
with Subcooled Water (Low 
(Pressure) 

Two-Phase Pipe Filled with Same 
Water-,

Standard Regression

Base Hand 
Verif. Calc.  

(1) , (2)

Standard Regression

x. (5)

x (5) X

-3 Edward's Pipe, 9Vol, 10 vol 
(Scrambled) 

-4 Superheated Vapor Pioe Filled 
with Subcooled Water,(High 
Pressure) 

-5 Liquid Over Vapor - Vertical.Pipe 

-6 LOFT 19-1 Post Test Analysis 
Initialization Deck 

-7 CE Test 1411 (BCS Model) SV 

-9 CE Steam Test 1411 SRV 

Notes: 
(1) Not Applicable-.  
(2) Not Feasible 
3 Simple Case 
4 Verifiable with CE experiment 

.(5) Comparable to INEL runs.

Test ID 

QA-1O 

-1

Base 
Verif. Hand 

Calc.  

X(3)

x (5) 

X (5)

x (5)

'X (4)
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CAPABILITY MATRIX 

THIS : MATRIX'CROSS REFERENCES 

MAJOR PROGRAM TO TEST CASES



Appendix B 

Capability Matrix 

Modeling Capability

RELAP5/1 Hydrodynamics 

Heat Structures 

Trips

Reactor Kinetics 

Controls 

Special Interest 
(Safety Relief Valves)

Calculation of Forces 

Special Interest 
(Safety Relief Valves)

QA-12,3,4t5,6 

I' 

'I 

'S 

QA-7,9

Code Test ID's

FORCE
.1 QA-10 

QA-7,9
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BOEING CO"MPTER SERVICES COMPANY 

A J)-.01e~ ~ C'n 

November 1, 1982 - Revision 
G-7623-046R 

To: B. Block' 
F. Hanna 
B. Mukherji 
S. Pruitt 
C. Wolfe 

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

Reference:: Memo G-7623-028, Test Plan for RELAP 5/1 and FORCE, dated 
3une 28, 1962 (QA Section 2.1.2) 

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, and QA-I0 are presented as follows: 

I. 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 5/1 code was 
made and the output used as input to FORCE. The calculations and 
comparison with the run are shown in Attachment D



The actual BCS computer runs of cases QA-7 through QA-10, as above, 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 

Attachments: i;
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The follow.;ino is a list of files used for the FORCE installation an,' testin;.  
Files can be retrieved via the "D' comand in NUCLIB interactive, or by 
standard JCL com.ands.. 

FORCE INPLIT

Revision

FUC': 1 CPB 
FOF: C'F..

F'F: OF C!F

Lenoth Tape- UN.

-A. .. 2 5L .  

E.. 1.C.

C~-.  

- '.sL.

FFU:11TI
F'F:U TT 
PF:L T T 
F'F:L7 TT

FORCE OUTPUT

File.  

FOF:OC 7 
FCF'ci:'Fic 

FOiF:CC'FsE:

Revis-ion

"CIE : 
I -.- .

'. *".'- "

4. -.

L enoth 

2a-

:-:.  
* q:.

TaPe U.N

C.-. 

L~. .~I~.

FFVU TT 
F'FU It' 

FF:LI' TT FP.U TT

FORCE PLOT FILES

Fil e 

FC;F:tC, i 
FC'F:IC!CI.  F 0F:110 02 
F C F:Ii C1 
F Ce F:u DC7 
FOF:iCC:  
FOiF:iC': 
F C iF: IC1 I

Revision 

6:,C,-IE. .

1.- .- 7 CI 2 

e23 3-e. 62 

13. 42 
1E.. aC. 49.  
1$. C,. ia.  
13,:. 1. S ', 

13.42 .Ca2 
16.E 3. 15.

FORCE SOURCE

File 

FOF:OLD 
FF:UF'D 
FCF:LF'F'

Revision 

E:2..' .-, ( C:.  
.:2 .CI,.. 11.

Length Tape UN 

t.. .E.;3: FF'UITT 
-" 5.5:.E: FF:LUTT 
* 5,35.-.: F'F:ULI TT

09. 92 .

File

Leno th 

-a

: c-5 

.- . ,

Tape 
C"* ..  

5385 E: 

5E. . .  

534 :5, 

534 ::'

UN 
PF':U ITT 
FF:L I T 

F'F:UL T T 
F'F:U I TT F'F:U"L T T 

PF'U I IT 
FF:UI I T

E*.°2 *- " ° t --,.. ..U ., -?..



&MEING COMPUTER SERVICES COMP&MVr 

A D'..sOn of Trw &e, CO"'L-ny 

ATTACHMENT B 

VERIFICATION OF BCS FORCE FOR 

SAFETY AND RELIEF VALVE. DISCHARGE 

(Standard Test Case QA-9) 

Reference 1: "Application of RELAP5/MODI 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. 3. Wheeler (EPRI) 

The BCS CRAY Version (2) of FORCE is benchmarked against the CE test 1411 
(steam discharge). 'Figures I 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 RELAP5 input decks are used as in Reference 1, as input to 
FORCE, the calculated force values are the same.
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BOEING COMPJTER SERVICES COmBPANy 

A 8,.n '
7

c ~n Co"mp,', 

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.

9., V
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DOE *WG COmPirtKa sERvICES COMPNY 

A 80' hB..g Cw'v."

ATTACHMENT D 

BCS FORCE CERTIFICATION 
HAND CALCULATIONS 

(Standard Test Case QA-JO)

The calculations made are referenced 
Guide, 10208-2032 and in the printout 
cases.

in the FORCE Users Manual and Access 
of the FORCE code bound with the test

Test Results reviewed by 

P. Ko'nichek
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Results from- FORCE QA-lO Test Run 
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4 SOC SW5 COUPLJTA SERVCES comftmv 

Conclusions 

There are no substantial differences between the hand calculations and the computer run valves for this case. Although all options of FORCE were not checked, this agreement demonstrates a satisfa,- .,:i-y level of confidence that the 
code performs as it should.



B OENG CW. IS ERVICS COIAPANY 

" November 1, 1982 - Revision 
G-7623-031R 

To: B. Block 
F. Hanna 
B. Mukherji 
S. Pruitt 
C. Wolfe 

Subject: RELAPS/MOD I 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) 

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 "RELAP5/1 QA Standard Test Set and Comparative INEL Runs" are are a part of 
this certification.  

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-I 
through QA-5. Results were as follows: 

1. No significant differences were found.  

2. Slightabsolute numerical differences-of the order of 10- 4 t -o were due to 
roundoff in the sstem.-and output format' 

3. Large relative errors were observed only 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 
VOID3G 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.  

5. All discrepancies ..are satisfactorily explainable and the versions produce 

essentially identical results..  

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



IOM4G COMPUTERS E S Ny 

A .. Z. n e oe.n Co 7w - 1 ' 

1. The QA-6 case (LOFT 19-1 Post Test Analysis Intialization Deck) would not run on the current Version 2 because there is 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, alth.vNuh 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
mentC replicates these results for.RELAP5/1 QA certification.  

The actual BCS computer runs, show ing both input and output, are bound as part of the QA certification package. The INEL runs to which comparison was made are 
also included.  

Test Deficiencies (QA Section 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, 'although they appear in the manual, are 
currently ignored by RELAP 5. 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 not entered in the Trouble Report, but are given in the on-line 
News/Error file (see QA Section 3.8).  

D. P. Konichek 

Attachments:



ATTACHMENT A

The following is a list of files used for the RELAP5 installation and testing.  Files can be retrieved via the "DD" command in NUCLIB interactive, or by 
standard. JCL commands..  

RELAP5 INPUT
File 

F : IC'FC 

F5, IC!i-: 

F:, I Ct:-.44 
F5: :5- r 

F:5.1 TO OR0::: 

P E: I TOQR: F 511 QF1

Revision 

lo.-.3 0 1 " 

E 42 00E. , 5 

8:2-, C"624 • fE.E'.7 

e': - .o -- : SR .::

RELAP5 OUTPUT

W . File 

F5 I CFIE.  
.... :5-1 C,.nR50 

FP510C,!A 

P I C'CR:.: 
F51 I C'CR I 
F:51 OC'Or 

F:5 c O,:F:E: 
F*51 0I .9 
R.5: 00A0

Revision

8: .e-,'E...,.. .  

:2 .'I..-'24.  

0 E:. 24.

C4. 27. 410.  

C1:-1.: .4 2. &*-*5.  
0El,. 43.54.  

%. 2. 5 4 
17. 22. CE.  
17.5:.. 12.  
0:8. *39. 07.  
CIS . 2"C9 523:.  
08. 4 1 . 5.  

12.03, 59* 
I 1.43.4:E:.  
L -- . :-(*,

Lenth Tape 

1. .74

C. 7 .. E,:-.- -. ,.:.

10,=,1 624.:: 

1C ,. 69-'E:: 

4 .:5 ? 

,_, , 1 .; I.2,-:-:

RELAP5 PLOT FILES

File 

P5I I'C'F 

r:51 ,':-5 

PI:':I'C'A' 
R .Cf 

F-5 . IK

Revision

'.CI .. -4.  
82,"eo'..2F;

CIE.. S C:. 07.  

('.4 .- '=; 
(. :. 43. 20.  

0 (I0 4. 47.  
UI-5c. It.  

442. O0 16 E 
11. ' ' 3.' 31.  
13. 23.42.  

. 15.C17.  
12. 15. 4 .

Length Tape UN 
" 692-'.3: FFL!. T,T 

X::': 69'2 :-: FFI. TT • :12 ':-";':'" 'FL!'_ TT 
...- g~ 3 :F'F,' ITT 

4SE' 9E FF LU: TT 
4::071 69E'2: F2F'T 
7'7.05 E.927C..:: F'F'i.CTT 4 5 . -9 . PF'TT 

4,E.C 1 5 4.::. F'F1.1 TT 
7'F C 5 1, 5:406: FP, LI

Length 

19

Tape 

5 ...  

t. I--3 

- , .-,. .-1.-

UN 
F'F{TTTT F'F*U i" TT 

FPI T 

PL'U T T 

FFU 2 T F'F'L!!, I TT 
FF' T T F'F:LU TT 
F'FLU:TT

UN 
F'F:L!I TI 'F:LIN TT 
F'F'J TT 
F'l T T 
PFU 1 TT 

PF:U: TI 
F'F:t. TT 
F'F'L',' T "T 

F'F'Ui TT 

F'FI:. TT 
F'F' 11 TT FF11 ITT

C: 

I.  

I-.  
i



RELAP5 SOURCE

File 

F'! 1 OLZI 
P51 LIP I; 
P51UFLFI

Revision

~:&i~6/1 1.

Length
09., ". 0.  I .i .  
08.15 1".

File 

EH1111LIT 
EN'L.F ."'u

ENVIRONMENTAL SOURCE 

Revision 

.. . . .. .~ *. ._ i.'

STEAM TABLES

File 

STEFLID 
STE I HF5P

Revision 
*":",0 / :-.

10. 49.32,.
Length Tape 

56 .9254

GRAPHICS SOURCE 

Revision 
82/ 0 ,i.292 . 5 c 

:-: /-"-'E., 2-"4. 11.2 :6 46.  
82/06,/24. 11.251-1.

Length Tape UN 

*' 692.-',6:- F:.ITT 1 _' 7 F:Ui TT 

: t34::5: PPLITT C:

All tapes are 9-track, 6250-BPI, Internal. Format

Tape 
69E2754

UN 

F'RU i TT 
PF'LI TT

Lenath 

- ,-

Tape 

E, 2, 754

UN 
PF:U ITT 

PRIITTT

UN 
PP~t U T T 
FUI TT

File

C F-II LI 
CF:ALIPT G PH U P PT
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ATTACHMENT B 

* VERIFICATION OF BCS RELAP5/1 FOR 
,SAFETY AND RELIEFVALVE DISCHARGE

(Standard Test CaseQA-9)

Reference 1: "Application of RELAP5/MODI for talculation 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. 3. Wheeler (EPRI)

The BCS CRAY Version (2) of RELAP5/MODI is benchmarked against the CE test 
1411 (steam discharge). Figures I and 2 show the schematics and nodalization of 
the CE Test Facility. The calculated pressures are compared with the measured 
pressures and the computed pressures reported by Intermountain Technologies, Inc.  
(ITI), and the Electric Power Research Institute (EPRI) (Reference 1) in Figures 3, 
4, and 5. Since the same RELAP5 input decks are used as in Reference 1, the 
calculated pressure values are the same.
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3. CE S'M TEST NO-1,41 
RELAPS MODI CYCLE14
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P, ,j. CE STEAM TEST NOt 411 
.RELAPS MODI CYCLE14
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BOEIWd COUP UTER SERVICES COMPANY 

ATTACHMENT C 

BCS RELAPS/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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CE STEAII TEST MO.14'11 
RELAPS PIO)I CYCLE14
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Figure 3 (Semilog)
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&.-

• 1 .2 ..3 
TIME(SEC)

Figure 4

CE STEAM TEST NO.1411 
RELAPL MODI CYCLE14

* ...

200.
p 
R 
E 
S 
U 

R

150.

100.
-0 

L

50.

0 

/ 
"2 

'4 
/ 
8 

2 

I 

<1 

":.3 

.2 

E 

T 
A 

J 
H 
V

4.

0.0

E



* ~7..............
CE STEAMif TETr, NO. 14 11 
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Figure 4 (Semilog)
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CE STEAM TEST NO.1411 
RELAP5 MODI CYCLE14 
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September 20, 1982 
G-1020-20-DAJ-071

To: T.'L. Bennett 
B. T. Block 
R. W. Blohm 
R. D. Broad 

-E. 3. Corrie 
E. Ferri 
". E.Haines 
C. R. Harvey 
D. P. K nichek * . .....  

cc: F. A Hanna 
J. C. Jervert 

Subje:-t: National Certification:

SRefe.e-te:

C. Lundquist 
T.. Madden 
C. Maher 
F. Presti 
J. Synge 
L. Tocher 
-C. Turley 
von Tobel

Force Version 2.0

Mem' G-7610-190, Dated Septemer 24,: !92, 
J. C. Jervert and F. A. Hanna to C. R. Harvey 
and D. Johnson. Subject: Certification: Force 
V2

As evidenced by-th'e referenced memo, Force Version 2.0 is 
granted conditional certification as a Class B National 
Product that has also mst the requirements of the 
Regulated Nuclear Industry.  

Full Certification will be granted upon completion of an 
audit of EECCL, Nuclibe Vendor, for development and 
maintenance practices.  

Force Version 2.0 is installed on the EKS Mainstream and 
VSP services.  

A. ohnson 

DAJ/svv %



80C INC; COMP UTE R SERVIC.ES COMP=ANY 

September 14, 1982 
G-7610-190 

To: C. R. Harvey CV-45 
D. 3ohnson 7A-44 

cc: : .. ..R. W. Blohm 7A-21 
R. D. Broad 6K-39 

E. 3. Corrie 7A-20 
D. P. Konichek 9A-02 
-R. C. Lundqui st -- 36, , 
S3.- F., Presti '7A-21 
M. 3. Synge' 7A-21 
3. L. Tocher 9C-02 
3. C. Turley 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 G40356.01, have been med as evidenced in attachment 2.  

Conditional Certification, Class B and Category 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.  

3- C. Jervqrt 
ETA Quality Assurance 

F. A. Hana 
Engineering and Scientific 
Services 

Attachments



Attachment I

1. MAINSTREAM-EKS, 
2032, '3uly 1982

FORCE, Reference Manual and Access Guide, 10208-

2. Test Report, FORCE, G-7623-046, August 27, 1982

- -~ :4 f



OA CERTIFICATION REPORT

SOFTWARE END PRODUCT: -.  

NAME WBS / 
QA CLASS: Y QA CATEGORY 

AB,C,or D NORMAL or REGULATED 
PRODUCEFB Y: _ ,___, ________________ 

NAME 
BRIEF DESCRIPTION ,,c 4 t r ' a"cb'j,.  

REVIEW MATERIALS: 
. DENTIFICATION (TITLE, DOC #, REV. DATE). DESCRIPTION 

ITEM FOR REVIEW: 

QA RECORD BOOK

SUPPORTING DOCUMENTATION: 

4rC. 7-,o .0A

REVIEW PARTICIPANTS: 
REVIEW LEADER: ,. -. e-" (NAME) 

NAME DATE ACCEPT REJECT SIGNATURE 
(NO FURTHER REVIEW) (ATTACH REASONS) 

C". ,/- 4/f __9

STATEMENT OF CERTIFICATION: 
THIS SOFTWARE END PRODUCT IS CERTIFIED TO CLASS ./ AND CATEGORY 

V:66 TECHNICAL QUALITY ASSURANCE .- LEVELS ACCORDING TO SPROCEDURE 40356.01.  
ETA QA INTERFACE: 

ENGINEERING ANDs EqTIFIC.S0' PORT N17AAGER •e 
CONC UR R N__ 

PAGE I OF 2

I

q lq(S _

/7/92-



OA CERTIFICATION REPORT

SOFT\WARE -END PRODUCT: NAME ,B"'' #-e..-, A 2 
NAME WBS .#

WORK UNIT: 

TITLE V'BS# REVIEW # DATE 
FUi'CTIONAL ,MANAGER: C. .  

NAME 

ACTION ITEMS.'

ASSIGNED TO: 

I

DUE BY: DESCRIPTION

PAGE 2 OF 2



January 27, 1984 
G-1020-DAJ-0Og 

To: W. C. Aikens F. A. Hanna 
T. W. Cook .J. C. Jervert 
A. C..Gilmore D. M. Schoenbrot 
G. E. Grant 

cc: lB. T.- Block B. Mukherjui 
J. W. Crosby G. L. Olson 
E. J. Ferri S. Pruitt 
C. R. Harvey J. W. Spencer 

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

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

RELAP5/MOD1 V3.00/1.0.1 is an intermediate version of V4.01/1.1.1 and is being certified to satisfy a special request of a BCS customer.  

As evidenced by the referenced memo, RELAP5/MODI has completed all requirements of the certification process with no qualifications. As such, this product is certified as a Class C National 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 formal 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



PO 9OX 24346 
SEATTLE. WASHINGTON 98124 

A D-v. 714 &m v C"w"' 

January 9, 1984 
G-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-O 
B. Mukherji 7A-36 
S. J. Pruitt 7A-36 

" - Subject: Certification:' RELAP ODI Vendor Version 3.00 and BCS 
Version 1.01 

The thermal-hydraulic response program RELAP5/MODI, vendor version, 3.00 
and BCS version 1.0.1, is certifiedto performaccording to the documentation 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/MDI V3.00/1.0.1 is an intermediate version of V4.01/l.l.l and is being certified to satisfy a special request of a BCS customer.  

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

Please issue the National Certification Letter.  

HS Proj Operations 

and Qua ty Assurance 

F. A. Hanna 
Engineering and Scientific 
Services Manager 

Attachments: Documentation List 
Certification Summary Report

0213c



RELAP5/MODI 3.00/1.0.1 

Documentation List

User Manual:

RELAP5/MODI Code Manual 
Volume 1: System Model and Numerical Methods 10208-2010-1 Volume 2: User Guide and Numerical Methods 10208-2010-2

-Test Plan:.' RELAP 5/1 V3.00

Test Report: RELAP5/MOD1 Version 3 
Dated January 4, 1-984

Dated,, .January i4, 984 

Product Test Report,

0213c



*

-A CERTIFICATION REPORT 

SOFTWARE END PRODUCT: L;'f oiio0 Qerr4,.i 7,00 ; E" IO./ 
NAME WBS # 

QA CLASS: A CATEGORY 

A,B,C,or D NORMAL or REGUL:.4 : 2;.  

PRODUCED BY: St ! 

BRIEF DESCRIPTION, NM -, 

C, ,s ,,_ .- -

REVIEW MATERIALS: 
IDENTIFICATION (TITLE, DOC #, REV. DATE) 

ITEM FOR REVIEW: 

QA RECORD BOOK :.,,, _ *-

DESCRIPTION

- -- r -r f~ i~

SSUPPORTING DOCUMENTATION: 

44 2, A

REVIE )V PARTICIPANTS:

REVIEW LEADER: ___(NAME)

NAME DATE -ACCEPT_--. _- REJECT SIGNATURE 
- '(NOFURTHER REVIEW), (ATTACH REASONS) 

STATEMENT OF CERTIFICATION: 

THIS SOFTWARE END PRODUCT IS CERTIFIED TO CLASS AND CATEGORY 
TECHNICAL QUALITY ASSURANCE LEVELS ACCORDING TO 

PROCEDURE 40356.01.  
ETA QA INTERFACE: 

ENGINEERING AND IE IF PORT AGE 
CONCURRENCE:

v,. ' W

J? g ; l



QA CERTIFICATION REPORT

SOFTWARE END PRODUCT: ILA(5/'op/ ZOO IV_ /s .,/ 
NAME WBS #

WORK UNIT: 

TITLE 

FUNCTIONAL MANAGER:

WBS# 

NAME

REVIEW # DATE

ASSIGNED TO:. DUE.BY:

ACTION ITEMS: 

... -- .i DESCR !? ;.IPTION," " ' - "'

PAGE 2 OF 2


