L ——————— - e
raul ! o

STARDARD FORM 26, JULY 1966 AWARD/CONTRACT ' ‘ !

Ginthal SEFVICES ADMINISTRATION

FED PROC. REG (41CTFR) i1-16 10} ot ® { |
T"qvmadt:‘-, Inst Ident ) NO 2' EFFECTIVE Dal 3. REQUISITION/ PURCHASE REQUEST/PROJECT NO. % CERTWIED FOR NATIONAL DEFENSE UNDER BOSA
& \9 RE. 2 AND/OR DMS REG 1. ;
Lg_)_ “F\Y 0 RATING
N 17 peuvery

NRC-03-79-150 (TAS
CODE & ADMINISTERED BY CODE |
e d  (Uf other than block ) e —-——ﬂjm 08 PESTE
NATION

3 ISSUED BY

U.S. Nuclear Regulatory Commission
Division of Contracts , _ JL_J i

Washington, DC 20555
CONTRACTOR FACILITY CODE o DISCOUNT TOR PROMPT PATMENT B el
s Muw "ADDRESS i L,__.__—,__J L‘—‘—"‘ ’
. Nuclear Associates International
":4";'::‘:3., A Division of Control Data Corporation
g 6003 Executive BOU]evard *—-"*"‘—‘—v"*———-‘—-.-""*;.—'—;—;”".ir
i Rockville, Maryland 20852 ¥ T e i #+ MOeh ———
| —  lseearticleXIVof BOA
12 PAYMENT WILL BE MADE BY cooz'[_’ i

11. SHIP TO/MARK FOR CODE‘ ”_—_——]"_

U.S. Nuclear Reguiatory Commission
Division of Systems Safety
ATTN: Dr. Zolton R. nosztoczy

JumngJLm&SL_ EL SO R e AR it
13 Teis PROCUREMENT waS [ ] aoveRmseD, [ ] NEGOTIATED, PURSUANT TO: L3 RS- 8 £
[} o usc 252 @10 e
(14 ACCOUNTING e ARORRATION BAB TN e o | emm———
B-6805 20-19 -03-03-2 31X0200.209 Obligate: $28,739.00
s N ™ —teee T T T
ITEm NO | SU"llfsﬁlinlS O o _t)_xJ_A_fl'Y{ij_.__>t§L‘ ... emce | AMOUNT = |

| This Cost-Plus-Fixed-Fee Contract is issued
pursuant to the terms and conditions of Basic
Ordering Agreement Number NRC-03-78-129-02
for core thermal-hydraulic analysis for light
water reactors.

Task 4: Verification of Exxon Technique for ‘ |

Stability Calculations
- e A T oy s “Tota® Cost-Plus<F s N [ 1L
A .C.?ﬂf"_cf_”ic_QEL@*,"’EE_LO:‘,'_?“ TE BLOCK 22 OR 26 AS APPLICABLE =
26 D AWARD ( Contractor 15 nol nqwul 1o vigm thes document. ) Your ofer

22 [}] conmmacion's neGOTATED AGREEMENT (Comiractor is required 1o vign

this document and rersrn _,...3_ copres Ho iwing office.) Controctor agrees
te furan® ond deliver el nams or perform all the services et forth or otherwise
igennfied obove ond on ony contiauation sheehs for the conviderghion stgted herem obove, i hereby accopred ov to

The nghts ond obligations of the parties Yo this contiact sholl be subject to ond gov This oword consummates the controct w
the Government s solicitoton ond your ofter, ond

wned by the foliowing documents (o) this award/ contract, () the solictotion, o any,
end (c] sweh proviven, represenighionsy, certificorions, ond specifications, os ore further contractvel document is necenory
(Alla(bnunn crve listed beremn.) 79061 eowo

enoched o wncorporoted by relerence herein

33 NAME OF f om.uéﬁ{-'—r_}f«’ 3 ¥ e el
' ¢/§A/ A .
(CFmpe—  ———

L . N i A v e
[Sgrotre of person authora vgn)

- e ————— ., mcluding -
additions or changes are sot forth in 14

sted above ond on Ony contAvaTen e
umenn (o}

on Solicitation Number o=
edditions or changes mads by you which
the tems 1
hich consisns of the following dox
(b) ™ oword /contrect e

e PO [Ty ety | oAn oD AN Somm,
“prAD AL B w01 8718 | 0. 9. Nedlc MAY 01 jor3
B e AN T e

-




" TABLE OF CONTENTS

This Contract Consists UT:

1. Cover Page

r Table of Contents

k ¥ Schedule
Article I §COPE OF NORK
Article 11 ~ REPORTS
Article 111 PERIOD OF PERFORMANCE
Article IV CONSIDERATION
Article V CONTRACTING OFFICER'S AUTHORIZED REPRESENTATIVE

i article VI KEY PERSONNEL

Article VII GENERAL PROVISIONS AND MODIFICATIONS

2228 072



————“_ﬁﬁ

|

SCHEDULE

Article 1 - SCCPE OF WORK

Task 4 - Verification of Exxon Technique for Stability Calculations

Purpose
Exxon Nuclear Corporation is developing a method for predicting instabili-

ties in a BWR core. This method uses a version of the subchannel code

COBRA coupled with a neutronics code to calculate the nuclear feedback.

The purpose of this task is to audit COBRA's capability to accurately

predict the thermal-hydraulic aspect of the core instability ca'culation.

No attempt will be made to couple the COBRA code with a neutronics code.

Work Scope
The paper by E. Quandt, "Analysis and Measurements of Flow Oscillations,"

Chem. Eng. Prog. Symp. Sec., 57, 32, 111, 1961 (copy enclosed), provides

experimental data for parallel channel flow oscillations. In these tests,

flow oscillations were observed over a pressure range of 600 < PS 1600

psia and over an exit quality range of 23 < X < 73%.

This task consists of using COBRA-IV to model the test geometry and test

conditions for each of the tests described in the Quandt paper. These

are transient tests and the flow and/or heat flux for the calculations

should be varied as in the tests. The principal calculatic,.al components

to be compared with the test data are:

1. Conditions at onset of instability,
2. Frequency of oscillations,

3. Prediction of DNB if DNB occurred in the test.
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The use of COBRA-IV for these calculations, as opposed to other versions
of COBRA, is requested because the execution time for COBRA-IV is shorter

than for earlier version of COBRA when transients are calculated.

Article 11 - REPORTS

The contractor shall submit a final report prepared in accordance with
NRC Manual Chapter 3202. The report shall contain the detailed descrip-
tion of the results of the task work performed and of the models and

assumptions used in the analysis. The report shall be submitted to:

M. Wayne dodges, DSS (3 copies)
Z. R. Rosztoczy, DSS (1 copy)
D. J. Dougherty, Contracting Officer (1 copy)

Aruvicle 111 - PERIOD OF PERFORMANCE

The period of performance shall be from the effective date of the contract

through August 31, 1979.

Article IV - CONSIDERATION AND OBLIGATION OF FUNDS

A. Obligation of Funds, Estimated Cost, Fixed Fee

1) Total funds currently available for payment and allotted to
this contract is $28,739.00.
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PRESENTATIVE

article V - CONTRACTING OFFICER'S AUTHORIZED RE

The following authorize& representative will represent the Government for

the purpose of this contract:

Dr. Zoltan R. Rosztoczy

The authorized representative is responsible for: (1) monitoring the
contractor's technical progesss, including the surveillance and assessment
of performance and recommending to the Contracting of ficer changes in
requirements; (2) interpreting the ctatement of work; (3) performing
technical evaluation as required; (4) performing technical inspections

and acceptances required by this contracit; and (5) assisting the Contractor
in the resolution of technical problems encountered during performance.
Within the purview of this authority, the representative is authorized to
approve payment vouchers for supp]ies/services required under the contract.
The Contracting Officer is responsible for directing or negotiating any
changes in terms, conditions, or amounts cited in the contract.

tative to the Contrector to

h the description of work

For guidance from the authurized represen
new assignment of work °

_be valid, it mst: (1) be consistent wit

set forth in this contract; (2) not constitute
ditions, or specifications

_ or change to the exprpsged terms, con
incorporated into this contract; (3) not constitute a basis for an
extension to the period of performance or contract delivery schedule;
(4) not constitute a basis for any iicrease in the contract ceiling

amount.
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criteria cited above, the Contractor shall

I1f the COAR and the Contractor are not
the Contractor shall notify

If the Contractor receives guidance from the COAR w
feels is not valid under the
jmmediately notify the COAR.

able to resolve the question within 5 days,
the Contracting Officer.

gt

Article VI - KEY PERSONNEL

&’

In accordance with Clause No. 41 of Appendix A, the following individuals

are designated as key personnel under this contract:

Richard Kern Anthony Hsia

Article VII - GENERAL PROVISIONS AND MODIFICATIONS

The following General Provisions attached to Basic Ordering Agreement No.

NRC-03-78-129-02 and referenced below form a part of this contract:
Appendix A, General Provisions for Lost Type Contracts With Concerns Other

“Inan taucationai Institutions (2/15/78).
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