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NRC-N4.28.0N92
Modification No, 2
Page 2 of 2

Thic modification is issued to provide the following within scope change, extend the
period of performance, revise the indirect rate, add $50,000,00 of incremental funding
to the contract, and to increase the ceiling by $200,005.00, Accordingly, the con-

tract is hereby modified as follows:

1. Paragraph a and ¢ of Section g.2, Consideration and Obligation, are revised to
read as follows: \

“a. It is estimated that the total cost to the Government for full
performance of this contract will be $1,045,648.00 of which the sum of
$950,590.00 represents the estimated reimbursable costs, and of which
$95,058.00 represents the fixed fee."

“"e. The amount presently obligated by the Government with respeci to
this contract is $650,000.00."

Revise subparagraph a of G.1, Indirect Rates to read as follows:

“a. Pending the establishment of final indirect rates which shall be
negotiated based on audit of actual costs, the Contractor shall be
reimbursed for allowable indirect costs as follows: .

CATEGORY PATE(%) COST BASE APPLICABLE WERIOD

O 11 W RS oct A T SO ' yos 4§ N
Overhead 78.78 direct labor 1/1/88 through.&,éﬁm PmC

£0.62 direct labor 78T through
1/115% /23 7/24[1

Revise Sectic. F.4, Duration of Contract Period, to read as foliows: Gy(/lNRC

tract shall commence on 1/1/88 and will expire on 12/31/91."

“This con

achment 4 and replace with the attached revised

Attachment 4 entitled, “Statement of Work - Revision 1", Work under this con--
tract shall be performed in accordance with the attached_revised Attachment 4 and
the contractor's technical proposal dated May R 1989, incorporated herein by

reference,

Section J is revised to delete Att

A1l other terms and conditions remain .the same,




Attactment 4 Revision 1

STATEMENT OF WORK FOR
. PR ASSISTANCE TO NARC-RES
FOR PERIOD JANUARY 1, 1988 THROUGH DECEMBER 31, 192]

Statement of Task and Objective

This task consists of assisting NRC-RES in planning and implementing
reactor safety research, with particular emphasis on the 20/3D
International Cooperative Program en Yhree-Dimensional Effects Ouring
Refill and Reflood {2D/30 Program), which is being undertaken &s 2 joint
effort by the German, Japanese, and United States Governments. The
objective of this task 1s to ensure that suitable engineering and
technical planning continue to be provided to NRC-RES research activities

in the following areas:
- Facilities
. Instrumentation 4
International Interaction and Cooperation ty
: Test Conditions
- Test Data Eveluation
computer Analyses of Tests and Nuclear Power Plants

2s such, this task supports the overall objective that NRC-RES resezrch
should satisfactorily support the regulatory function of the NKC.

Backcround

NRC perticipation in the 20/3D Program dates back to 1977, although a
forms1 agreement between the threc countries has existed uitly since
tpril, 1980. The main purpose of the 20/30 Program is to investigute the
therral-hydraulic behavior which occurs during the refill and reflood
stages of a large break loss-of-cgolant accident (LOCA) in a pressurized
water reactor (PWR). Particular emphasis in this program s given o the
two- and three-dimensional flows in the primery system and to the
steam/water flow patterns and flow behavior in large-scale test
facilities. These features were identified before the outset cf the
program as deing the most significant contributors to uncertzinty in
calceiating LOCA refill/reflood perfornance. As such, the 20/3D Program
includes, some of the largest scale LOCA thermal-hydraulic -est facilities
ever constructed. I

2t 1=% dAncention of the -’0/30 Pro;;ram, the cooperative 2anprozCs aming
shres countries was identified s the optimum way for the KRl (o obhizir
+he rz2ded datz in this area. The data from the progrem ave srared emong



the three countries, which avoids unnecessary duplication of effort.
There 1s no exchange of funds between the three countries; instead 2
"contributory" approech was developed where the three participants make
roughly equal technical contributions to the program and all share the
resultant data. The key contributions from the participants are:

- German -- Construction and Operatfon of Upper Plenum Test Facility
(UPTF)

- Japan -- Construction and Operation of Cylindrical Core Test
Facility (CCTF) and Slab Core Test Facility (SCTF)

- us -- Provision of Advanced Two-phase Flow Instruments to CCTF,
SCTF and UPTF, and provision of analysis services using
the Transient Reactor Analysis Code (TRAC)

The USNRC contribution to the 2D/3D Program has a total cost on the order
of $85 million. The Japanese contribution is of a similar order;
however, the German contribution is considerably higher, on the order of
$130 mi114ion. At this time, CCTF testing (two major series) and SCTF
testing (three major series) are both complete. UPTF testing is
underway. A1l USNRC instrumentation has been delivered and installed in
CCTF, SCTF and UPTF. TRAC analyses of many CCTF, SCTF tests and UPTF
have been performed, and further analyses of experiments are planned.

Since the inception of the 2D/3D Program in 1877, the contractor has
provided technical assistance to NRC-RES. A significant portion of this
assistance has been in the planning and design raquirements for the three
test facilities and the advanced instrumentation. As the facilities have
been constructed and moved into testing, a significant level of the
contractor’s effort has shifted into the areas of test planning, analysis
planning and review, and test facility/instrumentation problem review.
further, as major test series are completed, the contractor has been
extensively involved in data review and evaluation, and preparation of
the formal reports documenting and interpreting the test results.

Detailed Scope

During the period January 1, 1988 to Dacember 31, 1981, the MPR
assistance to NRC-RES will cover the following tasks:

1. Evaluate {nstruments installed in test facilities used in NRC-RES
programs and follow-up on problems encountered with the instruments
in these facilities. For example, the contractor coordinated the
technical response to several instrument problems recently
experienced in UPTF, and {s currently working on documenting the
lessons learned fron those problems in 2 formal report. The
estimated effort on this task {s six man-months.

-



Develop design and measurement requirements for experimental
facilities and for possible modifications or further uses of
experimental facilities. An example of this is CCTF, which has been
"mothballed" by Japan. The Japanese have sought out USNRC interest
in furtber applications of CCTF. A second example is UPTF, which
was modified during 1981-82 to accommodate small-break LOCA tests.
Additional work evaluating changes or additions to programs is
1ikely during the next thres years. The estimated effort on this

task is three man-months.

Prepare and follow-up specifications for development, design,
fabrication and installation of test instrumentation for
experimental facilitfes. In addition, evaluate the suftability of
existing instruments for new types of tests or evaluate
modifications to instruments if existing instruments are not
suitable. These instruments are mostly advanced two-phase flow
instruments and include gamme densitometers, turbine flowmeters,
drag disks, conductivity and sotical probes. The estimated effort
on this task is three man-mont: .

Review facility designs and design changes developed by other U.S.
and foreign participants and coordinate design changes to assure
that the desired program objectives are met. The estimated effort
on this task is three man-months. ¢

Help prepare minutes of the 20/3D Program Meetings and other NRC/RES
technical meetings, and investigate technical issues brought forth
in these meetings. These meetings ‘nclude two "20/3D Coordination
Meetings" each vear as well as three-to-five 20/3D technical
specialists meetings each year to discuss and resolve specific
program {ssues. The estimated effort on this task is

six man-months.

Visit both U.S. contractor sites and foreign test facility and
manufacturing sites to help resolve specific problem which develop
in facility or ccmponent design and manufacture. The estimated

effort on this task is six man-months.

Coordinate test planning, particularly for UPTF, including
definition of key test parameters, based on analytical studfes &nd
-results of previous tests. The estimated effort on this task is

20 man-months.

Review data from tests selected by NRC to evaluate specific reactor
safety technical 1ssues. A recent example is 2 special technical
evaluation of a Japanese "best-estimate condition” reflood test,
which showed some cifferent behavior than previous "iicensing
condition" reflood tests. The estimated effort on this task is

s1x. man-months.




10.

i1.

Prepare Research Information Reports for major tests and/or series
completed in the 20/3D Program. These reports are to describe the
researc: performed, interpret the results and summarize the major
petential applications of the results to the regulation of U.S.
nuclear power plants. The preparation of each one of these reports
is a major effort involving reviewing, summarizing, and interpreting
the applicable test datz. In the period January 1, 1388 through
December 31, 1891, one of thase rzports is to be prepared for the
SCTF-111 test series and several (3 or 4) are to be prepared
covering the different types of tests performed in UPTF. The
estimated effort on this task is 44 man-months.

Review key inputs and assumptions in computer code analyses of PWRs
and of tests. This task is needed to assure 2 careful planning of
computer code analyses befors expensive calculations are undertaken.
The estimated effort on this task is three man-months.

Coordinzte the preparation of a (/3D Program Summary Report. The
intent of this report is to organize all of the facilities, tests
and analyses with the 2D/30 Program and to summarize the major
findings and conclusions from the 20/3D Program with regard to key
reactor safety issues. The coordination of this report by MPR
involves: (2) preparing approximetely 1/3 of the sections of the
report and resolving comments on these sections generated by other
20/3D Program participants; (b) reviewing sections of the report
prepared by others (princtpally LANL, FRG and JAERI), documenting
our comments, and discussing these comments during the resolution
phase; (c) incorporating and editing all of the report sections into
a2 single report suitable for publication by NRC-RES. The estimated

effort on this task is 16 man-months.

Reporting Requirements

3.

Monthly Progress Report

A monthly progress report shall bz submitted each month within two
weeks after the end of the preceding month. One copy of the
progress report shall be attached to the invoice submitted to the

Contracting Officer.

‘Letter Reports

a. Upon completion of each task, a letter report shall be

sub itted except for those tasks covered under Item 3 below.
Th:s report shall include the objective of the task, method of
{nvestigation, discussion of the results, and the conclusion.
One (1) copy of this report shall be delivered to the Prosect
0fficer and one (1) copy to the Contracting Officer within two

. weeks after the ceapletion of each task. Other copfes snall be
distributed as directed by the Project Officer.




ate to the performance of each task, meetings will
C-RES personnel to report rrogreS( on the work
1ing nerf("ne' The mectings will he held at NRC Hzadquarters
on an as required basis. The time and date for each meeting
shall be mutually agre ipon between the contractor and

the NRC.
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individual traveling is counted as a separate “trip", it is
estimated that there will be a total of about 10 of these trips |
during the period January 1, 1988 - December 31, 1951.



