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1. Option year 1 (task 2) was exercised by contract modification no. 1 and extended the period of performance
to October 30, 2005. In lieu of exercising option year 2 (task 3 & 4) as previously set forth, the Government is
hereby authorizing commencement of tasks 3 and 4 as modified in the attached revised Statement of Work.
The period of performance for the remaining work under this contract is extended until June 30, 2006. Task 5
is also added to the contract as set forth in the attached Statement of Work.

2. As a result of the above, the contract estimated costs is adjusted as shown below:

EST. COST FROM: By: TO:

Task 1 $260,589 0 $260,589
Task 2 $506,999(Mod 1) combined w/3&4
Task 3 & 4 $568,571 $-313,570 $762,000
Task 5 0 $+10,886 $10,886
Total $1,336,159 $-302,684 $1,033,475

3. $338,000 is hereby allotted to the contract. Section B.3 is replaced by the
following revised B.3:

B.3 CONSIDERATION AND OBLIGATION-COST REIMBURSEMENT (JUN 1988) ALTERNATE I (JUN
1988)

(a) The total estimated cost to the Government for full performance under this contract is $1,033,475.

(b) The amount presently obligated by the Government with respect to this contract is $783,589.

(c) It is estimated that the amount currently allotted will cover performance through Septe mber 15, 2005.

4. In addition, Section F.6 is replaced with the revised section below:

F.6 DURATION OF CONTRACT PERIOD (MAR 1987)

This contract shall commence on May 5, 2004 and will expire June 30, 2006.

5. Section F.7 is replaced with the revised section below:

F.7 DELIVERABLES AND DELIVERY SCHEDULE

Task 1

1. A test matrix for 10 steam cooling only tests shall be submitted within 6 months after contract award.
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2. Test procedures for steam cooling tests only shall be submitted to the NRC within 6 months after contract
award.

3. A quick look report for each valid steam cooling only shall be submitted within one month after each test.

4. An updated version of the facility description report for the steam cooling tests without droplet injection
including the data uncertainty and qualification shall be sumbmitted within 6 months of the completion of the
test series.

5. All of the qualified test data shall be provided in CDs in the NRC data bank format within one month after
the last valid test.

6. A Test Data and Analysis Report on the steam cooling without droplet injection tests shall be submitted
within one year after the completion of the test series.

Task 2

1. A test matrix for steam cooling with droplet injections and additional reflood tests shall be submitted by
July 1, 2005.

2. A test procedure for steam cooling with droplet injections and additional reflood tests shall be submitted by
July 1, 2005.

3. A quick look report for each valid steam cooling test with droplet injection shall be submitted within one
month after each test.

4. An updated version of the facility description report for the steam cooling tests including the data
uncertainty and qualification shall be sumbmitted by December 1, 2005.

5. All of the qualified test data shall be provided in CDs in the NRC data bank format within one month after
the last valid test.

6. A Test Data and Analysis Report on the steam cooling tests with and without droplet injection shall be
submitted by March 31, 2006.

Task 3

1. A test matrix for high temperature reflood tests shall be submitted by August 1, 2005.

2. A test procedure for high temperature reflood tests shall be submitted by August 1,2005.

3. A quick look report for each valid high temperature reflood test shall be submitted within one month after
each test.

4. An updated version of the facility description report for the high temperature reflood tests including the
data uncertainty and qualification shall be sumbmitted by December 1, 2005.

5. All of the qualified test data shall be provided in CDs in the NRC data bank format within one month after
the last valid test. 1

6. A Test Data and Analysis Report on the high temperature reflood tests shall be submitted by March 31,
2006.

Task 4

Page 3
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1. A Final Test Analysis Report which covers all the experiments and the associated analysis from the RBHT
program shall be submitted to the NRC by March 31, 2006. The emphasis shall be on the key findings of the
program which would support the NRC code development and assessment efforts. A draft of this report shall
be submitted to the NRC as a NUREG/CR report.

2. A final RBHT Test Facility Description Report shall be an integrated report which describes the facility
description for each of the different test series which were performed at the facility. The report shall support
the Final Test Data and Analysis Report for the RBHT Program and provide documentation for the facility in
one single report. A draft of this report shall be submitted to the NRC as a NUREG/CR report by March 31,
2006.
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STATEMENT OF WORK

Contract No. NRC-04-04-063
Contractor: Pennsylvania State University
Job Code No: Y6945
Contract Title: Rod Bundle Heat Transfer (RBHT) Test Program - Phase 3
Contract Performance Period: October 1, 2004 through June 30, 2006

Modified Work Scope Description:

The NRC has decided to combine Options Years 1 and 2 (Tasks 2, 3, and 4) into one final
performance period, but the work scope of Task 3 is greatly reduced. Specifically, only three
high temperature reflood tests should be conducted instead of the original 10 tests. Task 4 of
preparing a final data analysis report and a final facility description report is also correspondingly
reduced because a fewer number of reflood tests needs to be analyzed although the number of
steam cooling tests is not reduced significantly. In order to run 3 ref lood tests this fiscal year, the
number of steam cooling tests is reduced from 24 to 20. Therefore, the revised test scope to be
completed by the end of this fiscal year is as follows:

1. 20 steam cooling tests without droplet injection (This represents 10 more tests than the
original 10 tests specified for the base period.),

2. 20 steam cooling tests with droplet injection (This is Task 2. However, the number of
tests has been reduced from 24 to 20.), and

3. 3 high temperature reflood tests (This is Task 3. However, the number of tests has been
reduced from 10 to 3.).

The test data reduction and analyses shall be completed in early 2006, and a final data analysis
report shall be submitted as a NUREG/CR report by the end of June 2006.

In addition, Task 5 is added as follows:

Task 5 Support for Korea Institute of Nuclear Safety (KINS)

The NRC signed a cooperative agreement with Korea Institute of Nuclear Safety (KINS), entitled
"Implementing Agreement for the Reflood Heat Transfer Model Development between the United
States Nuclear Regulatory Commission and the Korea Institute of Nuclear Safety", to be effective
for three years starting from August 23, 2004. PSU shall support the NRC to fulfill this
agreement. In particular, PSU shall provide KINS with reports, test data, and test condition
summary sheets for all reflood tests conducted in 2002. The test numbers of which test data and
test conditionjsummary sheets to be sent to KINS are shown in the attached Table 1. The
reports to be sent to KINS should include the RBHT test plan and design, the test facility
description, and future reflood analysis reports. In addition, some technical consultations may
need to be provided.

1



Data Analysis and Reporting

Data analysis and reporting requirements remain the same as described in the current contract
document signed on May 5, 2004, except that the number of tests to be analyzed is reduced as
indicated above.

i



-

TABLE 1 REFLOOD TESTS CONDUCTED
IN THE ROD BUNDLE HEAT TRANSFER TEST FACILITY IN 2002

Run No. Pressure Flooding Peak Power Initial Temp. Inlet
psia Rate inch/sec KW/ft deg F Subcooling

deg F

753 14.7 1.5 0.278 1200 75

861 20 1 0.4 1400 75

937 20 1 0.4 1400 20

945 40 1 0.4 1400 20

973 40 1 0.4 1400 20

1088 40 1 0.4 1400 20

1096 20 1 0.4 1400 20

1103 20 1 0.4 1400 150

1108 20 1 0.4 1400 150

1132 20 6 0.7 1600 150

1143 20 6 0.7 1600 150

1155 20 6 0.7 1600 20

1160 40 6 0.7 1600 150

1170 40 6 0.7 1600 20

1178 40 6 0.7 1600 171

1183 40 6 0.7 1600 96

1196 40 6 0.7 1600 96

1202 40 6 0.7 1600 42

1223 40 6 0.7 1600 20

1228 20 6 0.7 1600 42

1248 40 10 0.7 1700 133

1252 40 6 0.7 1600 150

1280 20 6 0.7 1600 150

1285 40 6 0.7 1600 150



1291 60 6 0.7 1600 150

1295 60 6 0.7 1600 42

1300 40 3 0.7 1600 136

1310 20 0.58 0.4 1400 20

1319 40 0.59 0.4 1400 20

1340 20 1 0.4 1400 20

1346 40 1 0.4 1400 20

1351 40 1 0.4 1400 20

1356 20 1 0.4 1400 20

1361 20 1 0.4 1400 20

1378 40 1 0.4 1400 20

1383 40 1 0.4 1400 20

1389 40 1 0.4 1400 20

1402 40 1 0.4 1400 20

1407 40 3 0.7 1600 41
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