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The purpose of this modification 1s to raise the contract ceiling to

provide for additional within scope efforts as described in Encloswre 1
"Statement of Work for Madification to Contract No. NRC-04-88-072".

As a result of this action, the contractor's proposal of August 4, 1969 1s
hereby accepted and incorporated by reference. Now, therefore, the following

change 1s hereby mode:

1. Section B.2 CONSIDERATION AND ORUIGATION —— COST PLUS FIXED FEE (MAR 1987)
BASIC CINTRADT EFFORT, paragraph a. is revised and read as
fol lows:

"a. It 1% estimated that the total cost to the Govermment for full performance
of thie contract will be $2,447,660.00, of which the sum of $2,256,784.00
represents the estimated reimbursable costs, ancd of which $190,876.00
represents the Tived fee.”

811 other terms and conditions remain the same.




Enclosure 1
STATEMENT OF WORK
FOR
MODIFICATION TO CONTRACT
NRC-04-88-072

1. Provide detailed data from MEA experiments to Oak Ridge National Lab,
for incorporation into USNRC Embrittlement Data Base. The data shall
include instrumented Charpy data available for all tested specimens.
The data shall be provided in cne of the following forms in the order

of preference:

0 Floppy disk formatted in DOS, ASCII coding of data;
0 Floppy disk HP format, data coded in HP-Basic;

0 Nicolet disks;
0 Undistorted graphs or screen photographs with axis clearly

labelled.

Data to be provided includes the following:

a. The MEA-PSF series (two welds, two plates, and two forgings);
only instrumented Cv curves are still needed.

b. The MEA Dose Rate Effects series (two welds and two piates
Linde 80 weld code W8A 0.39 Cu, 0.67 Ni
Linde 0091 weld code W9A 0.38 Cu, 0.70 Ni
ASTM A302-B reference piate code 23F 0.21 Cu, low Ni
MEA A533-B reference plate 0.20 Cu, high Ni.




o .

The MEA Annealing and RE-irradiation series
(four welds, detailed reembrittlement path)

Linde 80 weld code W8A 0.39 Cu, 0.67 M1
Linde 0091 weld code WIA 0.41 Cu, 0.70 Ni
lLinde 80 weld code WW7 0.35 Cu, 0.10 Ni
Linde 124 weld code WWd 0.16 Cu, 0.65 NI

The MEA Copper-Nickel Interaction series (five plates)

(1) Sensitivities in Irradiated Condition
(2) Sensitivities in Irradiated-Anneal Condition

Plate 5C 0.16 Cu, 0.27 Ni, 0.0C2 P
Plate 5D 0.16 Cu, 0.68 Ni, 0.002 P
Plate 6A 0.28 Cu, 0.05 Ni, 0.002 P
Plate 6B 0.28 Cu, 0.27 Ni, 0,002 P
Plate 6C 0.28 Cu, 0.69 Ni, 0.002 P

The MEA Copper-Phosphorus Interaction series (five plates)

(1) Sensitivities in Irradiated Condition
(2) Sensitivities in Irradiated-Annealed Condition

Plate 678 0.002 Cu, 0.70 Ni, 0.015 P
Plate 67C 0.002 Cu, 0.70 Ni, 0.025 P
Plate 68A 0.30 Cu, 0.70 Ni, 0.003 P
Plate 688 0.30 Cu, 0.70 Ni, 0.016 P
Plate 68C 0.30 Cu, 0.70 Ni, 0.028 P,

f. The NRL Multicycle I1AR series (two we lds)

Linde B0 weld V86 0.35 Cu, 0.71 Ki, 0.015 F
Linde 1092 weld V84 0.35 Cu, 0.62 Ni, 0.013 P




o

g. Plate codes CAB and CBB of the NRL-EPR] series under research
project &86-2 (report EPRI NP-2782, 1982). These are commercial
fabrication plates: '

CAB 0.12 Cu, 0.46 Ni, 0.008 P
CBB 0,13 Cu, 0.55 Ni, 0.006 P

h. Weld code MY of the NRC-NRC series of comme. cial fabrication
materials (NUREG/CR-1053, 1980).

Plate 1 and Plate 2 of same series.

Background Reguirements

Existing documentation (publications, reports, etc.)
Materiels: 0 Fabrication outline, including heat treatment
0 Type of microstructure

0 Complete chemistry, including gases; if possible,
which fraction of copper is in solid solution.

Reactor, neutron fluence, neutron flux ( 1.0 MeV)

o

Irradiation:

0 Temperature

0 1f annealing, temperature dnd time at temperature

Mechanical Data: o Cv enerqgy, lateral expansion, and fracture appearance

versus temperature

0 At least two instrumented Cv curves in upper-shelf regime

for each cepsule and condition (unirradiated, irradiated,

annealed, etc.)

0 Tensile properties (yield, ultimate yield, etc.)



o IS

Miscellaneous: o If other observations exist such as hardness, TEM. FIM,
SANS, etc., references would be most useful.

0 Indicate if a given material has been used for other
experiments not mentioned on the list under Item 2
below.

Provide assistance to the Joint Coordinating Committee for Civilian
Nuclear Reactor Safety in the form of presentations on research work

performed at MEA and evaluation of presentationc by USSR. The meeting
is projected for Summer 1990; to be held in Russia.

Represent the NRC at the International Cyciic Crack Growth Rate Group
meeting and prepare a report on the proceedings. The meeting will be

held in Jeckel Island, Georgia, August 10 - 12, 1989.

Estimated Level of Effort

The estimated level of effort for performance of work described herein
is 3 staff months.

All work shall be performed within the current contract period of performance.



