UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C. 20555

October 4, 1990

Docket No, 50-029

MEMORANDUM FOR: Richard wessman, Director
Project Directorate 1.3
Division of Reactor Projects - 1/11

FROM: Patrick M, Sears, Project Manager
Project Directorate 1-3
Division of Reactor Projects - 1/11

SUBJECT: SUMMARY OF MEETING WITH YANKEE ATOMIC ELECTRIC COMPANY
(YANKEE) CONCERNING YANKEE ROWE'S PLAN TO REDUCE UNCERTAINTIES
AFFECTING REACTOR VESSEL INTEGRITY

Yankee management met with NRR on September 18, 1990, and discussed their
preliminary plen for reduction of uncertainties concerning Yankee Rowe's
reactor vessel, That discussion also included schedules. It was emphasized
that requirements delineated in the Auguct 31, 1990, letter concerning the
Yankee Rowe Reactor Vessel would not be relaxed. Those requirements included
as a minfmum the following:

1. Develop instruction methods for the beltline welds and each beltline
plate from the clad to 1 inch from the c¢lad/stee) interface to
determine if the meta) contains flaws.

2. Perform tests on typical Yankee Rowe based metal (0.18-0.20% Cu) to

determine the effect of irradiation (f = 1-5E19 n/cm?), austentizing
temperature (1650°F-1800°F) and nickel composition (0.18-0.70 percent)
on embrittlement at S00°F and 550°F irradiation temperatures.

3. Determine composition of the weld metal in beltline, circumferential
and longitudinal welds by removing samples from the welds.

In addition, the licensee and staff discussed the installation of surveillance
capsules in accelerated irradiation positions. The capsules are to include
materials representing the beltline circumferential weld meta) and upper and
Tower plates,
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Meeting Summary -2 - October 4, 1990

Enclosure 1 is a Preliminary Plan for the Yankee Reactor Vesse)l passed out by
the licensee.

Enclosure 2 1s a 1ist of persont attending the meeting.

Original signed by:
Patrick M, Sears, Project Manager
Project Directorate 1-3
Division of Reactor Projects - 1/11
Enclosures: As stated
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Mr. George Papanic, Jr.

cc!

Dr, Andrew C, Kadak, President
and Chief Executive Officer

Yankee Atomic Electric Company

580 Main Street

Boiton, Massachusetts (1740-1398

Thomas Dignan, tsquire

Ropes and Gray

225 Franklin Street

Boston, Massachusetts 02110

Mr. T. K, Henderson

Acting Plant Superintendent
Yankee Atomic Electric Company
Star Route

Rowe, Massachusetts 01367

Pesident Inspector
Yankee Nuclear Power Station

U.S. Nuclear Regulatory Commission

Post Office Box 28

Monroe Bridge, Massachusetts 01350

Regional Administrator, Region I

U.S. Nuclear Regulatory Commission

475 Allendale Road

King of Prussia, Pennsylvania 19406

Robert M, Hallisey, Director
Radiation Control Program

Yankee Rowe

Mr. Jay K. Thayer
Vice President And Manager
of Operations
Yankee Atomic Electric Company
580 Main Street
Bolton, Massachusetts (01740.1308

Massachusetts Department of Public Health

150 Tremont Street, 7th Floor
Boston, Massachusetts 02111

Mr, George Sterzinger
Commissioner

Vermont Department of Public Service

120 State Street, 3rd Floor
Montpelier, Vermont 05602

Ms, Jane M., Grant

Senior Engineer - License Renewal
Yankee Atomic Electric Company
580 Main Street

Bolton, Massachusetts 01740-1298



Preliminary Plan for Yankee
Reactor Vessel

NRC Staff Presentation

September 18, 1990



Reactor Vessel Plan

Test Reactor Irradiation Program
Weld Metal Temperature Effect
Weld Samples

Inspection

Surveillance Program

Current Issues



Test Reactor Irradiation Program

Objective
e To determine the effects of grain structure,
temperature, and nickel on reference

temperature shifts through data search
and experiment.

Method

* Gain access to relevant Naval Test Reactor
low temperature A 302-B irradiation data.

e Obtain represertative A 302-B and A 302-B
modified plate.

e Heat treat and cool the plate to obtain
similar grain characteristics as Yankee
plate.

e Irradiate longitudinal specimens of plate.
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Test Reactor Irradiation Program

Results

e Show temperature effect by comparing
reference temperature shifts for the same
coarse grain material at S00F and 550F.

¢ Show nickel effect by comparing reference
temperature shifts for coarse grain A 302-B
and A 302-B modified (higher nickel) plate
with approximately the same copper and
other chemical content.

e Show grain structure effect by comparing
reference temperature shifts for the same
material with fine grain and coarse grain.



Irradiation Test Matrix for A 302-B Material

A302-8 Low Cu, Low Ni A302-B Low Cu, Mod. Ni
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Material

Fine grain, low Ni
Coarse grain, low Ni
Coarse grain, mod. Ni
Standard materail
Weld Metal

Material

Coarse grain, low Ni
Weld metal
Standard metal



Weld Metal Temperature Effect

Qbjective
e To determine the temperature effect on

weld metal reference temperature shifts
for 500F to 550F.

Method

e Assuming the copper and nickel content of
the nozzle course longitudinal weld samples
as representative of the beltline weld
chemistries, use existing B&W Owners Group
or BR3 data for predictions of reference
temperature.

o |[f temperature data is unavailable for
the longitudinal weld sample chemistries,
then we will perform test reactor irradiations
at 500F and 550F. Existing B&W Owners
Group weld material or newly fabricated weld
will be used for irradiations.



Results

¢« Show temperature effects by the use of
existing data or comparigson of test reactor
data at two temperatures.




Weld Metal Matrix
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Weld Samples

Qbijective

* Determine the beltline circumferential
weld chemistry content. Sampling will be
performed at the 1993 refueling outage,
which requires the disassembly of the
internals for the 10 year vessel inspection,
if the nozzle region longitudinal samples
match Yankee's prediction of low copper
(0.2 wt%) content. If not, then the sampling
will take place in the 1992 outage.

Method

* Develop similarity between nozzle region
longitudinal weld chemistry and the beltline
circumferential weld chemistry.

* Develop tooling to take samples of the inside
surface of the beltline circumferential weld.

e Demonstrate ability to take samples on a
mock-up.



Weld Samples

Results

e Confirm copper and nickel content of the
circumferential weld by analyzing the
samples.



Inspection

* Ingpect the beltline plates and weld from
the inside surface to a depth of one inch
to find a surface flaw as defined by ASME.

Method

* Develop methods for unioading all internals
and having the ability to inspect the beltline.

* Qualify Eddy Current technology to operate
in annular space and detect ASME flaws.

* Model clad and vessel configuration using
SAFT and conventional UT beams.

* Couple positioning and test equipment and
demonstrate feasibility on a mockup.




Inspection

Results

e By the end of Cycle 21, demonstrate ability
to detect surface flaws under cladding.

e Prior to 1993 outage, demonstrate the ability
to perform inspection of surface flaws in an
annular space on a mockup.




Surveillance Program

¢ Need to determine the objectives for
re-establishing a surveillance program
in the Yankee reactor.




Current Issues

60 day reply from startup of Cycle 21.
What is the level of detail required in
60 day report?

Need to identify an NRC technical contact.
NRC funding support.

Availability of test reactors. We have
contacted University of Mi., Mo., Va.,
Buffalo and Penn St.

Test reactor fluence which can be obtained
by end of Cycle 21.

Test reactor capacity for number of
specimens at 500F and 550F.

Availability of A 302-B and A 302-B Mod.
plate g:r.ilar to Yankee's.

Availability of Naval reactor irradiation data.




