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.o. . . ca (203) 666-6911g

March 16,1984

Docket No. 50-336
B11055

Director of Nuclear Reactor Regulation
Attn: Mr. James R. Miller

Operating Reactors Branch #3
U.S. Nuclear Regulatory Commission
Washington, D.C. 20535

Gentlepersons:

Millstone Nuclear Power Station, Unit No. 2
Request for AdditionalInformation

Irradiated Capsule Report
Pressure-Temperature Limit Curves

By letter dated January 4, 1984(1) Northeast Nuclear Energy Company (NNECO)
submitted proposed changes to the Millstone Unit No. 2 Technical Specifications
revising the Pressure-Temperature Limits and maximum Heat-Up rate for the
reactor coolant system as well as a revised reactor vessel material radiation
specimen withdrawal schedule.

These revisions were prepared to account for surveillance capsule W-97 analysis
results, increased irradiation to the reactor vessel as a result of the removal of
the thermal shield and changes to Appendices G and H of 10 CFR50.
Additionally, the Irradiated Capsule Report for capsule W-97 was provided for
Staff review.

Tne purpose of this letter is to docket information transmitted informally to the
NRC as a result of conversations held with the Staff Reviewer and Millstone
Unit No. 2 Project Manager on this subject. Accordingly, please find attached
NNECO's response to the Staff's concerns.

NNECO trusts you will find this information satisfactory. We remain available
should you wish to discuss this subject further.

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY

M7k
8403270081 840316 W. G. Counsil
PDR ADOCK 05000336 Senior Vice President
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(II . G. Counsil letter to 3. R. Miller dated January 4,1984.W
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Ouestion 1:

What 'is :the status of the Heavy Section Steel Technology (HSST) material
included in the Millstone Unit No. 2 surveillance program?

Response:
. .

' As reported in the " Program for Irradiation Surveillance of Millstone Point,
Unit 2 Reactor Vessel - Materials"(2) nc HSST specimens .were contained in
capsule W-97. However, twelve (12) such specimens are contained in capsule W-
104 which is scheduled for next withdrawal.

Question 2:

Figure V-24 of the Irradiated Capsule Report for W-97 illustrates 1/4T and 3/4T
irradiated weld properties. How are these curves related to the unirradiated
weld properties?

Response:

As shown in the Irradiated Capsule Report, Charpy Surveillance Specimens were
cut from the weld _ metal test material extending between 1/4T and 3/4T
inclusive. For.unirradiated specimens, small variations in copper content are

unlikely to introduce much scatter in imp /4T locatiore.
act properties. Thus, the unirradiated

weld properties apply for both 1/4T and 3

Question 3:

What is the RCS design pressure?

Response:

Table 4.3-1 of the FSAR lists the RCS design pressure as 2485 psig.

Question 4:

'What are the target capsule fluences? What is the capsule to vessel inner
' diameter lead factor?

Response:

Page 76 of the Irradiated Capsule Report for capsule W-97 lists the capsule to
vesseiinner diameter lead factor as 1.36.

(2)D.- C. Switzer letter. to G. Lear, dated December 14,1977.
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The target fluences are listed below:

Proposed Fluence
Capsule ' ~ Schedule (EFPY) (n/cm2, E 1MeV)

W-97 3.0 3(10)18
W-104 - 10.0 1.5(10)19
E-284 17.0 3.0(10)19
E-263 24.0 4.8(10)19
E-277 32.0 6.6(10)19
W-83
W-97 (flux monitor) 10.0* 1.l(10)19

, * Installed at 5 EFPY of exposure.

- Question 5:

Provide a descripticn of the transient thermal analysis.

- Response:

The thermal analysis for the heat-up ramp was analyzed using . ABAQUS, a
. general purpose finite element code and verified by finite difference hand
calculations. The model is a one- dimensional heat transfer model which
accounted for temperature dependent properties of clad and base metal. The
heat-up was modeled as a ramp Input at the fluid-clad interface for 40,50 and
1000F per hour assuming an infinite convective heat transfer coefficient.

The attached tables present' the output of the transient thermal analysis (
10/26) and the results of the evaluation of the 1/4T outer diameter (OD) page

-

flaw
-(page 11/26) which governs in this case. The procedure is as follows:

1. ' Based upon At (T base / clad . Too) calculate K T, KIT = Mt At, Mt = .35, figureI
G-2214-2, ASME III Appendix G.

Using T /4T calculate KIR, RTNDT 3/4T = 1230F for a fluence of .173(10)l9,2. 3
figure G-2214.1 ASME III, Appendix G.

3. Determine KIM-allowable, 2 KIM + K T = KIR, G-2215 Figure 1, ASME III,I
Appendix G.

4. Determine allowable pressure from6m, iterating for values of Mm based upon.

S/6y.
'

'

: Attached please find ' for your information a copy . of the ABAQUS input
parameters. .

. ._ , --.
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ptmr.tlon 6: -

Please provide the transition temperature at 1/4T and the inner diameter (ID).

Response:

RTNDT 1/4T ='1390F for' the projected fluence of .48(10)19 at 7 EFPY.

RTNDT = 1490F at ID for projected ID fluence of .815(10)19 at 7 EFPY.
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ABAGUS/EPGEN VERSION 4-4-54 DATE 12/02/83 TINE 903' PAGE 1

.

.

ABA9US/EPGEN

THIS PROGRAM MAS BEEN DEVELOPED BY

HISBITT,KARLSSON 8 SCRENSEN,INC.
35 SOUTH ANGELL STREET
PROVIDENCE, R.I.02906

THIS PROGRAM MAY ONLY BE USED ISOER IME TERMS OF
THE LICENSE AGREEMENT BETWEEN H. K. A S. AM EPRI.

FOR ASSISTANCE OR ANY OTHER INFORMATION CALL

401-861-0820
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ASA4US/EPGEN VERSION 4-4-54 DATE 12/02/83 TIME 903 PAGE 2
..
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| A8A4US INPUT ECH0

5 le 15 20 25 30 35 40 45 50 55 '60 65 70 75 80,

1 ___. __ _ _ _ ______ ____

* HEADING
HEAT TRANSFER IN THE MP2 VESSEL MALL

i *HOOEeNSET=ALL
j 1,-0.026,0. 0. C_J 4C) .

CARO 5 2.0.,0. 0.4

3,0.0898,0.e0..
4.0.1797,0. 0.
5.0.2695,0. 0.<

6,0.3594,0.,0. EdOT C- |IETAL
CARO 10 7.0.4492,0.,0. I

8,0.5390,0.,0. |4

9,0.6289.9.,0. (2

' 10.0.7187,0. 0. A
; * ELEMENT.ELSET* CLAD TTPE=DCID2

CARD 15 1,1,2

] * ELEMENT ELSET=VESS. TYPE =DC102
2.2.34

3.3.4
4.4.5

CARD 20 5.5.6
I 6.6.7
i 7.7.8

8.8.9
i 9,9.10
: CARO 25 # ATTRIBUTE

1.0
* MATERIAL,ELSET* CLAD
#CopeUCTIVITY

i 8.6.70.

{ CARO 30 8.7.100.
9.9.150. ,

| 9.3.200. (}( At>
9.6.250.
9.8,300. CO NQUC"J1 V 1 T'l

,

CARO 35 10.1.350.
10.4.400.,

10.6.450.'

1 10.9.500.
! 11.1.550. g

O, G U lb 0 6 f*T8 70
__ __________ __ _________________________________________ _,

! 5 10 15 20 25 30 35 40 45 50 55 60 <65 70 75 80

|
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5 10 15 to 25 30 35 40 45 50 55 60 65 70 75 80

0.117.100.
~ 8.119.150.

:''*:'::: clu> wcaCARD 45
0.125.300.

k{ O T0.127.350.
3.129.400.
0.130.450.

CARD 50 0.131.500.
0.132.550.
*0ENSITY
490.
* MATERIAL,ELSET=VESS

CARD 55 *COMMJCTIVITY
21.8.70.
22.0.100.
22.3.150.
22.4.t00. 8 P6E | 4E;[t-1

CARD 60 22.4.250.

hp Dug \/ Q.|22.4.300.
22.4.350.
22.3.400.
22.1.450.

CARD 65 22.0.500.
21.8.550.
* SPECIFIC NEAT
0.106.70.
0.108.100.

CARO 70 0.112.150. |
0.115.200. OME hah
0.117.250. fg EC({fC k i b'0.120.300.
O.123.350.

CARD 75 0.125.400.
0.127.450.
0.130.500.
0.133.550.
*0ENSITY

CARD 80 490."
# AMPLITLEE . NAME *WAMP . TIME : A .VA LUE z A

0 3 o.0. 70. 3.25.200. 5.25.300. 7.75.550. 8.0.550.
*INITIA1. CoteITIONS.TYPEzTEMPERATURE o/Qg bP p

/ /

ALL.70, s
CARD 85 * STEP.INC=500

* HEAT TRANSFER.TENTOLs.001
........ ....... . ..... ...... ..

5 10 15 20 25 30 35 40 45 50 55 60 > 65 70 75 80
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ABA4US/EPSEN VERSION 4-4-54' DATE 12/02/83 TIME '80 3 PAGE 4 e

s

5 le 15 20 25 30 35 40 45 50 55 60 65 70 75 80
.. ... ... .. .. . .._ . .... . .

.05.8.0
mRADIATE,0PsMOOeZEROs-460.
9.R2.200. 0.

CARO 90 890UDCARY, AMP RAMP
1.31.11:550.
# NODE FILE.HSET=ALL
2
* NODE PRINT.NSETzALL

CARO 95 2
*Em STEP
...... .. ... .__. _....... .... . .... ..... ...

5 10 15 to 25 30 35 40 45 50 55 60 65 70 75 80
. . . _ . __ . _.--._....... ...... .-- .. ..... .- -...
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