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s UNITED STATES

FNedl 3 NUCLEAR REGULATORY COMMISSION
:% 2 WASHINGTON, D. C. 20555
"‘0 L Pt Mla 7 w
Faant

Docket No. 50-354

APPLICANT: Public Service Electric & Gas Company (PSE&G)
FACILITY: Hope Creek Generating Station
SUBJECT: SUMMARY OF MATERIALS ENGINEERING BRANCH

(MATERIALS APPLICATIONS SECTION) DRAFT SER
OPEN ITEM MEETING

On July 17, 1984, a meeting was held in the Bethesda, Maryland offices of the
NRC to discuss [raft SER Open Items identified by the Materials Engineering
Branch in Draft SER Sections 5.3.1.2, 5.3.1.3 and 5.3.4. A list of attendees
is included as Enclosure 1 to this meeting summary.

The open items discussed and their status are indicated in Enclosure 2. In
addition to providing responses as identified in Enclosure 2, PSE&G will
submit for staff review additional information on the vessel "discontinuity
limits" identified in FSAR Figure 5,3-1. PSE&G will formally respond to the
items discussed at the meeting by July 31, 1984,

Loed MO G e
David H. Wagner, Project Manager

Licensing Branch No. 2
Division of Licensing

Enclosures: As stated

cc: See next page
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Hope Creek

Mr. R. L. Mitt]l, General Manager
Nuclear Assurance & Regulation

Public Service Electric & Gas Company
80 Park Plaza T22A

Newark, Mew Jersey 07101

cc:

Troy B. Conner, Jr. Esquire
Conner & Wetterhahn

1747 Pennsylvania Aveneu N.W.
Washington, D.C. 20006

Richard Fryling, Jr., Esquire
Associate General Solicitor
Public Service Electric & Gas Co.
80 Park Plaza T5E

Newark, New Jersey 07101

Mr. P.R.H. Landrieu

Project Manager - Hope Creek
Public Service Electric & Gas Co.
80 Park Plaza T17A

Newark, New Jersey 07101

Richard F. Engel

Deputy Attorney General

Division of Law

Environmental Protection Section

Richard J. Hughes Justice Complex CN-112

Trenton, New Jersey 08625
Mr. David A. Caccia

Box 70, A.R.D, #2

Sewell, New Jersey 08080

Mr. R. P, Douglas
Manager-Licensing & Analysis
Public Service Electric & Gas Co.
80 Park Plaza T22A

Newark, New Jersey 07101

Mr. B. 6. Markowitz, Project Manager
Bechtel Power Corporation

50 Beale Street

P. 0. Box 3965

San Francisco, California 94119

susan C. Remis
Division of Public Interest Advocacy
New Jersey State Department of

the Public Advocate

Richard J. Hughes Justice Complex
CN-850 .

Trenton, New Jersey 08625

Office of Legal Counsel

Department of Natural Resources
and Environmental Control

89 Kings Highway

P.0. Box 1401

Dover, Delaware 19903

Mr. K. W, Burrowes, Project Engineer
Bechtel Power Corporation

50 Beale Street

P. 0. Box 3965

San Francisco, California 94119

Mr. W. H. Bateman

Resident Inspector

U.S.N.R.C.

P. 0. Box 241

Hancocks Bridge, New Jersey 08038

Mr. J. M. Ashley

Senior Licensing Engineer

c¢/o PSE&G Company

Bethesda Office Center, Suite 550
4520 East-West Highway

Bethesda, Maryland 20814

Office of the Director

DNREC - Division of Environmental Control
89 Kings Highway

P. 0. Box 1401

Dover, Delaware 19903

Mr. R. S. Salvesen

General Manager-Hope Creek Operation |
Public Service Electric & Gas Co. -
P.0. Box A

Hancocks Bridge, New Jersey 08038

Mr. B, A, Preston

Principal Engineer

Public Service Electric & Gas Co.
80 Park Plaza T22A

Newark, New Jersey 07101

Mr. A.E. Giardino

Manager - Quality Assurance E&C
Public Service Electric & Gas Co.
P.0. Box A

Hancocks Bridge, New Jersey 08038



State House Annex

ATTN: Deputy Attorney General
State of New Jersey

36 West State Street

Trenton, New Jersey 08625

Ms. Mary Henderson, Clerk
Lower Alloways Creek Township
Salem County, New Jersey 08079

Hope Creek

Commissioner

Department of Public Utilities
State of New Jersey

101 Commerce Street

Newark, New Jersey 07102

U.S. Environmental Protection Agency
ATTN: EIS Coordinator

Region II

26 Federal Place

New York, New York 10007



MEETING TITLE:
(Mat'1s Applications Section)
APPLICANT: PSE&G
FACILITY: Hope Creek Generating Station
DATE: July 17, 1984
NAME
Dave Wagner

William Gailey
Bruce Preston

Steve Carter

Joseph E. Rogozenski
Dean B. James

James M, Ashley
Barry J. Elliot

Enclosure 1

Material Engineering Branch DSER Open Item Meeting

AFFILIATION

NRC
PSE&G
PSE&G
6.E.
PSE&G
G.E.
PSE&G
NRC




" HOPE CREEK Oven Items (PSE&G number \\'X )

ENCLOSURE 2
DSER Section _ S.%3 .\.2_ [5.3.1

To demonstrate that the GE Procedure Y 1006A006 is applicable to Hitachi
fabricated vessel, provide:

a. GE Procedure Y 1006A006

b. Test results and analysis of Hitachi fabricated materials and its
supplier which shows the GE Procedure will conservatively predict the
RTNDT for the Hitachi forgings, plates, and welds.

The plate/forge materials which forms the data base for the analysis, must be
melted, cross-rolled or forged and heat treated to an equivalent condition as
the Hitachi plate/forge material.

The weld materials, which form the data base for the analysis must be fabricated
using equivalent wire flux and heat treatment as the Hitachi weld materials.

-

STATUS

The applicant provided a oroposed response at the meeting (attached).
The response is under staff review pending formal submittal of the
response by July 31, 1984,



HOPE CREEK FSAR

DRAFT
QUESTION 251.2

To demonstrate that the GE Procedure Y 1006A006 is applicable to
Hitachi fabricated vessel, provide: o

a. GE Procedure Y 1006A006

b. Test results and znalysis of Hitachi fabricated materials and
its supplier which shows the GE Procedure will conservatively
predict the “TNDT for the Hitachi forgings, plates, and welds.

The plate/forge materials which forms the data base for the analy-
s, must be melted, cross-rolled or forged and heat treated to an._
equivalent conditfon as the Hitachi plate/forge material.

The weld material, which form the data base for the analysis must be
fabricated using equivalent wire flux and heat treatment as the
Hitachi weld materials.

RESPONSE

The applicability of General Electric Procedure Y 1006A006, revision 1
(attached) to the Hitachi-fabricated Hope Creek Unit 1 reactor pressure
vessel (RPV) is demonstrated by Tables 251.2-1 and 251.2-2.° These tables
compare the chemistries, heat treatments, and mechanical properties of

the materials that form the data base for the application of Y1006A006
with the properties of tie HCGS RPV materials. Table 251.2-1 provides

data for plate materials, and Table 251.2-2 provides data for forgings.

The comparisons indicate that for both plates and forgings there are no
significant differences in these properties between the Y1006A006 materials
and the HCU5 RPY materials.

Further evidence of the compatibility of the HCGS RPV material {s pre-
sented in Tables 251.2-3 and 251.2-4, which compare Charpy V-notch test
results. As shown in Table 251.2-3, the plates fabricated by Japan
Steel/Hitachi have toughness properties equivalent to the Y1006A006 '
data-base materials, althougn they were evaluated at test temperatures
10°F lower. Similarly, s shown in Table 251.2-4, the Japan Steel/Hitachi
forgings demons?rate a ~10°F notch toughness comparable to results for
the Y1006A006 forgings, which were tested at +50°F.

Evidence of the equivalence of the Y1006A006 and Mitachi weld materials
fs given in Table 251.2-5, which compares their respective chemistries,
tensile properties, ana thermal treatments. Except for the Ni content,
these materials are very similar, although the Hitachi weld metals are
generally lower in phosphorus and sulfur content.

Table 251.2-6 compares the Charpy V-notch impact-test results for Y1006A006
and Hitach! weld materials. The Hitachi materials correspond well with

the notch toughness values for the Y1006A006 materials and, in fact, are
generally superior. The submerged-arc weld materials used for

ORAFT

DBJ: rf: rm/G05161*~1
5/16/84



HOPE CREEK FSAR

DRAFT

fabrication of the HCGS RPV are not presented in this response because
their toughness properties are suitable to meet the requirements of
Appendix G of 10 CFR 50 for establishing reference tupontuns. and it
was not necessary to apply procedure Y1006A006.

QRAFT

DBJ: rf/G05161*-2
5/16/84
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DRAFT

Table 351.2-3

Comparison of Botch Toughmess Information for Japas Steel and YIOOGA006 Plate Material

Grade Tuickness
bl T

A3)) 4.3
7-1.5
8-8.5
8.5-9
11.3-12
b 11.5-12

SA53), Gr.®, Cl1.1 6.2-6.8

Source

fgifge

i~

apan Stesl

1/AT Charpy Y-Sotch Tess Resulls

Orientation lo.‘

Transverse

L ™ I IR

See- Below?

Test Tempersture
°n

« %

+ &0

Average Average
Absorbed Energy Laternal Expansio

—lfs=1b) (mile)

80 LYY

56 A3

60 40

33 A2

LY 3%

X 40

e 3

50 3

)] 7

64 50

54 40

52 Al

1 mo = Wumber of plates tested

7 gach row of dats represents a hest of material weed in the beltline region of the Hope Creek Duit 1 WPV,

DRAFT



Grade Thickaness

AS08 Class 2 8.3
9-9.5
15-20
20-23

ASHE SAS08, Clase 2 6.7

ASHE SAS08, Clase 2 6.7

Source

Vest.
Vest.
ce
Ladish

Japan Steel/
Kateuta Vorks,
Ritachi Led.,

Japan Steel/
Katsutas Works,
Hitachi Ltd.

(\

Table & 251.2-4 DRAFT

Comparison of Rotch Toughuess Informatioa for Japem Steel and YI006A006 Porglage

L/AT Charpy V-Notch Teeg Resultsy

Average Average
Orientation ".! Test Temperature Absorbed Cnergy Laternal ll.oul‘u
°r) —tfe-1b) (mile)
Tang. 1 + sl 60
Tang. 1 9% b
Long. B %% b )]
R.R, 4 A "
Long. See Below? - 10 % s
Long. - 10 7 62

! No. = Number of forginges tested

? gach row of date represents a heat of material veed in the fabrication of the low pressurs

DRAFT

core injection mozzles for Bope Creek Dait 1 RPY



L
sanoy Qy
A0LTT-TI11

sanoy 0f 20]
o0t 3 40011

1 aol.h
1"*N

9
Lt

L

*iu
0L
'
&'

e
6
Ly
i

iy

F Ll 4
~ampry

e
L3

9°v

$o8
006
L3 L
&

e
19 [ ]
0°1é
e

L 06

otob.

L
0°EL

98

0°e
138
W
0Ll
v
oo
L 14
'L

sl

3!7

60°0

¥0°0
60°0
100
Yo
e
to'o
60°0
0o

0’0

-

o'
oo
00
to'o
0%
00
10°0
10°0

1070

I

"wa
"o

o

1$°0
€9
%o
0%°0
950
ve'o
€0
5o

L3 MY

800°0
Ti0'0

oo

1T0°0
f10°0
€10°0
st0°0
tio'o
Yoo
vio'9
{10°0

10°0

L}

110°9
110’0

910°0

0z0°0
s10°9
LA NN
810°0
tio‘o
L10°0
yio*o
€100

1

Livyg

vo
ov'o

Yo

$t'0
"o
1®€o
"o
iK'
1£°0
LY
%o

"o

b1

i
220 |
1140 ¢
90°1

L 108 !
1100 !
(T4 |
69°1

0
%o

o
60
001
001
$6°0

w1
%01

0

W

00
80°0

o

w0
0
%00
0o

f0'0
80°0
Yo
900

1913030k PIaA 23V 19194 POPISTNS TYIUITH PUY $00VS00(A JO suos}ivdmo)
S5-31Q919

-

14v40

(% ) vy 3d=y (i

Loz10-v0<
foTio-61s

sozio-ols
IROVLIN

IVLTRET B /RSYULO
AVLTAYCYO/T680Y9
avizveieo/risenzey
IVLTRITIV/LLAVILGY

AVLTEY0SH/TLCOBTOY
avicevivr/eiece
AVLTECTSN/RY0TC0

AVITROCYR/TLRZATOY

UVITESIYR/TVICATOY
(ESVE YAIVG 9009001

RLaVELL |



Source

Y1006A006

Beat/Flux

0ILOAB/B525827AF

02RA86/J4048_"""

L83978/J414527AD

40180371/8504327A%

A02P3162/8426B27AR

A92LA871/AA21827A

A22x8511/G313A27AD

640892/J424027A%

ADIP2871/8430827A%

O7RA38/8403827AC

Proc 198

o
DRAFT

Table 8251.2-6
Comparison of VR Test Resultr for YI006A006 snd Witachi ¥eld Materials

Tes : Temp

[
* &0
+130

- E
28 8o

* L :.
n8eo 85¢ 28¢

Absorbed Energy Lateral Expension Shear
[(GAD) (mils) (%)
61, 75, 1 44, 58, S0, 60, &0
104, 108 1o PO 4 80, 8
122, 123, 126 %, 13, % 100, 100, 100
52, 84, 68 39,45, & 0, 0, 0
M, 8 63, 68 60, 60
121, 124, 129 91, 9%, 9 100, 100, 100
s1, 52, ®» 37, 40, 63 35, %, &
120, 123 72, 73 80, 8¢
128, 140 78, 81 %0, %
80, 85, 02 $3, 62, 60 35, %0, ¥
9, 97 71, 76 o, 75
111, 107, 109 87,85, 17 0, %, 80
60, 354, 68 M, 37, N 40, 3, 3
®, » 57, o8 60, &0
119, 122, 124 93, %0, &8 100, 100, 100
I, 51, B 36, 38, &0 30, A0, A3
133, 137 84, 80 %0, &
63, 74, 177 &, 48, 76 40, 50, 60
107, 108 74, 80 80, 70
53, 62, 62 38, A4, 48 35, 0, 0
6, 7% 42, %5 j0, &0
118, 122, 130 87, 89, %2 100, 100, 100
27, %0, 3% 15, 42, &6 M, 43, &
75, 716, 107 60, 62, 74 60, 30, %
%0, 100 71, 76 70, 80
39, 61, 70 1, 33, 58 N, %, 6
99, 101 7,7 80, 73
106, 110 8, 87 80, 80




DRAFT
.24

Table 8, (continued)
Compi>...) of CVR Test Results for YI006A006 and Witachi Weld Materisle

Source Seat/Flux Process Test Temp Absorbed Energy Laterel Expansion Shear
°r) (64-1k) (mile) (%)
Bitechi 310-01205 BMAW + 10 %, 73, 48 70, 64, 38 60, 40, Y
98, 87, 92 65, 66, 63 50, S0, %
$19-01203 « 10 110, 119, 107 a7, 78, 10 %, 1%, B
304-01205% + 10 130, 120, I23 _ 89, 84, N2 75, 80, 73




. HOPE CREEK Open Items (PSE&G number _I1N )

DSER Section _S.3.1.2 Lf.!.i

To demonstrate compliance with the qualification and calibration re-
quirements of NB 2360 of the Summer 72 Addenda to the 1971 edition of the
ASME Code, indicate the qualification and calibration program require-
ments, which were used for the RCPB materials and indicate how these
requirements satisfy the calibration and qualification reouirements of

NB 2360 of the Summer 72 Addenda to the ASME Code.

STATUS }

Based on the proposed response presented at the meeting (attached),

The response provided at the meeting (attached) appears to be
acceptable. This response will be formally submitted for staff
review by July 31, 1984. -



HOPE CREEK FSAR

DRAFT

To demonstrate compiiance with the qualification and calibration
requirements of NB 2360 of the Summer 72 Addenda to the 1971 edition
of the ASME Code, indicate the quaiification and calibration program
requirements, which were used for the RCPB materials and indicate
how these requirements satisfy the calibration and qualification
requirements of NB 2360 of the Summer 72 Addenda to the ASME Code.

QUESTION 251.3

RESPONSE
As irndicated in Section 5A. 3:

a. The main steam piping material was tested in accordance with
the Summer, 1972 Addenda to the 1971 Edition of Section III of
the ASME B&PV Code.

b. The flued-head fitting material was tested in accordance with
the Winter, 1973 Addenda to the 1971 Edition of Section III of
the ASME B&PV Code.

P The safety/relief valves were exempted from testing because of
their 6-inch size.

d. The main steam isolation valves were also exempted from testing
at the time of purchase.

The reactor pressure vessel was procured to the Winter, 1969 Addenda
to the 1968 Edition of Section III of the ASME B&PV Code. Informa-
tion from GETSCO, Tokyo, indicates that Hitachi impact tested the
RPV material in accordance with paragraph NB 2360 of the Summer,
1972 Addenda of the 1971 Edition of the ASME B&PV Code.

DRAFT

DBJ: rf: rm/G05161*-3
5/16/84



DSER Section

Provide drop weight test and Charpy V-notch test results from the closure

flange region materials to demonstrate compliance with the closure flange

requirements of Appendix G, 10 CFR 50.

TATUS

The applicant provided the attached proposed resoonse at the
meeting. The staff commented that limiting material (highest
nil-ductility transition temperature material) should be 1dejt1‘1ed.
PSEAG will formally submit a revised resnonse by July 31, 1984,




HOPE CREEK FSAR

QUESTION 251 4: DRAFT

Provide drop weight test and Charpy V-notch test results from the
closure flange region materials to demonstrate complfance with the
closure flange requirements of Appendix G, 10 CFR 50.

RESPONSE

Available drop-weight and Charpy V-notch test results for the Hope Creek
Unit 1 closure flange materfals are provided below:

NDT Test Lateral
Material Orientation Temp. Temp. Absorbed Energy Expansion
{*F) (°F) (Ft-1bs) (Mils)
SAS08, C1.2 Longitudinal =20/ ~-40 64.1,70.6,20.8,77.1 48,51,11,58,
(Head Flange) -10 =10 93.1,114.7,106.6, 64,78,62,55,
e180° 87.8,97.1,71.9 64,49
AWAY 10 81.1,108,133.6, 49.68,78,95,
137.6,165.1 68,74
40 157.4,121.5,137.6, 89,73,77,86,
134.9,144.3,137.6 79,85
60 199.9,154.8,159.9, 77,69,88,87,
195.4,144.3,170.1 82,73
SA508,C1.2 Longitudinal =10 10 120.1,122.8,130.9, 77,81,83,81,
(Shell Flange) 130.9,132.3,116.1 77,64
-10 120.1,95.8,128.2, 72,58,80,75,
109.3,101.2,87.8 59.57
+40 141.6,134.9,141.6, B1,77,84,82,
145.6,167.6,182.4 85,89
-40 13.4,69.3,59.0,55.2, 7,48,41,38,

DBJ: rf/G05161%-4
5/16/84

74.5,101.2

54,68



HOPE CREEK Open Items (PSE&G number ||&

DSER Section S.3.\.2 /S’3 v

Provide Charpy V-notch data and analysis from base materials, which are
similar to the base materials used in fabrication of shell course No. Sa

to demonstrate that the upper shelf energy properties of the plates in

shell course No. 3 exceed the requirements of Paragraph IV.A.1 of
Appendix G, 10 CFR 50.

STATUS

A proposed response was provided at the meeting (attached).
The staff will review this response pending formal submittal
of the attached resoonse by July 31, 1984,




HOPE CREEK FSAR

QUESTION 251.5 DRAH.

Provide Charpy V-notch data and analysis from base materfals, which
are similar to the base materials used in fabrication of shell
course No. 3, to demonstrate that the upper shelf energy properties
of the plates in shell course No. 3 exceed the requirements of
Paragraph IV.A.1 of Appendix G, 10 CFR 50.

RESPONSE

Table 5A-1 provides drop-weight NDT information and Charpy V-notch test
results for the materfals from shell courses 4 and 5 as wel)l as informa-
tion for the materials from shell course No. 3. Table 5A-3 compares the
heat treatments, the chemistries, and the mechanical properties of these
shell course materials and demonstrates that the materials from shel)
courses 4 and 5 should be considered equivalent to those from shel)
course No. 3. This equivalence and the suitable upper-shelf energfes for
the plates from shell courses 4 and 5, as presented in Appendix SA,
demonstrate that plates from shell course No. 3 should be considered to
have upper-shelf energies that meet or exceed the requirements of Apppendix G
of 10 CFR Part 50.

DBJ: rf/G05161*-5
5/16/84



. HOPE CREEK Open Items (PSE&G number (17 )

DSER Section S.B.1.2 [s’.‘s N

To demonstrate that the ferritic RCPB materials in the MSIV meet the
requirements of Paragraph NB 2332 of the Winter 1972 Addenda of the ASME
Code, provide: ’

a. Thickness of MSIV bodies and covers
b. Connecting pipe sizes

c. Lowest service metal temperature.

STATUS

The attached proposed response presented at the meeting aopears
to be acceptable. PSE&G will provide this response formally by
July 31, 1984,



HOPE CREEK FSAR

ORAFT

QUESTION 251.6

To demonstrate that the ferritic RCPB materfals in the MSIV meet the
requirements of Paragraph NB 2332 of the winter 1972 Addenda of the
ASME Code, provide:

a. Thickness of MSIV bodies and covers
b. Connecting pipe sizes
c. Lowest service meta) temperature
RESPONSE
The thickness of MSIV bodies and covers are 1.925 and 5.095 {inches,

respectively; the connecting pipe sfize is 26 inches; and the lowest
service metal temperature isgﬂﬁﬂivdk

Vol

DBJ: rf/G05161%-6
5/16/84




A HOPE CREEK Open Items (PSE&G number _|(8 )

DSER Section S.3...3 /5-3.\{

Provide lead factors and predicted meutron fluence to be received by each |
surveillance capsule at the time of their withdrawal. ' ‘
|

STATUS

The aoplicant provided the attached proposed response at the meeting. |
The staff indicated that the "time frame" for the calculated peak 2
fluence should be indicated in the response. PSE&G will revise the |
response and submit it formally for staff review by July 31, 1984.




HOPE CREEK FSAR

ST1 51.7: l)quF:r

Provide lead factors and predicted neutron fluence to be received by
each surveillance capsule at the time o/ their withdrawal.

RESPONSE

Lead factors have been calculsted using the base locations of the sample
and nominal dimensions of the vessel. The lead factors are defined as
the ratio of the neutron flux at the surveillance sample to the highest
neutron flux at the wall of the vessel. The lead factor at the vessel
fnside diameter is 0.86 and the lead factor at one guarter of the vessel
thickness is 1.20.

The calculated peak fluence at the inside diameter of the vessel is 1.7 x
10'® n/ce?® and at one quarter of the vessel thickness 1s 1.1 x 10%®
n/cm?. The withdrawal of the capsules will be according to the following
criteria:

a, The first set will be withdrawn when its exposure corresponds
to the calculated exposure of the reactor vessel wall at 25X of |
the reactor design life. |

b. The second set will be withdrawn when its exposure corresponds
to the calculated exposure of the reactor vessel wall at 75X of
the reactor design life.

c The third set will be a spare to be withdrawn based on previ-
ously developed data.

Based on these criterfa, the first specimens would be withdrawn after
11.6 years of operation with a fast neutron fluence of 4.2 x 10!7 n/cm?.
The second set would be withdrawn with a fast neutron fluence of 1.3 x
10'® n/cm?.

The construction tolerances on the reactor vessel required that the
minimum (nominal) radius of the vessel be maintained. The applicable
version of the ASME B&PV Code did allow for areas of the vessel to have
larger radii. The measurement acceptance techniques for the vessel were
either the use of a template to test the minimum diameter or a series of
measurements to determine the diameter at various points. The measure-
ment technique did not require the identification of the locations where
the vessel diameter is longer than nominal. Hence the lead factors were
calculated for the nominal dimension.

If an area of increased vesse) diameter were to coincide with a location
of the surveillance sample specimens, the correct fluence at the samples
would be less than that predicted from measurements on the samples. If
these data were used to predict the peak fluences, the values would be
less than the calculated peak fluences. The calculated peak fluences
using nominal dimensions will be conservative.




