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Pennsylvania Power 8 Light Company
Two North Ninth Street ~ Allentown, PA 18101 ~ 215/7705151

Harold W. Kelser
Senior Vice Pres/den/.IVuc/ear
21 5/770.41 94

Hr. tiilliam T. Russell
Regional Administrator, Region 1

U.S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

SL'SQUEHANNA STEAM ELECTRIC STATION
RESPONSE TO BULLETIN 88-05
PLA-3076 FILE R41-2, R41-1A

Docket Nos. 50-387
and 50-388

Dear Hr. Ru~se.'l3:

Attached is PP6L's complete response to NRC Bulletin 88-05 including
Supplements 1 and ". If you have any questions, please contact
Hr. R.H. Harris at (215) 770-7918.

Very truly yours,

H. V. Keiser

Attachments
Affidavit

cc: NRC Document Control Desk (original)
NRC Region I
Mr. F. i. Young, NRC Sr. Resident Inspector
Mr. H. C. Thadani, NRC Project Manager
Mr. B. Bradley, NUMARC

1776 Eye Street, N.V.
Suite 300
Vashington, D.C. 20006-2496



AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA)
SS

COUNTY OF LEHIGH )

I, HAROLD W. KEISER, being duly sworn according to law, state that I am

Sr. Vice President — Nuclear of Pennsylvania Power 6 Light Company and that
the facts set forth on the attached response to IE Bulletin 88-05 including
Supplement 1 and 2, are true and correct to the best of my knowledge,
information and belief.

Harold W. Keiser
Sr. Vice President — Nuclear

Sworn to and suby~ibed
before me this.'' 'ay
of September, 1988.

Notary Public
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RESPONSE TO NRC BULLETIN 88-05

1. Document Reviews

PP&L conducted reviews of PP&L and Bechtel QC receipt inspection reports
to determine if VJM and PSI supplied flanges or fittings had been received
for use at Susquehanna SES Units 1 and 2. Part of the way through the
reviews, they were extended to include Chew's Landing. So far, about 1100
flanges have been identified. No fittings were identified and no material
from Chew's Landing was identified. Attachment 1 lists flanges that were
identified during review of PP&L receipt inspection records. This
includes considerable surplus material turned over by Bechtel around the
time construction was completed. Most of this material is in the
warehouse.

Attachment 2 lists loose flanges that were purchased by Bechtel during
construction. Surplus flanges which were turned over to PP&L for
warehouse inventory have been subtracted so that they do not duplicate
items on Attachment 1. To the best of our knowledge, the flanges in
Attachment 2 were probably installed although some may have. been disposed
of at the end of construction.

Determining the locations of the material in Attachment 2 required
reviewing construction "as-built" piping isometrics'. Reviews were
completed for nearly all safety-related piping in both units. About 400
oi the flanges listed in Attachment 2 have still not been located, but we
believe that it is unlikely that these are installed in safety-related
systems. Reviews of non-safety system piping were not completed at the
time Supplement 2 was issued. In any event, construction documentation
for'on-safety systems rarely included heat numbers and would be unlikely
tn lead to identification of many additional installations of these
flanges.

Reviews were also conducted of material purchased by Morrison-Knudson for
the "F." diesel generator nrniect. This review identified 34 flanges
installed in the "E" diesel. Attachment 3 lists these flanges.

PP&L also reviewed Bechtel piping sub-assembly procurement records and
found no additional suspect material for the Susquehanna prospects.
Reviews which would have sought to identify suspect flanges in Dravo and
GE scopes nf supply, skid mounted equipment, etc. were planned but had not
been started when Supplement 2 was received.

2. ~Findfn s

Attachments 1, 2 and 3 summarizes the results to date of PP&L's record
search. Material is listed in heat number sequence as requested by NRC's
Mr. Ed Baker. These lists provide the information requested in items 2a
and 3a of the bulletin except for the application of'nstalled flanges.



Attachment 3 provides the application's for flanges in the "E" diesel.
Attachment 4 provides a key for the suppliers identified on Attachments 1,
2 and 3. Attachment 5 lists flanges identified as being installed in
safety-related systems (except for the "E" diesel) and includes their
applications. Attachment 6 does the same for flanges identified as being
installed in non-safety systems.

3. Test Results

Several flandres from the warehouse were sent to an independent lab for
analysis. This was done early (before the NlBiARC program was in place) to
provide an initial indication of flange strength and conformance to code
requirements. These flanges are identified on Attachment 1 with a
footnote. The lab report is included as Attachment 7.

Hardness testing using the Equotip equipment recommended by NUMARC was
conducted by PP&L on 48 flanges in safety-related applications.
Attachment 8 provides the results of these field tests. Testing was
conducted in accordance with PP&L specification C1084 which was based on
information provided at the EPRI workshop on June 29, 1988 and included
corrections for temperature as recommended by EPRI subsequent to the
workshop. Six of these tests resulted in hardness readings below Brinell
137. These were reported to NRC within 48 hours as required by Supplement
1 to the bulletin. Samples from these six flanges and two others with
borderline hardness were sent to an independent lab for chemical analysis.
The results are included as Attachment 9 and show that all eight flanges
meet the specified chemical composition for SA-105 material.

In addition, 21 flanges from the warehouse were provided to Bechtel for
testing under the direction of hZYiARC. These are identified in Attachment
1 with a footnote and are listed in Attachment 10. Written test results
free. Bechtel have not been received. Per discussions with NRC's Mr. Ed

Baker, 1'P&L need not supply these results since NRC expects to get these
results through NlMPZC.

4. Dis osition of Flan es

All installed flanges which were tested (see Attachment 8) have been
determined to be acceptable based on test results. Based on PP&L and
industry test results provided in Supplement 2 to the bulletin, continued
use of installed flanges which have not been tested does not present a
s;~- ." ~".c ".lc-.. Flc::„"c. identified as installed in safety-related systems
but inaccessible were reported to NRC within 48 hours and had been
)ustified for continued operation prior to receipt of Supplement 2.
Flanges in the warehouse have been identified as nonconforming and are on
hold pendinp resolution of the need for additional action per NRC. No
material with heat number 7218 has been identified at PP&L.

RMH: tah
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ppaL ttc Receipt Inspection Report t RIR t Results

ppaL
RIR I Matorial

* Quantitv
Heat 8 Received

Quantitv Installed Installed Quantitv
Harchouso Safoty Wonsafety Unlocated Size/Type Chain of Supply

86-0170
86-0170
86-0630
86-0630
88-0423
88-0423
86-0170
84-5451
84-5883
84"5502
84-5511
84-5527
84-5878
S4-4146
S4-5829
S4-5551
84-5511
84-5521
84-5718
85-2235
85-2236
88-0009
86-0630
84-2392
85-22Rl
85-2RRR
82-1549
82-1549
83- 517
82-1549
82-1549
82-1549
82-1549
82-1549
82-1549
82-1549
82,-1549
82-1549
82-1549
82-1549
82-1549
82-1549
82-1549
82-1549
82-1549- 84-2063
84-5530
84-5904
84-5530
84W134
84-4845
84-5551
84-5824

SA105
SA105
SA105
SA105
SA181
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
A105
SA105
SA105
SA105N
SA105N
SA105
SA105N
SA105N
SA105N
SA105N
SA105N
SA105N
SA105N
SA105N
SA105N
SA105N

"-'A105N
. SA105N
SA105N
SA105N
SA105N
SA105N

'A105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

AAY-84
AAY-84
AAY-84
AAY-84
AAY«84
AAY-84
AAZ-84
A16
A16
A23
A23
A23
A23
A29
A29
A94
A97
834
84
CFY
CFY
CHN
COL
COX
COX
COX
ETOO
ETOO
EUHJ
GDCW
GDCW
GODN
GDDN
GDDO "~"

GDDO
GDDO
GDDO
GDED
GDED
GDFS
GDFS

'OKR

GDKR
GOKR
GDKR
S21053 "-

T433
VP
VS
ROZX
202X
202X
2059

2

1
1

12
8
3

17
1
4

15
39

6
10
5
1

10

1
2
1

16
22
20
4

2-
12
12

66"
6
6
6

12
12
12r
12

4
2

6~g
1 '""
6"'.

14
5

19 =

15

2

1
1

12
8
3

17.

15
38

5
10
5
1

10

2

6
1
4

P

12
12

3
5
6
6
6
6

12
12
11

.-- 12
3

2
4

,':$ 1
R
4

14
5

"~'18
. 15

16
14
1R

F
F

W

1" 1508 Threaded RF
0.75" 150tt Threaded RF
1" 150% Thrcadcd RF
0.75" 150tt Threaded RF
1" 1508 RF class 70 Blind1" 1501 RF Blxnd
1" 1500$ Threaded RF
1" 1500% Rinrx Joxnt SH
1" 1500tt Blind
1" 3008 FFSH
0.75" 1500tt Ring Joint SW
0.75" 1500tt Blind
1" 300$ FFSH
1.5" 600tt Rinrx Joxnt SW
2" 600I Blind
2" 1500%
0.75" 600tt Ring Joint SH
1" 900tt RFSW
1" 6008 SW

150tt RF Blind
V'50% RF Blxnd
2" 1500tt RF Blind
2" 150$ Threaded RF3" 150$ RFBH
1" 600tt SW
1" 6008 SW
4" 1500$ Blind
4" 1500$ Threaded
20" 300tt RFHN
0.75" 1500I Blind
0.75" 1500tt Threaded
2.0" 1500tt Blind
2.0" 1500tt Threaded1.25" 1500'lind
1.5" 1500tt Blind
1.25" 15008 Threaded
1.5" 1500tt Threaded
0.5" 1500tt Blind
0.5" 1500tt Threaded
1.0" 1500I Blind
1.0" 1500tt Threaded
2.5" 1500N Blind
3" 15001 Blind
2.5" 1500tt Threaded
3" 1500$ Throadcd8" 1501 RFWN
1.5" 300$ FFSH0.5" 150tt RFSH
1.5" 300tt FFSH
2" 1500tt Ring Joint
2" 1500tt RFSH
2" 1500$
2" 3008 RFHJ Orifice

Lonergan
Lone rqan
Lonorgan
Lonoroan.
DuBose
DuBose
Lonorgan
Bcchtcl
Bechtol
Bechtcl
Bcchtol
Bcchtel
Bechtol
Bcchtel
Bechtel
Bechtel
Bechtol
Bechtcl
Bcchtcl
cpas
Cp&s
OuBose
Lonorgan
cpas
cpas
cpas
cpas
cpas
Bechtel
Cp&s
cpas
cpas
cpas
cpas
cpas
cpas
cpas
cpas
ct as
c as
cpas
cpas
cpas
cpas
cpas
cpas
Bochtel
Bechtcl
Bcchtol
Bochtol
Bechtel
Bechtol
Bechtcl

Canuso
Canuso
Canuso
Canuso

Canuso
Liber tv
Li ertv
Guyon
Guvon
Liberty
Guvon
Liberty
Guvon

CNS
Guyon

Canuso

CP&s

Liberty
Guvon
Liberty
Guvon
Liborty
Guvon
Liberty

HJH
WJtt
HJH
HJH
PSI
PSI
HJH
HJM
HJH
HJH
WJM
HJtt
HJH
HJM
HJH
HJH
HJH
HJtt
HJH
WJH
WJH
PSI
HJtt
HJH
WJH
WJH
HJH
HJH
WJH
WJH
WJH
WJH
WJH
WJH
WJH
WJH
WJH
WJH
WJH
HJH
tUM
HJM
HJH
HJH
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PP6L QC Rccoipt Inspection Rcport lRIR) Results

PP6L
RIR 8

Quantitv Quantitv Installed Installed Quantitv
Hatcrial Heat 8 Recoived Harehouso Safety NonSafcty Unlocated Size/Typo Chain of Supply

84-5883
83-1430
87-0800
84-6074
83- 517
83-1458
84"5511
84-5503
82-1054
83- 818
84-5504
83-1456
84-5559
84-5898

SA105
SA105
SA182
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

2095
R3804
243450
34L
3426
3426
39E
438
44266
6026843
64C
69
80508
80508

8
1

2
6
2

4
2
5
1

13

21

5

13

0
0

F
0
0
0

0
0
0
0
0
0
0

1" 1500N Blind
12" 150ll RFI%
1" 150$ RF Threaded4" 600N Orifico
20" 150N RFl'0l
ROse 1500 RFWH
1" 600N Ring Joint SH
1.5" 1500 FFSH
3" 300$ Lap Joint
2.5" 1500N RF Threaded
0.75H 1500 FFSW
12" 1505 RFHW
2" 600ll SH
1" 9000 SW

Bechtel
Bcchtol
Canu" o
Bcchtol
Bechtol
Bochtcl
Bcchtel
Bechtcl
CT6I
CP6S
Bechtel
Bcchtol
Bcchtcl
Bcchtcl

Guyon HJH
CP6S WJH

PSI
GE HJH
CP6S WJH
CP6S WJH
Guvon HJH
Libertv ItJH
AAF WJH

WJH
Liborty WJH
CP6S WJH
Guyon WJH
Lxbertv WJH

Totals: 491 399 20

w Sample sent to Bechtcl for ASHE Tcstina
F Samplo sent to Franklin for ASHE Testing

PAGE Ri PART 1



Bechtel QC Receipt Inspections Results

8echtel
HRRS — : Material Heat 8

Quahtitv
Rocoived ..

Installed Installed
Safety NonSafoty

Quantity
unlocated Size/Typo Chain of Supply

120815
120815
124733
120045
124733
130679
120045
124733
1Z0045
120045''
123551
119580
120045
120815
127269
130679
119580
156350
156350
141804
141804
141443""
141443 '
161962
163347
161962
164361
148874
122102
121798

'122102
122102
148464
148464
119580

'129744.,
121020
173362
127269

. 121798:»,
".

124733*,'-

124710
120815
120815
129454
147209
163327

.'56805

150104
124841
119580'32002
138603

SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

A16
A16
A18
A18
A23
A23 ~

A23
A29
A29
A29

'32

A32
A59
A79
A91
A94
A97
834
834
84
84
EUKA;.
EUKH
GDFE

'DFS

GOLD
GDSF
N0795
H1614'"- H2402
H3618
H3736
N85552

-"- N86006
T2095
VP
03200
03200
1830

',"„.- ".202X ~~

„s.- 202X
'-

202X.
202X
2059
2095

~»'12234 *

'-.22073
», 23804

31217
39E
43B

l 4670",- "-

, 4670 .

35
12
20
8ll
1
5

15
3
6

10
5
8

12
8

30ll
5
1

12
16

1
8
2
3
2
2
5

'.'24
2
2
8

~ ll
2
3

21
52

9
> '»"

2

2
20

1
32
32

5
1

9"

32 "
32

8
4

27
0

20
6
9
1
5ll
2
6

8
12

8
30
.11

0
0

12
16

1
"7
2
2
2
1
8
0
1
1
1
0
0
5

24
1
1
8,

14ll
2
3

14
50

0
2
0
2

20
1
0
0

xpandor
0

1" 1500II Blsnd
1" 1500II RJT
1.5" 15003 RJT SW
1.5" 1500% RFSH
1" 15000 RJT SH
0.75" 1500II Bland
1" 300II FFSH
2" 600II RJT SW
2" 600II Blind
2" 6003 RJT SH
0 75" 300! NPT
0.75'0 30011 FFSIf
1.5" 600II Blind
1" 150a RF NPT
2" 300S RFHN
2" 1500m Bland
0.75" 600II Slt
1" 900II RFSW
1" 900II RFSIt
1" 600II
1" 600II Blind
18" 300II Orifice
18" 30011 Orifice
2" 600$ Blind
1" 1500II
1.5" 600II Blind
1" 1500II Blind3" 150II RFWN
30" 125II RFSO
30" 125II RFSO
30" 1251I RFSO
30" 125II RFSO
3" 9000 Blind4" 90011 Blind
2" 300% FFSN
0.5" 1508 RFSH
3" 900% HN3" 9000
2" 300II RFWN
2" 15008 Blind
2" 15008 RJT SH
2" 1500II SH
2" 1500II RFSW
2" 3008 RFSH Orific
1" 150011 Blind
10"xlZ" 300II RFHN E4" 600II RAIN Orific
12" 15011 RFHN
3" 1501I RFWN
1" 600II RJT SH
1.5" 1508 FFSH6" 300% RFHN
6" 3004 RFHN

Liberty
Libortv
Guyon
Libertv
Guyon
Guvon
Liberty
Guyon
Liberty
Libortv
Lilcrtv
Liberty
Liberty
Guyon

Liberty
GPSS
CPAS
Guyon
Guyon
Guyon
Guyon
Canuso
Guyon
Canuso
Guyon
Guvon
Canuso
Guvon
Canuso
Canuso
Guyon

Liberty
Guyon
Canuso
Guyon
Guyon
Guyon
Guyon

''uvon

Liberty
Libortv
Guyon
ITT
Guyon
GPSS
Guyon

Liberty
Guyon
Guyon

HJH
HJH
I'UM
HJM
HJH
HJM
HJH
WJH
HJM
HJI1
HJH
HUH
HJt1
WJM
HJH
HJH
HJM
HJM
HJM
HJH
HJM
HJH
WJM
HJII
WJM
WJM
HJH
HJH
WJH
WJH
WJH
WJM
HJM
HJM
HJH

* IUH

WJH
HJM
HJH
HJH
HJM
HJM
WJH
WJH
WJM
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Bcchtol QC Receipt Inspections Results
Bcchtel
MRR8 Material Kcat 8

Quanti tv
Rccoivcd

Installed
Safety

Installed
HonSafcty

Quantitv
Unloca ted Sicko/Typo Chain of Supply

167860
167859
167664
167665
156805
124733
127979
128692
120045
120045
120045

SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

4692
5183
5625
5625
69
80508
80508
80508
80508
80508
80508

Totals:

8
2
2
8

19
6
1
8
8

595 141

0
8
0
0
2

19 '

1
7
7
4

429

14" 150$ RFHM
20" 150s RFWth
20" 300% RFHM Orifice
20" 300I RFNl
12" 1500 RFHM1" 1500S RJT SH
2" 600k
2" 600S
1" 1500S RJT SH
1" 900% RFSH
1" 9000 RFSW

GPSS
Guvon
Guyon
Guvon
cpas
Guvon
Guyon
Gwon
Liberty
Lxbcrtv
Liberty

WJM
HJt1
HJM
HJM
WJM
HJM
WJM
HJM
WJM
HJM
HJM

PAGE 2p PART 1



Morrison-Knudson Supplied Components t "E" Dicscl)
Matorial Keat tt Codo Quantitv Size/Tvpo Svstcn Chain of Supplv
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA350
SA105
SA105
SA105
SA105
SA105
SA105

A13711 ABUA
CIT
CKS
CND
CND
M92091 ABTZ
03575
17703
222A9 ABTY
4631
4631
6X11010
6011375
661P018

2
2
2
2
2

1
6
1
2
2
2

1.5" 150tt RFHN
6" 150I RFSO
1" 1508 RFSH

ee 150I FFSO6" 1500 FFSO
1" 150% RFHN4" 300tt RFHN
3" 300tt Lap Joint
2" 150% RFHN
4" 3000 RFHN4" 300tt RFttN
10" 150tt RFSO
10" 150tt RFSO
6" 150tt RFHN

Exp. Stand Pipe
Lybo Oil Filter
Diesel Enaxno Fuel Oil
Jacket Hater Cooling
Lube Oil Cooler
Jacket Hater
Service Hater
Star ting Air
550 Gal. Fuel Oil
Air Start
Jacket Hator
Lube Oil Cooler
Jacket Hater
Lube Oil

Appl Ena
Kcnnecot
C PCS
Ancr Std
Ancr Std
Appl Eng
Pm~r Svs
Guyon
Appl Ena
Pmvr Sys
Powr Svs
Aner Std
Ar r Std
ttetal B

Cptts
CTttl

GPSS
Cptts

Cptts
Cptts
Cptts

HJM
HJM
IUtf
HJM
HJM
HJM

TuboT WJM
HJM
HJM
HJM
HJM
I'UM
HJM
HJtt

Total Installed: 34

% Field Tested for Karch~css

PAGE lp PART 1



Suppliers Kev:

Seller ID

AAF
Amor Std
Appl Eno
Bcchtol
Canuso
CP&S
CT&I
DuBoso
GE

+on
Kennecot
Libertv
Lonorgan
Hotal B
Powr Sys
TuboT

American Air Filtor
Amorican Standard
Applied Encinecring
Bechtcl Power
L. P. Canuso
Capitol Pipe & Steel Products
Chicago Tube & Iron
Duboso Steel
Gcnoral Electric
Guyon Alloys
ITT Grinnol
Kennecott
Libcrtv Eauipment 4 Suoplv
J. E. Lonergan
Hotel Bellows
Power Systems
Tube Turns

Citv & State

Loui ville> KY
Buffajo» NY
Oranqrburo» SC
San Francisco» CA
Depvford» NJ
Bala-Cynwyd» PA
Chicaao» IL
Roscboro» NC
San Jose» CA
Houston» TX & Haync» PA
Kcrncrsvillc» NC
Lebanon» IN
Kcnncnick» HA
Philadelphia» PA
Sharon> HA & Chatsworth» CA
Rocky Hount, NC
Loulsvlllc» KY

PAGE 1» PART I



Natorial Identified in Safotv-Related Svstems

PPRL Scurco
Docxssent

Susa
Unit

" . 't

Nfgr Hateriol
t

Quantity Size/Type Sy tem

HRR
NRR
NRR
NRR
NRR
NRR
HRR
RIR
NRR
NRR
NRR
NRR
NRR
O'IRR

NRR
NRR
RIR
RIR
NRR
NRR
HRR
RIR
NRR
NRR
RIR
RIR
RIR
NRR
NRR
NRR
HRR
RIR
NRR

- "'RR
NRR

120815
124733
124733
123551
123551,
156350
156350
83- 517
122102
121798
122102
122102
148464
148464
148464
148464
84-2063
84-5904
173362
120815
147209
83-1430
156805 .

156805
83-1458
83-1458
83- 517
13200 R
138603
167860
167664
83-1456
156805
120045
120045

2
2
2
2
1
2
2
2
C
C
C

1
2
1
2
1

2
2
2

2
2
2

2
=" 2'

WJN
HJN
WJH
WJN
HJN
WJN
HJH
WJN
HJH
WJN
HJN
WJN
HJH
HJN
HJH
HJN
HJN
WJN
HJN
HJN
WJH
HJN
HJH
HJN
HJH
HJN
HJN
HJN
HJN
IfJN
HJH
WJN
HJN
WJN
HJN

SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105;
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

A16
A23
A29
A32
A32
834
B34
EUHJ
H1614
H2402
H3618
H3736
N85552
N85552
N86006
N86006
S21053
VP
03200
2059
212234
R3804
23804
23804
3426
3426
3426
4670
4670
4692
5625
69
69
80508
80508

Total:

8
1
4

4
2
3
2
1
7
1
2
1
1
1
1
4

1
7
9"'1

.2'"2
1
1
6

32
32

4
4
1
6"'
1

161

HPCI/RCIC Stop Vlv Scat Drains
HPCI Turbine Drains
RCIC Pump Disch Bypass
RHR Pump Shaft Seal Vent/Drain
RHR Pump Shaft Seal Vent/Drain
NSIV Leakaao Control
fL"IV Leakage Control
RIIR Servxcc Water
Diesel Exhaust
Oxc"cl Exhaust
Diosol Exhaust
Dxcsol Exhaust
HPCI Aux Steam
HPCI Aux Stcam
RCIC Aux Steam
RCIC Aux Stean
Emergency Servico Hator
HPCI Lube Oil
RCIC Stcam Supply
Emeraencv Scrvxcc Water
SRV Oischargo Lines
Emcraencv Scrvicc Water
Encrgoncy Scrvico Hater

.Encraency Sorvxco Water
RHR Service Hater
RHR Servxcc Hator
RHR Servico Water

.- SRV Oischarao Lines
SRV Discharge Lines
Emcraency Service Hater
RHR Service Hater
Emcraencv Sorvico Hater
Emergency Sorvico Hater

", NSIV Lcakaao Control
NSIV Leakago Control

1" 1500II RJT
1" 15000 RJT SW
2" 600II RJT SW
0.75" 300II NPT RF
0.75" 3008 NPT RF
1" 900II RFSH
1" 900II RFSH
20" 3000 RFWN
30" 125II RFSO
30" 125S RFSO
30" 125II RFSO
30" 125II RFSO
3" 900II Blind3" 900II Blind

900II Blind
4" 900II Blind
8" 150II RFWN
0.5" 1500 RFSW
3" 900II
2" 300R RFSW Orifxce
10"xlR" 300II RFWN Exp
12" 150II RFWN
1R" 150II RFWN
12" 150s RFWN
20" 150II RFWN
20" 150$ RFWN
20" 150% RFWN
6" 300II RFWN Sch. 80
6" 300% RFWN Sch. 80
14" 1500 RFWN
20" 300% RFIIN
12" 150II RFWN
12" 150II RFWN
1" 900% RFSW
1" 900II RFSH ,

andor

+ Field Tcstcd For Hardness~ Inaccessablo. Reported to NRC

~ W ' 't ~ VttN

PAGE lx PART 1



Hatcrial Identified in Non-Safotv-Related Svstcms

PPAL Source Susa
Oocxsxcnt Unit Hfgr Hatarial Heat 8 Quantity Size/Typo System

HRR 120815
HRR 120815
HRR 120045
HRR 124733
HRR 120045
RIR 84-2392
RIR 85-2222
RIR 85"2221
HRR 121020
HRR 121798
HRR 129454
RIR 87-0000
RIR 84-5511
HRR 120045
HRR 127979

2
2
2
2
2
C
1
2
1
2
2
C
2
2
2

HJH SA105
HJH SA 105
WJH SA105
HJH SA105
HJH SA105
HJH SA105
HJH SA105
HJH SA105
WJH SA105
HJH SA105
HJH SA105
PSI SA182
HJH SA105
HJH SA 105
WJH SA105

A16
A16
A18
A23
A29
COX
COX
COX
03200
202X
2095
243450
39E
80508
80508

Total:

8

2
1
1

16
16
10

1

2
1
2
1
1

70

1" 1500II Blind
1" 1500N RJT
1.5" 1500II RFSH
1" 1500II RJT SH
2" 60011 Blind
3" 15011 RFBHI" 600'II SH
1" 60011 SW
3" 90011 WH2" 1500II Blind
J" 1500II Blxnd
1" 150'PT
1" 60011 RJT
1" 1500II RJT SH
2" 60011

Hain Stcam Drains
Hain Stcam Oraxns
RHCU Flushing Connections
Hain Stean Oraxns
RHCU Flushing Camoctions
SIxrav Ar rav PunIxdown Lines
RHCU Inst. Connections
RHCU Inst. Conncctxon"
RWCU Pump Discharge
RIICU Flushinc Connections
11ain Stcam Drains
Pad Haste Trcatmct Caustic Tank
Feed Pump Stcam Vlv Drain
Haxn Stcam Oraxn-
RltCU Flushing Connections

PAGE 1$ PART 1



ATTACHMENT 7

FRANKI.INRESEARCH CENTER
DIVISION OF ARVIN/CALSPAN

July 14, 1988

Mr. Lou Millertz
Pennsylvania Power & Light Co.
Two North Ninth Street
Allentown, PA 18101

Subject: Mechanical and Chemical Analyses
of Pipe Flanges

Reference: PP&L Service Request />S-04657-5
FRC Project P178-0001 (6227-018)

Dear Mr. Millert'z:

In accordance with your Service Request, for a group of flanges identified'n Table 1, the chemical composition and mechanical properties were determined
and compared with the specified values in the following applicable standards:

SA 182 (ASTM A 182/A 182M-87a) "Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts
for High-Temperature Service."

SA 181 (ASTM A 181/A 181M-87) "Standard Specification for Forgings,
Carbon Steel, for General-Purpose Piping."

SA 105 (ASTM A 105/A 105M-87a) "Standard Specification for Forgings,
Carbon Steel, for Piping Components."

Tensile tests were conducted on samples machined from pieces cut from the
flanges. The size of each sample was dictated by the size of the flange, and

in all cases the test sample was either a standard 2-in gage length tensile
test specimen or the largest feasible specimen whose dimensions are
proportional to the standard specimen, in accordance with ASTM A 370-87b.

The actual size of each test specimen along with the required test and

tensile properties are presented in Table 2. In addition, hardness test
results are also given in Table 2. Although such tests were not required for
two of the samples, hardness can be correlated with tensile strength and,
therefore, hardness data are useful for evaluating the uniformity of a flange
as well as for comparison and reference purposes.

VALLEYFORGE CORPORATE CENTER 2600 MONROE BOULEVARD NORRISTOWN, PA 19403 TEL (216) 666 3000



Mr. Lou Willertz
Pennsylvania Power & Light Co.

July 13, 1988

The data in Table 2 indicate that all but two flanges met or exceeded all
the specified mechanical properties. The sample in test 718-3 had slightly
low elongation {21's a specified 22X minimum), whereas the sample in test
718-5 was slightly deficient in ultimate tensile strength (68.9 ksi vs the
specified 70 ksi) and hardness (72.8 RB vs' specified minimum of 137 HB or
75 RB).

The low elongation test result for sample 718-3 does not appear to
reflect an inherent deficiency in the flange material, particularly since all
the other tensile properties including reduction in area were well above the
specified minimums. Thus, the value of 21X elongation versus the specified
22K likely can be explained by experimental inaccuracy in measuring the gage
length after the sample had fractured.

For sample 718-5 the low hardness and tensile strength along with a yield
strength that )ust met the minimum required value all indicate the sample was
marginal at best. Additional testing of samples from the same batch as the
test sample would be required to establish whether the batch as a whole is
deficient.

The chemical requirements and test results are presented in Table 3. The
data show that the composition of each of the carbon steel flanges (Tests
718-2 through 718-8) met the specified values. The sample in test 718-1 had
too much carbon and too little molybdenum to satisfy the requirements for 316L
stainless steel in ASTM A 182 (SA 182).

Enclosed are copies of the certified test reports and FRC's Report of
Test Monitoring. All tests were performed in accordance with customer quality
requirements and the Franklin Reseach Center quality assurance program.

you.
We will be pleased to discuss any aspect of the testing or results with

LL/ih
Encl.

Very truly yours,

L. Leonard
Principal Engineer

07 23C



Table 1 — Flange Identification

FRC

Test No.

718-1

718-2

718-3

PP&L Descri tion

a) Flange, 1" NPS; raised face, ANSI Class
150, ASME SA182, Gr. F316L, HT.N 243450,
C/N 214090.

b) Flange, 1" NPS Blind; ANiSI Class 150,
ASME SA181, Class 70, HT.N AAY84,
C/N 210223.

c) Flange, 1" NPS Blind; ANSI Class 150,
ASME SA105, HT.fi AAY84, C/N 214098.

Markin s on Flan e

1-150 PS SA182-F316L
CL 2 243450 B16.5
7-14360-1

1-150-PS-SA181 Cl 70
CL.2 — AAY 84
7-46319-1 CAT 8210223

1-150-PS-SA 150-CL-2
AAY 84
7-46319-1 CAT 8214098

718-4 d) Flange, 2" NPS; ANSI Class 600, ASME

SA105, HT.8 395 CNF, C/N 214438.
2B16600 8S/40
SA 150 395 CNF
W PON 7-46319-1
I CATALOG N414438

718-5 e) Flange, 2" NPS Blind; ANSI Class 1500,
ASME SA105N, HT.N CHN, C/N 25355.

.21500 PS SA105
C12 OHN B16.5
PO 7-50730-1

718-6 f) Flange, 4" NPS; ANSI Class 150,
ASME SA105, HT.N YJI-6, C/N 214662.

Cc B164" 150
SA 105 S 80
YJY-6
6-16273-1

718-7 g) Flange, 1" NPS; ANSI Class 600,
ASME SA105, HT.N COX, C/N 216006.

1"-WJ-600-SA105
CL 8/COX/STD/S/
346-23

718-8 h) Flange,'" YiPS; ANSI Class 600,
ASME SA105, HT.8 COX, C/N 215076.

1"-WJ-600-SA105
CL B/COX/STD/S/
346 26 1

NOTE ADDED BY PP&L FOR RESPONSE TO NRC:

SAMPLES 1, 2, 3, and 5 WERE FROM PSI

S&PLES 7 and 8 WERE FROM WJM

SAMPLES 4 and 6 WERE NOT SUSPECT MATERIAL



Table 2. Flange Hechanical Requirements and Test Results

Tensile Properties( Hardness(5»

PPIIL Speci f i-
~N 5yi~~ ~iO

Diameter
~i

Gage Length~in
Tensile Sample(3) Test

Hinimum Ult,i- Hinimum Test
<

Ultimate mate Yield("» Yield(4)~k'ki ~ki Lkkl

Hinimum
Elonga-
t,ion
~/

Test. Hinimum
Elonga- Reduction
tion of Area

Test
Reduction Required(
of Area RB

Test(7»
RB

214090

210233

214098

214438

25355

214662

216006

216076

A 182

A 181

A 105

A 105

A 105

A 105

A 105

A 105

0.253

0.252

1.00

1.00

0.249

0.506

0.506

0.252

0.254

1.00

2.00

2.00

1.00

1.00

0.253 . 1.00

70 86.6

70 78.9

70 84.2

70 71.8

70 I 68.9

70 79.0

70 76.9

70 75.7

25 43.7

36 45.5

36 49.2

36 54.4

36 36.0

-36 47.3

36 43.5

43.0

2?

58.0

?1.0

. 21.0

22 36.0

22 32.0

22 25.0

22 27.0

22 28.5

50

30

30

30

30

30

30

80.8

70.9

58.5

76.0

61.5

57.0

51.8

56.3

None

None

90 5

75-90.5

75-90.5

75-90.5

75-90.5

75-90.5

90. 9

85.9

87. 0

79.6

t 72.8

83.1

80.8

84.6

1ests conducted in accordance with ASTH A 370-87b.

Hinimum values specified in Tables in respective standards: ASTH A 105, A 181, or A 182.

Samples machined with standard 2-in gage length per ASTH A 370 or as large as feasible with dimensions proportional to the standard. The gage

length must be four times the sample's diameter.

Oetermined by the 0.2L ol'fset method.

Hardness tests not required for A 181 and A )82; in A 105 a hardness of 137-187 HB (75-90.5 RB) is'equired if the part is too small for
machining tensile specimens. If tensile tests are carried out, the specified hardness is 187 HB (90.5 RB) max.

Values are converted from Brinell, HB, to Rockwell 8, RB.

Average of three readings except (or Test 718-8 where six readings were taken because of scatter in data (82.3-88.6 RB).



Table 3. Flange Chemical Requirements and Inst Results

Chemical Elements P)f

RC

est
PPIIL
Sample
I~(

l8-1 214090

III-2 210233

18-3 214098

18-4 214438

18-5 25355

I II-(. 214662

216ooe

Iu-II 216076

o.o3s ( Q.oee-

Q 35 Q 3Q

0.35< > 0.31

0.35<3> O.14

0.35(3) 0.19

0.35<» 0.29

0.35<3> 0.30

O.35<3> 0.30

gn ~yx
P

~T H~x ~T ~x T~+ M~x

2.0 1.55 0.040 0.031 0.030 0.006 1.00 0.10

I. 10<2~ O.74 O.OS O.OIB O.OS O.O14 0.35 0.24

0.60-1.05I l 0.75 0.040 0.015 0.0! 0 0.017 0.35 0.23

0.60-1.05<» I.oo o.o4o o.ols o.oso o.oon 0.35 o.25

Q.eo-l.osf3~ 1.02 Q.040 0.011 0.050 0.013 0.35 0.26

0.60-1.05< l 0.91 0.040 0.010 0.050 0.020 0.35 0.22

0.60«1.051 l 0.73 0.040 0.017 0.050 0.018 0.35 0.24

0.60-1.05<3> 0.74 ~ 0.040 0.012 0.050 0.018 0.35 0.24

~H
~Rn e ~T R~n Tes.< R~n

16.00-)8.00 17.07 2.00-3.00 1.85 10.00-15.00 12.86

Specified in Tables in appropriate standards: ASTM A 182, A 131, or A 105. Blanks indicate no values are specified.
Manganese may be increased to 1.35'X, maximum, provided the carbon is reduced 0.01% for'each 0.06/ increase in manganese
over this limit.

I) for each reduction of 0.01/ below the specified carbon maximum, an increa~u of 0.06/ manganese above the specified
maximum is permitted up to a maximum of 1.35/.



FRANKLINRESEARCH CENTER
DIVISION OF ARVIN/CALSPAN

July .14, 1988

Mr. Lou Willertz
Pennsylvania Power & Light Co.
Two North Ninth Street
Allentown, PA 18101

Dear Mr. Sutton:

This letter certifies that all activities performed during the operation
of FRC Project P718-0001 (PP&L P.O. f/S-04657-7), were in compliance with the
FRC Quality Assurance Program, 10CFR50 Appendix B, ANSI N45. 2 and 10CFR21.

Sincerely,

JF/ih

Janet Forman
Q.A. Auditor

Vgg~RGE CORPORATE CENTER 2600 MONROE BOULEVARD NORRISTOWN. PA 16403 TEL (216) 666.3000
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Comment s by Rec i i en t
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S $
TECHNOLOGIES Test Cer t ification
SPS Laboratories

Franklin Research Center
2600 Monroe Blvd.
Norristown, Pa 19403

Attn: Janet Forman

~ 0 June 30, 1988

C-,; e-"RCPT:g., NCs. 880702

Pt,'RCI ASE OROER NO. 77736

PART NO.

PERFORMERS

One ei ght (8) suppl i ed pi pe fl anges:

* Room temperature, ultimate tensile tests
* Surface Hardness

Hardness Tester Calibration:.
Test Block: RB 74.2 '.0

Actual: 74.2, 74.4, 74. 1, 74.2, 74.4
Test Block: RB 86.1 1.0

Actual: 86.7, 86.9, 86.4, 86.7, 86.5

RESJLTS:

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

~Sec. No. U. T,S. ( Si Yield ( si) % R.A. ~X Elan . Surface Hardness R

718-1
718-2
718-3
718-4
718-5
718-6
718-7
718-8
718-8

86,600
78,900
84,200
71,800
68,900
79,900
76,900
75,700

43,700
45,500
49,200
54,400
36,000
43,500
43,000
47,300

80.8
70.9
58.5
76.0
61.5
57.0
51.8
56.3

58.0
21.0
21.0
36.0
32.0
28.5
25.0
27.0

89.9 91.2 91.7
86.0 86.3 85.4
86.8 87-.3 86.9
80.0 79.4 79.3
72.1 73.7 72.7
83.3 82.9 83.2
81.4 80.0 81.0
88.6 83.8 82.3
84.1 85.0 83.6

AAKDNE.S,S
~ I

/
TESTE0 BY ); "r'<-~~. <''~i r.>i

.'/,.r.
5'."s bribed and sw""n tc o'o-e <;

day cf, 19
MICHAE1h. COLAOOHATO

Notary Public, Jenklntown, Montp. Co.

My Commiaaion empires March 23, 1QSR

rlva';I nCC,)~a ':..



K3IY~NI!h 'P3alF~xy Km(hoocCtm~ev, )zz.
308 WEST BASIN ROAD ~ P O BOX 903 ~ NEW CASTLE. DELAWARE t9720 ~ (302) 3284500

TEST REPORT

FRANKLING RESEARCH CENTER
ATTN JANET FOREMAN

2600 MONROE BOULEVARD
NORRISTOMN PA 19401

DATE

P.O. NO.

June 30, 1988

K 10935

LEHIGHNO. E-1-17 Pcs 1 thru 4

MATERIAL:
SPEC IF ICATION:
SAMPLE DESIGNATION; (4) Samples Marked: 718-1, 718-2, 718-3 and 718-4

CHEMICAL ANALYSIS (%)

E-1-17-1
718-1

E-1-17-2
718-2

E-1-17-3
718-3

E-1-17-4
718-4

Carbon

Manganese

Phosphorus

Sulfur
Silicon
Nickel
Chromium

Molybdenum

0.066

1.55

0. 031

0.006

0.70

12.86

17.07

1.85

0.30

0.74

0.018

0.014

0.24

0.31

0. 75

0.015

0.017

0.23

0.14

1. 00

0.015

0.004

0.25

K4~- R4g Mb K R-

5:orm 500

Jung-chen Johnson, Ph.D.
These result5 are subtect lo lhe adequacy and reoresenla n e character ot the samores submitted we believe the abovetesl re5ult5to be accurate andrehable t aboratory
e«oi5 Should they occur vvitr be corrected hee ol charpe ln no ei enl Shall Lehiph tesbnp t aboralor es. Inc be liable tor any special conseouential, or other damape5



KSMNIIIfItISDINSQ KGlRCX7(RREI7tI%8 (liÃn
309 WEST BASIN ROC D ~ PO BOX 903 'EWCASTLE. DELAWARE 59720 ~ (302)3280500

TEST REPORT

FRANKLIN RESEARCH CENTER
ATTN JANET FOREMAN

2600 Monroe Blvd.
Norristown PA 19401

DATE

P.O. NO.

June 30, 1988

K 10935

LEHIGHNO. E-1-17 Pcs 5 thru 8

MATERIAL:
SPECIFICATION:
SAMPLE DESIGNATION'. (4) Samples Marked: 718-5, 718-6, 718-7 and 718-8

E-1-17-5 E-1-17-6 E-1-17-7 E-1-17-8
CHEMICAL ANALYSIS (%) 718-5 718-6 718-7 718-8

Carbon

Manganese

Phosphorus

Sulfur
Silicon

0.19

1.02

0. 011

0. 013

0.26

0.29

0.91

0. 010

0.020

0. 22

0.30

0.73

0. 017

0. 018

0.24

0.30

0.74

0.012

0.018

0. 24

LCkz+> QM~ &SOm~a. Jn 3-

Form 500

Jung-chen Jo nson, Ph.D.

Tne5t >clubs art subftct fo lnt adtouacy and >tortsentaf>vt cna>acre'f Ihe samofts 5ubm>lted v/5 bef>ere fhe above ital rtsvllslb be accvralt and ret>able Laborafory
t>ro>s 5'>ou>o fnty occu(> w>f, bt cor>tcftd fret of chargt rn not>tn'harlbtfl>gn Teal>ng Laboralor>es, Inc> be bable for any sotc>al conseovent>af, or other damage5



2976H

FRANKLIN RESEARCH CENTER
DIVISION OF ARVIN/CALSPAN

Date June 24 1988

TO: Distribution FROM: Janet Forman

SUBJECT: Re ort of Test Monitorin at SPS Technolo "ies
PP&L — Pro ect 701-F718-0001

Project:
Location:
Date:

Flange Testing — Project 701-P718-0001

SPS Technologies, Jenkintown, PA

6/20/88 & 6/24/88

Offical Contacted: Mike Coladonato, Supervisor of Contract Research

Test Witnessed:

Procedures:

Operators:
FRC Q.A. Witness:

Items .Tested:

Phone No. 572-3557

Hardness Tests

Tensile Tests

*ASTM A 370-87b, paragraphs 13 & 18, *ASTM A 181/A 181M-87

*ASTM A 182/A 182M-87a, & *ASTM A 105/A 105M-87a

Christopher Casey, Lenard Croissette
Janet Forman

ASME Flanges (See Table 1 for I.D. numbers and

corresponding specifications)

HARDNESS TESTS:

FRC Quality Assurance Auditor, Janet Forman witnessed the hardness tests
of the eight ASME Flanges. Three readings were taken on the surface of the

flanges,except for specimen 8718-8. Six readings were taken on this specimen

because of the broad range of hardness values (82 RB-88 RB). Readings

were taken prior to tensile testing. (Note: Hardness is not a specified
requirement in ASTM A 181 or ASTM A 182 but was performed at the customer'

request.)

* Identical with corresponding ASME standards

DISTRIBUTION: ALR, SPC, LL, QA, (6227-018, P718-0001)

2976H



2976H

Tests were performed under the following conditions:
o calibrated equipment — NBS traceability
o adequate environmental conditions
o qualified test operators
o in accordance with ASTM A 370 paragraph 18

TENSILE TESTING

Machined specimens 8718-1~ //718-8 were inspected prior to tensile testing
to determine that diameter vs gage length proportions were correct. See

Attachment 1. FRC Quality Assurance Auditor, Janet Forman witnessed the

tensile testing of eight ASME flanges.

Test were performed under the following conditions:

o calibrated equipment — NBS tracebility
o adequate environmental conditions
o a qualified test operator
o in accordance with ASTM A 370 paragraph 13

CONCLUSIONS AND COMMENTS:

Test methods were in accordance with those specified in PP&L Order

No. S 04657-5 and 'Request for Deviation from Test Specification',
No. 718-1 (Attachment 2).

Specif-cally, the following requirements were met for all testing at SPS

Technologies:

o All test equipmemt was calibrated and traceable to NBS

o All test personnel were qualified
o Testing was performed in an adequate environment

o procedures were in accordance ASTM A 370-87 paragraphs

13 & 18

The hardness tests and tensile tests at SPS Technologies were performed

in accordance with the FRC quality assurance program, and the contractual

requirements of the customer.

2976H
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TABLE 1. FLANGE IDENTIFICATION

PP&L

~Sam le No.

FRC

~Sam le No. Standard Flan e Size

214090

210223

214098

214438

25355

214662
'16006

216076

718-1

718-2

718-3

718-4

718-5

718-6

718-7

718-8

ASME SA 182 Gr. F316L

ASME SA 181 C1.70

ASME SA 105

ASME SA 105

ASME SA 105 N

ASME SA 105

ASME SA 105

ASME SA 105

2I I

2 I I

4 II

2976H



ATTACK]ENT l.

FRANKLIN RESEARCH CÃER

DIVISION OF ARVIN/CALSPAN

VISUAL INSPECTION REPORT

PAGE lof 1

PROJECT
P718-1000

:~'MEDIATELY PRECEDI.'iG iNSPECTION

Test specimens machined.

ITEA'OMENTS & OBSERVATIONS OBS. DA. E

817-1

817-2

817-3

817-4

817-5

817-6

817-7

817-8

SPECIMEN DIAMETER

.253

.252

. 254

~ 249

.508

.506

. 253

.254

GAGE LENGTH

1.00

1.00

1.00

1.00

2.00

2.00

1.00

1.00

ggF

'P F

$
&-

gdc

6/24/88

6/24/88

6/24/8

6/24/8

6/24/8

6/24/8

6/24/8

6/24/8

DISPOSITION

To Tensile Testing

SUPERVISOR: SIGNATURE: DATE: 6/24



ATTACHMENT 2.

REQUEST FOR DEVIATION
FROM TEST SPECIFICATION

NO P718-1

TO (CUSTOMER) FROM DATE

Lou I~illertz
PPGL
2 N. Ninth Street
Allentown, PA 18101

J. Forman
Franklin Research Center
Valley Forge Corporate Center
2600 Monroe Blvd.
Norristown, PA 19403

CRITICALITY

9 MINOR

C3 MAJOR

0 CRITICAL

EVENT

0 UNEXPECTED SPECIMEN FAILURE

0 FACILITYMALFUNCTION

l3 OTHER

0 PERSONNEL ERROR

C3 ACCIDENT

PROJECT NO.
P178-0001

SPECIMEN I.D. NO.

718-1 + 718-8
SERIAL NO.

N/A

TEST SPECIFICATION

PROJECT TITLE

Flange Tests

EQUIPMENT TYPE

Flan es
MANUFACTURER

N/A

CONTRACT/P.O. NO

S 04657-5

MODEL NO.

N/A

ASTM A 105/A 105M-87a, paragrph 9.4.4 requires hardness testing of specimens
us" nc the Br'nell method.

REASON FOR DEVIATION

SPS Tecnnologies coes not have a Brinell Tester, but equivalent readings
can be taken using the Rockwell 'B'cale. FRC is requesting permission
to make this substitution.

REQUESTED BY

~ /

ENGI EER1

~ &~0
QUALJlY ASSURANCE

DATE

ATE

APP ED BY (CVSTOME

NAME

TITLE
~7/rr

DATE



Field Hardness Test Results

Hfgr Matorial Heat I Code Sizenype BHN

HJH
WJH
HJH
HJH

HJH
HJH
WJM
HJH

HJH
HJH
HJH
HJH
WJH
HJH

SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA350
SA350
SA350
SA350
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105
SA105

HJH SA105
SA105

A13711 ABUA
A13711 ABUA
CIT
CIT
CKS
CKS
CND
CNO
CND
CND
EUHJ
EUNJ
H92091 ABTZ
H920 91 ABTZ
yp
VP
03575
03575
03575
03575
17703
17703
17703
17703
222A9
23804
3426
3426
3426
3426
3426
3426
3426
3426
4631
4631
4631
4631
4631
4631
4631

"'X11010

6Ã11010
6011375
6011375
661P018
661P 018
69

1.5" 150I RFHN
1.5" 150I RFHN
6" 150I RFSO
6" 150I RFSO
1" 150I RFSH
1" 150I RFSH4" 150I FFSO

150I FFSO
6" 150I FFSO
6" 150I FFSO
20" 300I RFN(
20" 300I RFHN
1" 150I RFHN
1" 150I RFHN
0.5" 150I RFSH
0.5" 150I RFSH4" 300I RFHN
4" 300I RFHN4" 300I RFHN
4" 300I RFHN
3" 300I Lap Joint

168
168
156
163
160
158
158
150
150
156
157
162
174
168
144
138
151
157
140
153
147

12" 150I RFWN
20" 150I RAN
20" 150I RFWN
20" 150I RFHN
20" 150I RFHN
20" 150I RFHN
20" 150I RFHN
20" 150I RFHN
20" 150I RFHN4" 300I RFHN
4" 300I RFHN
4" 300I RFN(V'00I RFNIV'00I RFHN
4" 300I RFHN
4" 300I RFHN
10" 150I RFSO
10" 150I RFSO
10" 150I RFSO
10" 150I RFSO
6" 150I RFHN
6" 150I RFHN
12" 150I RFHN

160
158
165'60
157
163
160
156
160
133
130
134
145
141
138
132
148
141
138
144
134
134
180

3" 300I Lap Joint 1743" 300I Lap Joint 157
3" 300I Lap Joint 150
2" 150I, RFl'01 163

m Sco Chemical Analyses: Sample I3
% Sco Chemical Analyses: Sample Il
% Scc Chcnical Analyses: Sample I2

Seo Chemical Analyses: Sample I8
% Seo Chemical Analysesi Samplo I6

Seo Chemical Analyses: Sample I7
w Seo Chemical Analyses: Sample I4
% Seo Chemical Analyses: Sample I5

Total Tested t 48 % Reported to NRC

PAGE lp PART 1



CERTIFICATE OP CONPORMhNCE

PPRII~/P~sSheee~kef (

ATTACHNENT 9

.'(Instructions on reverse of this form)

We certify that the listed items shipped aad required documentation for same
confoiae to the requirements of the purchase order/release/contract and
applicablo codess standards, specifications, and dravings unless othe~se
aoted below'.

(1) Purchase Order/Release No. or Contract Title: S-04688-5

(2) Change Order Notice/hmendmeat No.:

(5)
PP&L Order
Itea No.

(6)
PP&L

Catalo No.

(3) Supplier Name:

(4) Supplier hddress:

LEHIGH TESTING LABORATORIES'NC.

308 West Basin Road Ne~ Castle DE 19720

ITEM IDENTIFIChTION

(7) (8).

eLM
~Sh1 ed

Sample ttl

/f2

Carbon Steel Drillings

tt5

It6

(9) PP&L hpproved Exceptions (httach PP&L hpproval Documentation):

(10)
Si ure R ponsib e Supplier Representative

Tit e

(12)
Date

NM~ 2 'e7C
Rev. 1(7/87)



PPR/l~/I~CShee t~Mof (

CERTIPIChTE OP CONPORMhNCE

'(Instructions on reverse of this form)

Ma certify that the listed items shipped and required documentation for
confozae to the requirements of the purchase order/release/contract and
applicablo codes, standards> specifications, and drawings unless otherwise
noted below.

(1) Purchase Order/Release No. or Contract Title:

(2) Change Order Notice/hmendment No.:

S-04688-5

(3) Supplier Name:

(4) Supplier hddress:

LEHIGH TESTING LABORATORIES, INC.

308 Vest Basin Road, New Castle, DE 19720

ITEM IDENTIFIChTION

(5)
PP&L Order
Itaa No.

(6) (7) (8)
PP&L

9"
~Sh1 Id

Sa e Pr7 on S

(9) PP&L hpproved Exceptions (httach PP&L hpproval Documentation):

(10)
re esponsib Supplier Representative

T tie

(12)
Date

NM+h 2.4+7C
Rev. 1(7/87)



tj SRlllgR) l7$89jjSQ) K(RE)Sji'(RREI7jj%8 []0iGo
308 WEST BASIN ROAD ~ RO. BOX 903 ~ NEW CASTLE, DELAWARE19720 '302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO ~

Susquehanna Steam, Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE July 29, 1988

P.o. No. S-046 88-5

LEHIGH No. E-7-1 1

MATERIA": Carbon Steel Drillings
SPECIFICATION: ASME SA-105 Per Section II 1980 Edition
SAMPLE DESIGNATION: Sample g 1 (NCR 88-0457), 4" Flange, South Sid

OT535El, S83826

Carbon

Manganese

Phosphorus

Sulfur
Silicon

0.22

0.90

0.024

0.014

0.25

CHEMICAL ANALYSIS (%)
SPECIFICATION
AEQUI'REMENTS

0 '5X
0.60-1.05

0 '40X
0.050X

0.35X

IklhrrhIhchv~
Form Sta

Jung-chen Johnson, Ph.D.

These resuhs are subject lo Ihe adequacy and representative character ot the samples submitted. We believe the above lest resutts to be accurate and reliable. Laboratory
encr S. ShOuld they OCCur, Will be COrrSCted free Ot Chartte. In nO eVent Shall Lehr tth TeatinP LabOratOriea. Ino. be liable fOr any SPeotaL Ccnaequential. Or Other damaoeL



Kelht)I)l ')7eaR))Zg K@ROmRIM))3V, ll)M.
308 WEST BASIN ROAD ~ P O. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ (302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO.
Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE

P.O. NO.

July 29, 1988

S-04688-5

LEHIGH NO. E-7-1 -2

Carbon Steel Drillings
ASME SA-105 Per Section II 1980 Edition

Sample <2 S83826 NCR 88"0457 4" Flange East Side of Valve
034343

Carbon

Manganese

Phosphorus

Sulfur

Silicon

0.19

0.91

0. 0.24

0.022

0.26

CHEMICAL ANALYSIS (%)
SPECIFICATION

''REQUI'REMENTS

0.35X

0 '0-1.05
0 '40X
0.050X

0 '5X

lLrhIIe(h %@SR@ ~ ~ 4z.

tun -chen ohnson,,Ph.D.

These results ere sub)ect to the adequacy and representative character of the samples submitted. we believe lhe above lest results lo be accurate and retrabte. Laboratory
errors. should they occur. vntl be corrected free of char ft~, In no event shall Lehioh Testing Laboratories. Inc. be treble Ior any special. consequential. or other damatt eL



Kelhllglh 'iiemlNZg K@8>IM'@RMllm,)ZC.
308 WEST BASIN ROAD . ~ P O. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ I302) 3280500

TEST REPORT

e PENNSYLVANIA POWER AND LIGHT CO
Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA - 18603
Attention: Material Supervisor

DATE July 29, 1988

P.O. WO. S-04688-5

LEHIGHNO.'-7-1-3
MATERIAL: Carbon Steel Drillings
SPECIFICATION: ASME SA-105 per Section II 1980 Edition
SAMPLEDESIGwATIOw: Sample 43, S83826, NCR 88-0457, 4" Flange West of Valve,

034341

CHEMICAL ANALYSIS (%)
SPECIFICATION
REQUIREMENTS

Carbon

Manganese

phosphorus

Sulfur

Silicon

0.22

0.91

'0.025

0. 016

0.25

0.35X

0.60-1.05

0.040X

0.050X

0.35X

aet8@h ms@@ the,

Form 500

Jung-chen Johnson, Ph. D.
I

hase 'esu'ts ara sublect to lhe adequacy and representathe character ot the samples submitted. We b lieve the ~ I
snore, should they occur, willbe corrected tree ol charge. In no event shall behigh Tasting Laboratories. Inc. be liable Ior any spec lab consertuentisl, or other damages.



0
KelhtIIIlh 'FesÃzg L~RtM@RcelIIa, llew.
308 WEST BASIN ROAD ~ RO. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ I302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO.
Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE July 29, 1988

S-046 88-5P.O. NO.

LEHIGH No E-7-1 -4

Carbon Steel Drillings
ASME SA-105 Per Section

LE DEslGNATloN: Sample I4 S838
to Flex

II 1980 Edition
NCR 88-0452, West Flange Connected
Hose Between OP523E and LF03463E

Carbon

Manganese

Phosphorus

Sulfur.

Silicon

0.25

0.90

0.010

0.025

0.23

CHEMICAL ANALYSIS (%)
SPECIFICATION

'REQUI'REMENTS

0.35X

0.60-'1.05

0.040X

0.050X

0.35X

LelhIIeR) 9ss9thg)

Form 500

Jung-chen Johnson, Ph.D.
These results are subIect to the adeouacy and representathe characler ol the samples submitted. we believe the above leal resuns to be accurate and rehable. Laboratory
errors, should they occur, willbe corracled free of charge, In no event shall Lehigh Testing Laboratories. Inc. be liable lor any special. consertuential. or other damages



EelhtjNjlh tisaÃ~RNj Lj,mlhce@Rcejjes, ljzz.
308 WEST BASIN ROAD . ~ RO. BOX 903 ~ NEW CASTLE. DELAWARE19720 ~ I302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO ~

Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE

P.O. NO.

July 29, 1988

S-04688-5

LEHIGH No. E-7-1-5

MATERIAL: Carbon Steel Drillings
SPECIFICATION: ASME SA-105 per Section
SAMPLEDESIGNATION: Sample um5I S83822t

to Flex

II 1980 Edition
NCR 88-0452, East Flange Connected
Hose Between OP523E and LF03463E

Carbon

Manganese

Phosphorus

Sulfur

Silicon

0.31

0.86

0.008

0.028

0.21

CHEMICAL ANALYSIS (%)
SPECIFICATION
REQUIREMENTS

0 '5X
0.60-1.05

0.040X

0 '50X
0.35X

jg,c ~

v Mglh Ih&~~, h
J ng-chen ohnson, Ph. D.

Form 500

These results are subject lo lhe adequacy and representative character ol the samples submit tecL we believe the above test results to be accurate and reliable. Laboratory
errors. should they occur. usn be corrected tree ol charge. In no event shall Lehigh Testing Laboratories, Inc. be liable lor any special. consequential. or other damages.



Kilh)gib 'ii'eaIFmg E@ReemRIMQem, llM.
308 WEST BASIN ROAD, ~ P O. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ (302) 328OS00

TEST REPORT ~

~ PENNSYLVANIA POWER AND LIGHT CO ~

Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE

P.O. NO.

July 29, 1988

S-04688-5

LEHIGH NO. E-7-1 -6

Carbon Steel Drillings
ASME SA-105 Per Section II 1980 Edition

Sample 56, S83829, NCR 88-0461, 2ND Flange North of
PUIQp OP530E

CHEMICAL ANALYSIS (%)
SPECIFICATION

'EQUIREMENTS

Carbon

Manganese

Phosphorus

Sulfur

Silicon

0.19

0.98
" 0.021

0. 021

0.27

0.35X

0.60-1.05

0.040X

0.050X

0.35X

~>vh Ih&m~
Form 500

n -chen ohnson, Ph.D.
These results are subject to the adequacy and represent alhra character ol the samples submitted. We believe the above test results lo be accurate and reliable. Laboratory
enors, should they occur, wtff be corrected free of charge, In no event shall Lehlgh Testing Laboratories. Inc. be liable for any special, consertuentiaL or other damages.



0
B,tmlhtjglh 'jjtaalFmg lj,@E>m'calcxratm, ljjM.
308 WEST BASlN ROAD, ~ P O. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ (302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO.
Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

DATE July 29, 1988

S-046 88-5P.O. NO.

LEHIGH NO. E-7-1 -7

CHEMICAL ANALYSIS (%)

MATERIAL: Carbon Steel Drillings
SPECIFICATION: ASME SA-105 Per Section II 1980 Edition
sAMPLE DEsIGNATIoN'ample N7, WAN83831 NCR-88-0453, Flange North End of

OE-507E, Jacket Water Heat Exchanger "E" Diesel

SPECIFICATION
'EQUIREMENTS

Carbon

Manganese

Phosphorus

Sulfur
Silicon

0.28

0.93

0.008

0.021

0.24

0 '5X
0.60-1.05

0.040X

0.050X

0 '5X

Il Ihlnlll rvv~
Jung-,chen Johnson, Ph.D.

I

Thea e reauhS are Subjeot lO the adequaoy and repreaentatiVe CharaC ter Of the Sam plea Submitted. We belleVe the abOVe !eat tea vita tO be aCCurate and retrabte Labcratpry
~aors. should they occur. willbe corrected free ot charge. In no event shall Lahigh Testing Laboratories, Inc. be tiabte tor any epeeist, consequentiat. or other damages.



LelhjjNlh 'LjomlNzg lj,+%>oo@Rcx jjm ljzc.
308 WEST BASIN ROAD ~ RO. BOX 903 ~ NEW CASTLE, DELAWARE19720 ~ (302) 3280500

TEST REPORT

~ PENNSYLVANIA POWER AND LIGHT CO ~

Susquehanna Steam Electric Station
P.O. Box 467
Berwick, PA 18603
Attention: Material Supervisor

W

DATE

P.O. NO.

July 29, 1988

S-04688-5

LEHIGH No. E-7-1-8

Carbon Steel Drillings
ASME SA-105 Per Section II 1980 Edition

Sample N8, WAtrS83826, NCR 88-0457, Flange East of Valve
034342

CHEMICAL ANALYSIS (t)
SPECIFICATION
'REQUI REMENTS

Carbon

Manganese

Phosphorus

Sulfur

Silicon

0.19

0.95

0.018

0.021

0.27

0.35X

0.60-1.05

0.040X

0.050X

0.35X

E Ideas ltanv~,h
Form 500

Q-de ~.Jung-chen Johnson, Ph.D.

Thats raSutta are Subjaat tO the adaquaCy and rapreaanlatiVa CharaCtar Ot lhe SampleS Submitted. We balieVe the abOVe teSt reautta IO be aCCurate and ralrabta LabOratOry
~rrors. shoutd they occur, witt be corrected free of charge, In no avant shall Lehigh Tesling Laboratories, Inc. be liable for any spacia4 consaquentist, or other damages.



Saxsxles of West Jersey Fiances tested by Bechtel for NLNARC

PPAl PPCL
Sanple 8 RIR 8 Hfgr Hatorial Keat Description

1
2
3
4
5
6
7
8
9

10ll
12
13
14 ipr )
15
16
17
18
19
RO

82-1549
8R-1549
82-1549
82-1549
8R-1549
82-1549
BR-1549
84-4845
84-5503
84-5511
84-5511
84-5530
84-5551
84-5559
84-5718
84-5824
84-58R9
84-5878
84-5898
84-5904

HJH SA105N
HJH SA105N
HJH SA105N
HJH SA105N

'-'JH

SA105N
HJH SA105N
HJH SA105N
HJH SA105
HJH SA105
HJH SA105
HJH SA105
WJH SA105
HJH SA105
WJH SA105
HJH SA105
HJH SA105
WJH SA105
WJH SA105
WJH SA105
WJH SA105

GDFS
GODO
GDDN
GDKR
GDKR
ETOO
GDDN
RORX
438
A23
39E
VS
RORX
80508
HJH-B4
2059
AR9
A23
80508
VP

1.0" 15008 Blind
1.5" 1500$ Blxnd
2 0" 1500I Blxnd
2.5" 1500$ Blxnd
3" 1500'lind4" 1500m Blind
R.O" 1500$ Threaded
2" 15000 RFSW
1.5" 1508 FFSW
0.75" 15000 Ring Joint SW
1" 6000 Ring Joint SW
1 5" 300% FFSH
2" 15000
2" 600S SHWJ
1" 600m SH
2" 300S RFWJ Orifice
2" 600'lind
1" 3000 FFSH
1" 900S SWWJ
0.5" 150I RFSW

pc

D

PAGE 1> PART 1
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