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Mr. A. L. Parrish, III
Manager, Multiple Power Projects
Virginia Electric and Power Co.
P.0O. Box 564
Richmond, Virginia 23204
Attention: J. E. Wroniewicz
Subject: Surry Unit 2 Transmittal of Final Rev. 1

of Qualification Review Package
Dear Mr. Parrish:

Transmitted herewith is one (1) copy of the final signed-off
Revision No. 1 of the qualification document review package
QDR-5437-131-01 Continental Wire & Cable Company 600V and 1000V
Cables with Silicone Rubber Insulation & Hypalon Jacket dated
9/21/82 for your permanent files. All VEPCO's comments have
been resolved and incorporated along with additional NUS com-
ments in this revision. Revised sheet numbers are listed in
Record of Revisions Table.

Our review for the above equipment is complete and the package
is closed. The original master file with one additional copy
shall be turned over to you at any time you advise.

If you have any questions,. please call.

Very truly yours,

N.K-Garp
{

_f_‘« R. C. Wilson
Project Manager

. Garg,..NUS.w/enc."
Ballav, NUS w/enc.

J. Reckman, NUS w/o enc.
. L. Renehan, NUS w/o enc.
B. Gerges, NUS w/o enc.

cC:
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6 A Halliburton Company
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Date

Porm QDR-3/01/80
Client ID: vVircinia Electric & Power Company
Plant: Surry Unit 2

Qualification Document Review
Checklist

Review for: DOR Guidelines

By .
1 iéV?L zgzinﬁgézz.
Sheet 1~ -

QDR-5437- 131-01

NURE2G-0588 [_|

1. Name of the Reviewer: C. J. Endlich Date: 4/6/82
) 600 and 1000V Cables with Silicone Rubber Insul.
2. Equipment Covered: & Hvpalon Jacket, Manufactured by Continental Co.
3. Equipment Tag No(s).: See Spec. No. NUS-326
. YES | NO| NA| Pace Ref,

4. Does the report address all of the X See Attachment 1

Class lE equipment in this category

listed in the master IE eguipment

list?

*5, Is the report traceable to the plant X See Attachment 1
equipment?

*6, Does the report specify an acceptance | X See Attachment 1
criteria for equipment performance?

*7. Was a base line test done to estab- X See Attachment 1
lish the reference basis? .

3, Do the maximum and/or accident X See Figures 30 & 30A
temperature and pressure used in the (Attached) See
test envelope thcse for the plant? Attachment 1
(Table 1)

9. Are thermal aging parameters chosen X See Attachment 1
and used in the tests supported by
adequate documentation or references?
Kote: Aging times less than 100 hrs
not acceptable,

#10. 1Is radlation aging addressed? (Test X Ref. Documents 61
or analysis. If analysis, is adeguate and 63, Ref.,
documentation provided?) : Page 3

*]ll. Doesg the radiation dose profile, i.e., X Same as item 10
integrated dose for normal operations
and accident for the plant, fall with-
in the envelope used in qualifications?

ROTE: terisk * indicates items applicable

to DOR gquidelines,

NUS CoORPoSSATICN



Porm QDR-3/01/80

Client ID:

Plant: Surry Unit 2

*12a.

.b.
C.

13.

14.

*15.

*16.

17.

*18.

19.

20.

*21.

22.

Does the total integrated dose
include Beta radiation?

If not is there an analysis for this?
Is it required?

Was humidity aging considered?
(Not regquired for cables.)

was vibration (ambient) aging
addressed?

Was mechanical and/or electrical
cycling acdressed?

Do the DBE test parameters ndeet

or exceed thcse given in the spec-
ification? Make a copy of the
temperature envelope used in the
test andé superimpose it on the
recuired environmental envelope.
Assure that deviations between the
two are justified in the report.

Does DBE temperature envelope used
in the test contain the docble peak
required by IEEE-323-747?

Does the DBE qualificaﬁion include
chemical spray? Test or analysis)

Doeg the spray concentration used
in tests meet or exceed thcse to be
used for the plant? -

was the spray testiag done while
under the exiremes of pressure and
texperature?

Are the marging used in DEE test
parameters defined?

Do the margins conform to those
required by IZFE-323-1974 and any

applicable daughter standard for this

equipment?

Rev. 1 Dated 9/21/82

Virginia Electric & Pewer Comgpany

“Izes

She

et 2

QDR-5437-131-01

Ko| NA| Page Ref,
X See Attachment 1

X

X

X
X
X .

X See Figures 30&30A
(Attached) and
Attachment 1

X
\
X
X
See Attachment 1
X
/
X
See Attachment 1
X

NUS CORPQRATION




Form QﬁR—3/ﬁl/80

Ciient ID:

Plant: Surrv Unit 2

*23.

*24,

*25.

*26.

*27.

. ®28.

29.

30.

3l.

32.

33.

Did the specification provide the
required operating time for the
equipment in the DBE or other
specified harsh environment?

Does the test operating time under
the harsh environment equal or
exceed that in the equipment
sgecification? Assure that ade-
quate jugstification is provided
for deviation. .

Does the specification call out the
submergence requirements if any?

Does the test program include submer-
gence tests? If not assume that tle
justification is provided.

Is the accuracy demcnstrated during
testing equal to or better than
that specified?

Are the mounting and installation
interfaces used in the test config-

uration similar to thcse used in the
lant?

Was the test measuring eguipment (TME)
calibration addressed in the report?

Does it specify that the calibration
of the ™E is traceable to N3S oOr
other secondary standards?

wWas the seismic testing/analysis done
on aged component or eguipment?

Did the seismic testing/analysis
address effects of age?

Does the seismic test response and/
or criteria used enveiope the re-
quired resporse specira for the
plant?

Rev. 1 Dated 9/21/82

Virginia Electric & Power Company

Sheet 3
QDR=-8437- 131-01

Yes | No | NA | Page Ref.
X 90 Day Review
Worksheet 6-60
X See Figures 30 &
30A and Attachment
1 A :
X
X
- X
X
X
See Attachment 1
X
X
X
X

NUS CTREPCFATION




Porm QDR-3/01/80

Client ID:

Plant: Surry Unit 2

*34.

*35.

*36.

*37.

*38.

'39.

.40.

*41.

Rev. 1 Dated 9/21/82

Virginia Electric & Power Company

"|Yes | Yo

Sheet ¢4
QDR =5437 -131-01

NA | Page Ref,

Was the same test specimen subject
to the entire test segquence? (In-
cluding aging tests? - NUREG 0588)

Compara the block diagram for this
report against the one you have pre-
rared from your understanding of what
test and procedures are requirced as
per IEEE-322-1974 and any applicable
dauchter standard for this ecuipment.
Do yce believe the report meets the
intant of these standards?

Is the gualified life (QL) exdlicitly
stated? Fill this information in the
master IE equipment list.

Do the aging tests/analysis results
support the QL conclusion and is
adeguate documentation provided to
support this conclusion?

Review the test results on a relative
comparison basis (i.e,, performance
parame-ers of the base line tests
versus those during the varjious tests).
Was there any major discrepancy?

If so, was it satisfactorily explained
in the report?

Are maintenance regquivements and com-
pcnent replacement intervals specified?

Eave vou compared maintanance and re-
Placement requirements to those in the
standard instruction/maintenance
manuals and identified any special
items in Table 27

X
X

X
X

X

See Ref. No. 63

Figures 1 and 2
(Attached)

Ref. Doc. 61,
Arrhenius Plot
See Attachment 1

NUS CORPTRATICN



Rev. 1 Dated 9/21/82

Porm QDR-3/01/80 : ' Sheet §
Client ID: Virginia Electric & Power Company QDR-5437-131-01
Plant: Surry Unit 2 .

List all the reference documents used for this review by
their titles and identification nc., with their revision
level and date.

1) IE Bulletin No. 79-01B, January 14, 1980.

2) VEPCO Specification No. NUS-326, Rev. 1 dated
June 20, 1969. :

3) VEPCO 90 day review submittal to NRC dated Aug. 24,
1981.

4) Environmental Zone description for Surry Power Plant
dated Aug. 24, 1981.

5) Ref. Doc. No. 61: 1i) Letters, Anaconda Erricsson Inc.
to S&W Eng. Corp., Dated 10/8/80,
;0/21/80 and 12/10/80.

.1i) Data Sheet on Physical Properties
of compound CC-2115, silicon rubber
after conditioning simulating a
LOCA condition, Rev. 1, 3/28/80.

' iii) Arrhenius Plot, Figure IV, dated
6/30/78. )

6) Ref. Doc. No. 63: Continental Wire and Cable Company,
Final Report F-C2935, dated October,
1970 & Addendum to final report
F-C2935 (Ref. 1).

NS CORPTRATICN



600V _& 1000V Silicone Rubber Continental Cables

TABLE 1

Rev., 1
Sheet 6

Dated _9/21/82

ODR-5437- 131-01
Surry Unit 2

Special Environmental Reguirements

DOCUMENT REFERENCE
PARAMETER SPECIFIED QUALIEIED SPECIFIED QUALIFIED
Westinghouse ; Ref. Doc. No.
Letter No. 61 and QDR
OPERATING 120 Days )120 Days NS-SS~79287 Attachment 1
TIME
Max: 120°F S&W Calc. Ref. Doc. No.
Min: 105°F 12846 .44-US 61 and QDR
TEMPERATURE |Accdt: 280°F | 298°F Max. (B)-052-1 Attachment 1
Normal:
9.0-11 psia Ref. Document
PRESSURE Accdt: . 0-50 psig As Above No. 61
58.7 psia
Ref. Document
RELATIVE Oper: N.C.*
HUMIDITY Accdt: 100% 100% As Above No. 61
Oper: 7 Ss&W Calc. Ref. Document
1.3x10 Rads 8 12846.54-RP 1s 6
Accdt: 1x10° Rads |43g-7 No. 61 & 63
IATION . -
RADIATIO 2.4x10 Rads 1
Env. Zone
Description
SUBMERGENCE N/R** N/R Table RC-3A
* N.C. = Not Calculated

** N/R - Not Required




Rev. 1 Dated 9/21/82

Porm QDR-3/01/80 Sheet 7
Client ID: Virginia Electric & Power Company QDR -5437 - 131-01
Plant: Surry Unit 2 :

Table 2

Special Regquirements

1. Maintenance Requirements/Intervals

N/A

2. Replacement Requirements/Intervals

N/A
3. Storage Recuirements?* -
N/A

4. Installation Reguirements*
N/A

*Applies to spare parts and replacexent only for cperating plants.

NUS CORPORATION




Rev. 1 Dated 9/21/82

Form QDR-3/01/80 Steet 8
Client ID: Virginia Electric & Power Company QDR -5437-131-01
Plant: Serry Unit 2 :

QUALIFICATION RZPORT REVIZW SUMMARY

1. Bguipment Qualification Reviewed: Test Reports on Silicone

Rubber High Temperature Cable, Manufactured by Continental
Wire and Cable Company (Reference Nos,. 61 & 63)

2. Status of Qualification Records:

X Records identified (Full/Par+ial), obtained (Full/Rer:ial),
and review (Full/Pareial) summarized onQDR-3/01-80 fcrms.

The following additional documents have been regues:ed:

l' 2.
3. 4.
£. 6.

Follewing areas/documents regquire additional reviaw:

1. 2.
3. " 4.
5. ‘ 6.

Other comments on status cf gqualification records:

3. Status of Qualification

X_ Zquipment qualification meets the DOR guidelines. For
additional comments and recommendations, see section 5.

Additional evaluation is ne=ded to justify qualifica-
tion status. Details of additional evaluation needs
attached,

Qualification tests consistent with the recomrendations

of NUREG~03588 for Category 1 equipment should be per-
formed on the equipment,

NUS CTRPORATION




Rev. 1 Dated 9/21/82

Porm QDR-3/01/80 : Sheet 9
. Client ID: Virginia Electric & Power Company QDR=~5437-131-01
Plant: Surry Unit 2

Equipment should be relocated to an area where it will
not be exposed to a harsh environment.

Other recommendations:

5. Additional Comments/Recommendations

1) In response to the deficiencies listed in NRC's "Ten
Day Letter" of April 2, 1981, N08.1-N03-002, Re. Spec.
No. NUS-326, the test data show the following:

a) QT: 120 days (Question No. 8 of Attach. #1 of this
QDR) .

b) CS: 120 hrs. immersion in .5% boric acid solution
(5000 ppm B) at 150°F (Ref. Doc. No. 61, data
sheet on silicone rubber and Question 18 of
Attachment #1 of this QDR).

c) A : 1200 hrs. at 210°C (Ref. Doc. No. 61, Arrhenius

. Plot, and Question 9 of Attach. #1 of this QDR).

d) OM: Type testing and analysis (Ref. Doc.'s 61 & 63;
and Attachment #1 of this QDR).

e) QI: Qualification Documents were obtained (Ref.
Doc.'s 61 and 63).

Conclusion: All the deficiencies have been resolved
against these cables and NUS finds them
qualified.

2) See Attachment #1 for additional comments.

Znvironmental qualification documents for the equipment identi-
fied herein have been reviewed and Jetermined tc be adequate and

auditable,

Prepared by: C. J. Endlich t%ﬁi, Date: 4/6/82

Date: 4/28/82 , 9f=jgz-
Date: 9/1/82

Certified by:

A. K. Ballav

VEPCO's review and approval of NUS comments and recommendations

' Date

NUS CORPTRATION




ATTACHMENT #1

Rev. 1 Dated 9/21/82

Sheet 10

QDR-5437-131-01

Surry Unit 2

ADDITIONAL INFORMATION/CLASSIFICATIONS/JUSTIFICATIONS

Question No. 4

NUS evaluated the test specimen cited in this report against
those types of cables used in the plant and determined this
report to be adequate in establishing qualification of the
following 600V and 1000V cables with silicone rubber (compound

CC-2100) insulation and hypalon jacket used in the Surry Plants:
4/0, Insulation Thickness .078, Jacket thickness .060 (triplex)
1c-1/0, Insulation Thickness .078, Jacket thickness .060
1c-%#4 , Insulation Thickness .062, Jacket thickness .045
1c-#8 , Insulation Thickness .062, Jacket thickness .045
1c-#12, Insulation Thickness .047, Jacket thickness .030
1c-#16, Insulation Thickness .047, Jacket thickness .030
2C~-#8 , Insulation Thickness .062, Jacket thickness .060
6C-#16, Insulation Thickness .047, Jacket thickness .060
6C-#2-6, Insulation Thickness .078, Jacket thickness .080
6C-#4-8, 1Insulation Thickness .078, Jacket thickness .080
7Cc-#12, Insulation Thickness .062, Jacket thickness .080

Question No. 5

NUS compared the insulation systems of the test specimen in

the test report versus the insulation system of the cables

used in the plant by document research (Ref. Report No. 61)

and determined that this report is applicable for establishing
qualification status of the cables, cited in Question 4, above.

Question No. 6

Satisfactory performance of cables, as specified in the report,
is based on:

1. Demonstration of good physical characteristics
such as elongation retention of 50% or better
of the original after thermal aging per Ref.
Doc. 61.

Acceptable tensile strength (40% of original)
after being exposed to harsh environment per
Ref. Doc. 61.

Maximum leakage current of 1.3 MA at 2 KV or
3.5 MA at 4 KV and IR value of 53 M ohm minimum
(Table 1 0of Reference Report #63.)

NUS finds these minimum performance criteria acceptable.

NUS CORPORATION



Rev. 1 Dated 9/51}82

Sheet 11
QDR-5437-131-01
Surry Unit 2

ATTACHMENT #1

Question No. 7

The following base line tests were done, as shown in Ref. Doc.
No. 61.

Tensile strength and elongation

Question Nos. 8, 16 & 24

i) FIRL conducted a steam pressure test on a preconditioned
(66°C, 100% RH for 6 hrs) cable sample at 340°F for 2 hrs
and 160°F for 20 hrs (Section B & C of Ref. Report No. 63)
with no chemical spray.

ii) Continental Company conducted a LOCA test of 240 hrs as
shown in Fig. 30 & 30A. The following analysis
shows that this Continental Company's LOCA test
is more severe than the plant required LOCA conditions.
In Figure 30, 50 psi steam (Ref. Report No. 61) is taken
as equivalent to 298°F (Ref. Page A-13 of CRANE Technical
Paper No. 410, 1979).

ANALYSIS:

LOCA Requirements vs. Conducted LOCA Test Calculations

The first 48 hrs of the test which envelops the peak acci-
dental conditions are not considered in the following
calculation, only last 72 hrs of test at 298°F are considered.

Using Arrhenius Equation:
= _Q(Tz-Tl)
Tle2

Tx = TLe

T = LOCA test period at T2 in hrs.

T. = Required time of LOCA = 118 days = 2832 hrs at 120°F

L

@ = Activation energy, EV (l1.14 for silicone rubber
per EPRI NP-1558, Final Report, September 1980,
Appendix B)

K = Boltzmann's Constant 8.617 x 10> EV/°K

NUS CORPORATION




Rev. 1 Dated 9/21/82
Sheet 12

QDR-5437~131-01
Surry Unit 2

ATTACHMENT #1

Question Nos. 8, 16 & 24 (Cont'd)

T2 = Elevated Temperature to be used in °K (298°F =
148°C = 148 + 273 = 421°K)
T, = 120°F = 48°C = 48 + 273 = 321°K ]
{

Substituting the values in the above equation and solving:

-1.14(421-321)
8.617x421x321%X10"°

T 2832e

X

T
X

0.16 hr £ 72 hrs.

Conclusion: Hence it is evident that the conducted LOCA
- test (120 hrs @ 298°F & 120 hrs @ 150°F)is
much more severe than the required LOCA
conditions of the plant.

Question Nos. 9, 36 & 37

Continental Wire and Cable Company developed an Arrhenius plot
(Fig. IV of Ref. Report No. 61) for silicone rubber compound
CC-2115, (originally no. CC-2100) with an end point criteria

of 50% elongation. This plot indicates that at 125°C rating of
the cable as required by Spec. NUS-326, it has an enormous life
(much more than 40 yrs).

Hence we consider these cables to have a qualified life of 40
yrs.

Question No., 12

Subject cables per Question No. 4 above shows a minimum of 77 mils of
insulation (47 mils silicone rubber insulation and 30 mils
hypalon jacket). According to IE Bulletin No. 79-01B, dated
January 14, 1980, Enclosure 4, Section 4.1 (Beta Radiation 8
Doses) the conservative unshielded surface beta dgse of 2x10
rads would therefore be reduced by a factor of 104, leaving

a conservative unshielded surface beta dose of 2x106 rads
maximum. The gpecification calls for a total gamma radiation
dose of 3.7x107 rads. The total radiation dose used for quali-
fication (which is 1x108 rads) is more than one order of mag-
nitude higher than the required dose and therefore the effect
of Beta dose to sensitive internals is considered negligible.

NUS CORPORATION




Rev. 1 Dated 9/21/82
Sheet 13

QDR-5437-131-01
Surry Unit 2

ATTACHMENT #1

Question Nos. 18, 19 and 20

As per Ref. Doc. No. 61 the sample cable was immersed in a 0.5%
(5000 ppm B) boric acid solution for 120 hrs at a temperature
of 150°F as part of a LOCA incident simulation with tensile
strength and elongation values as shown after different levels
of radiation. NUS finds this immersion test more severe than
the chemical spray test as specified in worksheet 6-60 (Spec.
No. NUS-326).

Question Nos. 21 and 22

Margin is defined as the difference between the most severe
specified service condition which exists in the plant and
conditions used during DBE tests of specimen to account for
normal variations in commercial production of equipment and
reasonable errors in defining satisfactory performance.

Margins for temperature and pressure (See Fig. 30 and 30A
attached), chemical spray (see Question No. 18 above), radiation (see
Ref. Doc. Nos. 61 & 63), and thermal aging (see Question 9 above)
are adequately addressed. Therefore in accordance with IE
Bulletin No. 79~01B, dated January 14, 1980, Enclosure 4,

Section 6.0, the DBE test satisfies the guidelines as outlined

in sections 4.0 and 5.2 of the aforementioned bulletin and no
separate margin factors are required to be added.

Question Nos. 29 & 30

Test measuring equipment calibration as well as traceability

to NBS are not considered critical since generally the test
facilities have a quality control procedure which is recognized
by the industry and which assures proper maintenance of the
calibration of the TME.

NUS CORPORATION




Rev. 1 Dated 9/21/82

Sheet 14
QDR-5437-131-01
Surry Unit 2

CONTINENTAL CABLE AND WIRE CORPORATION (ANACONDA COMPANY)
QUALIFICATION TEST SEQUENCE BLOCK DIAGRAM

EQUIPMENT COMPARISON

QUESTIONS 4 & 5 OF ATTACHMENT 1

THERMAL AGING

REF. DOCUMENTS 61, FIG. IV,
(QUESTION 9 OF ATTACHMENT 1)

RADIATION EXPOSURE

A

REF. DOCUMENTS 61, DATA SHEET
ON CC-2115 SILICON RUBBER AND
63, REF. 1, PAGE 3

(QUESTION 12 OF ATTACHMENT 1)

EXPOSURE TO LOCA

REF. DOCUMENT 61, LOCA

CONDITION:

120 HRS. AT 298°F/50 PSIG AND

120 HRS IMMERSION IN 0.5% BORIC
ACID SOLUTION AT 160°F; RADIA-
TION LEVELS 1x107 RADS, 5x10

RADS AND 1x108 RADS

(QUESTIONS 8 & 18 OF ATTACHMENT 1)

MARGINS QUESTION 21 OF ATTACHMENT 1
DOCUMENTATION COMPILED CABLE DOCUMENTATION
- (SHT. 5 OF QDR-5437-47-01)
FIGURE 1 B
NOTE: THE ABOVE BLOCK DIAGRAM IS COMPARED WITH FIGURE 4

(BLOCK DIAGRAM FROM DOR GUIDELINES).

NUS FINDS

THAT THIS MEETS THE INTENT OF FIGURE NO. 4.

NUS CORPORATION



Rev. 1 Dated 9/21/82

Sheet 15
QDR-5437-131-01
Surry Unit 2

DOR GUIDELINES BLOCK DIAGRAM FOR
EQUIPMENT QUALIFICATION

Comparison of tested
or analyzed equipment
to plant equipment

Section 5.2.2

|

Thermal aging by
materials analysis,
accelerated aging,
common mode failure

Section 5.2.487.0

Radiation exposure
by materials,
analysis testing

Section 4.1.2,
5.2.3 & 5.3.1

\

Chemical spray by
testing or analysis

Section 4.1.4 &
5.3.2

Y

Submergence by
test or analysis

Section 4.1.3

FIGURE

Accident Conditions by
test or analysis

Sections 4.1 & 5.2.1

Margins for type testing
of equipment

Section 6.0

4

Documentation

Section 8.0

2
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Facllity: VEPCO, SURRY
Unit: 2
Docket: 50-281
SYSTEM:
COMMON ELECTRICAL
EQUIPMENT

EQUIPMENT DESCRIPTION

PLANT ID NO.
Spec. No. NUS-326
P.0. No. 330

COMPONENT:
High Temperature Cable

MANUFACTURER: )
Continental Wire and
Cable Company

MODEL NUMBER:
Silicon Rubber

FUNCTION:
Supply power to safety
system

ACCURACY:
Spec: NR
Demo:

LOCATION: RC-3A
Inside Containment
Inside Cranewall

SERVICE:

FLOOD LEVEL ELEV: -21'11®
ABOVE FLOOD LEVEL: X Yes
“No

NR = Not required.

0K,

SYSTEM COMPONENT EVALUATION WORK SHEET - 90 DAY REVIEW

Environment Documentation Reference Out-
. standing
Units Specification Qualification Specification Qualif. Method Items
> /a0 Pays analysis &
OPER. 120 days Note—t— Westinghouse Note—t Hobo—t
. © I/éz Tv"; T@J"‘ Nene,
TIME Ref. Ltr. No. 150 ‘
. NS-S5-79287
Sée F‘ !ee.rq .
TEMP 0-2thry - =63 Type Hobe—1t
“F _ 150F w‘ oL 16%F -6 hr 61,63 Testw Psne
' 0*-720 6-26 hr ! 1507 Gnalysis
or, 21 12;{- \s*w Cale. 12848, ,
GY -yS(B) o521
Seg Fa. 20A See Fry, 30A
PRESS. 3’ Ui\ o e Wv 644—63 Type Note3
psia 2\7 7o/, \gBIA/04247 Glb3 Testr None
- 150 am\l\,n'.‘ e
REL. 100 100 7W S Type Note—i-
HUM. % o 6/, 63 Test None
T mmersion in /7870
CHEM. H3BO3 (2,000-2,200 -Note— s~0se ppm - Yobe=t lote—
SPRAY ppm B) boric acid 7 ¢l 63 spg, Test N oone.
buffered to pH of Soivtion for IL‘D I/ro/ . an;l,u.‘
8.5-11 NaOH, 0-4 hr hrf at /00"
RAD. LOCA = 2.4 x 10E7 1 x 10E8 S&W Calc. 61, 63/ Yote—1"
40 Yr = 1.3 x 10E7 12846.54- 1570 None
RP-038-4 |
’
AGING qoguZe“ 40 qrs. MEPCo Spec. 6’ 6% None
es N ANvs-2a6 160
SegtiomT-0
AV, 2one
tl"lf+nn
SUB. e NR NR NR None
MR, p

Spec. No. NUS-326

368lo
—Table KC-34

All numbers written in Documentation Reference Qualification column are identified in Section 8.

REV-4 6-60

Z 3Tun Axans
T0-TET~-LEPS-UQD

8T 2399Ys

*ADY

8/12/6 Po3ed I




SECTION #2

SPECIFICATIONS, PURCHASE ORDERS,
VENDOR PROPOSAL

MNUIS CORFORATION




VEPCO SPECIFICATION NO. NUS-326
(FOR SILICONE RUBBER CABLES)
DATED JUNE 20, 1969

Page 2a



J.0.'08, 11448/11548
NUS-326

SPECIFICATION

FOR

SILICONE RUBBER CABLE

SURRY POWER STATION

FOR

CENTRAL FILING GFPARTMENT
A.'_‘{. i Q...‘)V’»r NS BN //:’f_’. '3...
NO_z 2., 1P A
Codtn |, o duneTno ~ Shai
April 14, 1969
Revised June 20, 1969

1972 EXTENSION - SURRY POWER STATION

- VIRGINIA ELECTRIC AND POWER COMPANY

RICHMOND, VIRGINIA

REVISIONS REV. 0 | REV 1
' Lead Enzr. |RQwC~ wl .~ ~ ﬁ
Prepared By Approval MIR‘ ﬁ 2y ,f,)

Equipment Specialist Ravizy:

—— —————
.

)

' Ba
Iyt

4B,

4.0%_|

Quality Assurance Review

S

75 |

STONE & WEBSTER ENGINEERING CORPORATION

BOSTON, MASSACHUSETTS

m“




b CBIRAL Cﬁllﬂ!tzréﬁHgQRTMENT
K1) |

R" -v- l. : ' '. . /","'. V.'L.Pfof'|t R )
< : : —Nr.NoRS W s e —
.o : | . "~ | NOStatlon Superintendens

: : S s a, GG v Jf,

. o . . . .
.. . - .
. \

 dune VI, 1369 ,
J. 0. fes, Y1540 _ . .
11548 o - . _sw-m-
Stons 8 Wliater Enginvering Corperatlicn
. 225 Franklin Streel N
. Tusten, asyuchusotes 2157
Congleman:

f. tLe Ol MISEER CA&!
. C TRy P K STAYION
1872 PRYEAIITY - SuNY pouER STATIUN

e hova Peviemd viur letter Ku3-5%50, Jated May 20, V13635,
and speciflication for sllicone rusiar cable.

Tha sreclficarinm 18 =~rrowed wlth tha folio-ing rovisions:

1. Changs parsgronh 6 to tha fo!]c-d'ag;

‘ _ ' - Canlos thai ara spogificd Yor usa Yo augluae
- pomlr sietlons Lust La cagaslu of vithstamding over
e earnariod 11fe of the cacle o t028) raslatien
“does of 177 rads withcut any signiticent chms,o in
physlcat end electrial prnertias,

2. Ad @ smzu guallty mt'ol ins;ction axcet for
the NG ¥ Leade, . :

o Tha reotsirendod Sldders are morsved wisn the folloxlng
addiclons: . . - ' .

- . . N g

\

! .- .
$. Continental Vire ead Cable Corpany . ;
2, Erand ¥em Lovmany . C . o ;
3. €3zax Wirm and lable (aspany o - : i
3. Gkonite Lozneny -

Yery truly yours,

iS4

- . - Stenley Racone
Vice Prestidunt

cat Rr, 6. A, Fmutson ) .
w. b, M, Arustrong )

/&/Qoéljpc @ : : S ' - |




STONE &§ WEBSTER ENGINEERING CORPORATION

A 225 FRANKLIN STREET, BOSTON, MASSACHUSETTS 02107

sovron " AT oxman

Samsen ™ - AIR MAIL o ronLe

on Prancisen SRR g;:.i;i_}z;‘%:l-“

Mr. E. B. Crutchfield May 20, 1969
Senior Vice President

Virginia Electric and Power Company J.0.Nos. 11448
7th and Franklin Streets 11548
Richmond, Virginia 23209 _ NUS-3457

Dear Sir:

SILICONE RUBBER CABLE
SURRY POWER STATION

1972 EXTENSION - SURRY POWER STATION

We enclose for your review and comments four copies 6?fﬁ5§:—5é
Specification for Silicone Rubber Cable dated April lh$'1969.

+All items in this specification are for use in high temperature
ambient conditions, or for engineered safety equipment. Items
1 through 6 are to be used for electrical penetrations. Item 1
is also used for the inside recirculating spray pump motors (2
conductors per phase). Item No. 7, power cable to the pressur-
izer heaters, will be run from the pressurizer to a local
Junction box approximately 20 ft away; Item No. 8. will be used
for signal cables to the position coils of the control rods;
Item No. 9 describes power cable to the 1ift, stationary and
movable gripper coils of the full length control rods; and Item
No. 10 describes power cable to the part length control rods.

Items Nos. 8,9, and 10 will be run from the control rods to a
recessed floor connection box approximately 35 ft away. Items
Nos. 9 and 10 specify 1,000 v insulated cable because of the
possibility of d-c transients.

Paragraph 12 on page four, Inspecfion and Test Reports, is
incorrect and will be updated in accordance with our latest
instructions prior to requesting bids. :

We recommend that bids be solicited from the following:

1. Anaconda Wire and Cable Company
2. Collyer Insulated Wire Company
a. General Cable Corporation
. General Electric Company, Wire
-and Cable Department




EBC 2. May 20, 1969

5. Kalser Aluminum and Chemical Sales, Inc.-
© Electrical Conductor Division
6. Phelps Dodge Copper Products Corporation
g. Rome Cable Division Cyrus Mines Corporatlon.

c; Simpﬁ >4 Wir,i(and able Compan% o, D " 0{ ¢ o -0

We should appreciate receiving your comments on the enclosed
specification and recommended 1list of bidders at your earliest
convenience.

a bro—J “"’X(‘ .
Yours very tru

v V. A. Suziedell s
Project Engineer

Enclosures

RWC :KK

BT -’1""“'1” o -
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5TOMT. % WEBGTER ENGINEERING CORPORATION, Engineers
Boston, Massachunetts

JoU.lin. L144E[11548 SPECIFICATION - Page 1 of 1
. Order lio. FOR Date April 14, 1969
NUS-326 _ SILICONE RUBBER CABLE Revised Junme 20, 1969
' FOR

SURRY POWER STATION
VIRGINIA ELECTRIC AND POWER COMPANY

Seller:

SCOPE - This specificatlion covers the number and types of ﬁnits to be supplied,

conditions of service, required performance, materials and construction of each unit
appearing in the schedule.

SECTIONS - In addéition to this Swmary and schedule, the complete specification is
composed of the following:

Equipzent Data Form No. Peges
Specific Requirements For _
Silicone Rubber Cable ' ' ' : 8§ -
Schedule A - 600 V Silicone Rubber Cablg _
Schedule B - 1,000 V Silicone Rubber Cable 1
Quality Assurance, Nuclear Plant Machinery,

‘ Equipment and Materials N1004~2-69 2
Inspection.Report -~ Shop Quality Control ; QCD-101 T2
NOTES - The elevation of the project site is 27.5 gt.

After receipt of order, the Seller shall submit:
coples of 21l correspondence.
= reproducible prints of outline drawings for comments within weeks after
award of work. .
reproducible prints of detall drawings for comments within veeks a’ter
- award of work.
reproducible prints of drawings as finally released by the Engineers.
" See Par IJ  reproducitble prints of final test characteristic curves for record.
sets of coxplete installation, operating and maintenance instructions,
including parts identification list, at least weeks prior to initial
shipment of equipment.
= coples of quotations for spare parts, at least weeks prior to initial

shipment of equipzent.
SCHEDULE OF EQUIPMENT TO BE FURNISHED BY SELLER

Mark Deta Sheets
No. Page No. Revision Service




J.0.Nos. 11488711548
NUS-326

SPECIFIC REQUIREMENTS
FOR

SILICONE RUEBER CABLE

Unless otherwise specified the latest standard specification
of ASTM and IPCER shall apply.

1. GENERAL

This specification covers the requirements for
single/multiple-conductor cable in sizes 16 through 4/0 AWG for
use on alternating current or direct current control circuits
operating in wet or dry 1locations at a maximum ambient
temperature of 125 C. The cables shall be suitable for

installation in cable trays, underground ducts, conduit or direct

burial in earth. All wire and cable shall be manufactured,
inspected and tested in accordance with the latest applicahrle
IPCEA Standards Publication except as modified herein.

2. QUANTITY REQUIRED

The accompanying schedule gives the size, number of
conductors, and length of the items required and other
descriptive data. The Purchaser is to have the privilege of
increasing or decreasing the quantity of any item not more than
10 percent at the unit price before manufacture is started.

3. DESIGN

The cables shall consist of stranded, tinned copper
conductors insulated with heat, flame and moisture resistant,
silicone rubber. The conductors shall be laiad up with
nonhygroscopic, fire resistant fillers as necessary to form a
compact cable and the cakles shall be covered with a flame
resistant tape binder and an overall jacket of heat, moisture,
oil, abrasion and flame resistant hypalon compound or equivalent.

4. VOLTAGE RATING

Cables shall be rated 600 v, or 1,000 v, as specified
in the cable schedules covering the specific requirements.




J.0.Nos. 11448/ 11548
NUS-326 } ' 2. '
S. CONDUCTORS

Conductors shall be of stranded, annealed, tin-coated
copper wire in accordance with ASTM B33. Stranding shall be
Class B, C or D as specified in the cable schedules.

6. RADIATION RESISTANCE

Cables that are specified for use in nuclear power
stations must be capable of withstanding over the expected 1life
of the cable a total radiation dose of 108 rads without any
significant change in physical and electrical properties.

7. CONDUCTOR IDENTIFICATION

All insulated conductors shall be identified in
accordance with IPCEA Method 1, color coding, or Method 3,
printed numerals and words. :

‘8. PHYSICAL AND ELECTRICAL PROPERTIES

The physical and electrical characteristics of ' the
insulation and jacket compounds covered by this specification are
summarized below. All f£fill-in data are to be completed by the
manufacturer. In addition to the tabulated data, the
manufacturer shall submit details and results of tests that
demonstrate radiation resistance of the insulation and jacket
materials and the completed catles,

Insulation Characteristics h Typical Guarant eed

Type of compound

Insulation thickness, in.

600 v

1,000 v

Test voltage, 5 min a-c, kv

600 v

1,000 v

Insulation resistance constant,
K(60 F)

Tensile strength, min psi

Elongation at rupture, min %



_ J.0.Nos. 114u8/11548 -

After 7 days in air oven at
150 C

Tensile strength, min %
unaged value

Elongation, min % unaged
value

- Heat distortion, 150 C max %

Water absorbtion, 7 days,
75 C water, Mg/sq in.

Water absorbtion, IPCEA EM-60,
75 C water

Change in SIC, 1 - 14 days,
max %

Change in SIC, 7 - 14 days,

max %
IPCEA Electroendosmosis,
‘ 16 wks, 50 C water,
600 v d-c neg

Change in sIc, max %

Stability factor, max

" Jacket Characteristics . .

Type of compound

Tensile strength, min psi

Elongation at rupture, min %

Tear strength, min lb/in.

Jacket thickness, mils
0.D. under jacket, in.

0.425 or less
0.426 - 0.700
0.701 - 1.500
1.501 - 2.500

il



J.0.Nos. 11443/ 115u8 4
NUS- 326 4.

9. INSPECTION

The Purchaser shall be permitted at any reasonable time
to have his representative visit the manufacturer's plant for the
purpose of examining and ascertaining whether or not the
materials and processes used in the manufacture of the wire and
cable conform to these specifications and whether or not work is
progressing at a proper rate to meet schedule requirements.

10. REJECTION

The Purchaser shall have the right to reject any length
of wire and caltle which does not comply in every respect with
‘this specification.

11. TESTS

All tests shall be made by the manufacturer. Each
length of wire and cable shall be tested in accordance  with the
applicable IPCEA standard. Alternating current dielectric tests
shall be made between each conductor and ground and between
conductors of the completed cable. '

Where personal inspection is «called for, all tests
shall be witnessed by the Purchaser or his representative, who
shall have reasonable notification of the time and location of
tests. Records of tests shall be furnished the Purchaser in
triplicate. ;

12. INSPECTION AND TEST REPORTS

The original and nine copies of all written inspection
and ' tests reports necessary to fulfill the requirements of this
order/contract shall be delivered to the Purchaser's inspector if
assigned, or sent to:

Stone & Webster Engineering Corporation
Inspection Department

. 225 Franklin Street

Boston, lMassachusetts 02107

Reports shall be identified with Surry Power Station,
Purchase Order Number, J.O.Nos. 11448 or 11548, and Equipment
Title and/or Mark Number, as well as Seller's name and address to
expedite any required communication.

Information marked with asterisks (#**¢) is furnished by
Seller. Data furnished by the Seller are included herein for
Purchaser's information and use. The Seller is not relieved of
responsibility for the correctness of design and details
represented by the data. The Seller shall be responsible to

-

~
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advise the Engineers promptly in writing of any changes in  the
data required to describe accurately the characterlstlcs of the
equipment as it is to be shipped or erected.

13. MARKERS

Each length of cable shall contain permanent markers in
accordance with the specification under which it is manufactured.
Where not covered by such specification, the manufacturer shall
nevertheless provide permanent markers.

14. REELS, PACKING AND SHIPPING

The cable shall be shipped on substantial reels,
suitably covered to protect the cable from injury during
shipment. One length of cable shall be shipped on a reel with
the cable ends sealed, secured and protected from injury. The
manufacturer shall be responsible for any damage resulting from
improper packing, sealing or blocking of <the reels during
transit. .
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- 326 N P o | S} Revised ‘e. 20, 1969

STONE AND WEBSTER ENGINEERING CORPORATION
SCHEDULE A - 600 V SILICONE RUBBER CAELE
SURRY POWER STATION
1972 EXTENSION - SURRY POWER STATION
VIRGINIA ELECTRIC AND POWER COMPANY

Iter No. 1. 2 3 4 5 6 7 8
Mark No. (later)

Quantity 1,000 1,200 1,950 ‘8,750 ° 15,200 41,000 2,100 8,800

No. of Cond. Triplex Sinqle Single Sinagle Single Single 2/C 436 /C
cond. Size, AWG . 4/0 170 4 8 S 12 16 8 16

Type of Stranding Class D Class D Class D Class D Class B Class B Class C Class C

Insul. Thickness, '
rils 78 78 62 : 62 47 : 47 ‘ 62 47

Jacket Thickness, ‘ , - .
mils : 45 45 - 30 - 30 15 15 30 B

Net weight, :
l1b/Mft ¢ ’ '

Method proposed to
identifys*:

Cable OD, in.®*

Note:

All cables shall be manufactured in accordance with the
specific requirements for Insulated Wire and Cable NUS~ .

. To be filled in by Seller.
‘.. Cable construction - 6/C (3 twisted pairs) with color

coded glassbraids. The overall braid shall be tinned
copper with high temp heat resistant jacket.



J.0.Nos. 11448711548 ) . April 14, 1969
NUS-326 1. Revised June 20, 1969

STONE AND WEBSTER ENGINEERING CORPORATION
SCHEDULE B - 1000 V SILICONE RUBBER CABLE
SURRY POWER STATION
1972 EXTENSION - SURRY POWER STATICN
VIRGINIA ELECTRIC AND POWER COMPANY

Item No. - 9 10.
Mark No. |
Quantity 4,800 500
No. of Cond.** 6 : 7
Cond. Size, AWG 2-6, 4-8 | 12
Type of Stranding Class C Claés C

Insul. Thickness, mils 18 78 62
.Jacket Thickness, mils# .

Net weight, lb/mft=*

Method proposed to identify#*

Cable OD in.*

Note:

All cables shall be manufactured in accordance with the
specific requirements for Insulated Wire and Cable, NUS- .
* To be filled in Ly Seller.

*% Each conductor shall be covered with a color coded glass
braid. .



STONE & WEBSTER ENGINEERING CORFORATION

SUALITY ASSURANCE
NUCLSEAR FLANT MACHINERY, EQUIPMENT, AND MATERIALS

INTRODUCTICN

’

Quality assurance requirements in this specification exceed those
normally acceptable for most work. Whenever these requirements are at
variance with other statements in the specification, the more stringent
requirements will supersede and govern.

ACCESS FOR INSFECTION

The Seller shall afford the Stone & Webster inspector full
cooperation and access to records and to the shop for inspecting equipment
durirs fabrication and testing. The inspector will:

l4eke a material records check, including the chemical
and physical test remorts.

Check for Code compliance, including all referenced
Codes and specifications.

Review the history of the equipment during fabrication
and the remedy for any discovered flaws in materials or
construction.

Check welding procecures and witness welding operztionms.
Undertake mill inspection of tube material, if any. The
Seller shall arrange with his tube supplier for such inspec-

tion, including notification to Stone & Webster of readiness
for inspection.

Witness of final assembly of the equipment.
Witness the running test of every item cf equipment.

Witness the performance test on one item of each type
of equipment. -

Witness preparation for shipment.
FROCEDURES

The manufacturer shall make readily available to the Cwner's
cuthorized representatives the written procedures of its —uality Assurance
Prograrn and e record of the inspections and tests made during manufzcture

of the items covered by this specification,as evidence of conformance uith
sprecified quality stendards.

N1004—9°68 iy, 2.69



SSCORDS C7 TESTS AWD InSrSCTICNS

The attached Torm QCD-1Cl is a list of minimum test end inspection
revorts that shall be prepared and kert for permanent record. 4ill such
criticel records, including chemical end physical test data, Code compliance
and other certification reports, and radiographs* are to be turned over to
tre Stone « Webster inspector, who in turn will turn thenm over to the
Owner. “or safckeeping for the duration of the life of the plant. This
rrcord-keeping is a requirement of the United States Atomic Energy Commission.

COr-LIANCE WITiI REFSRENCED SFECISICATIONS, CCDES, 4UD r ROCEDURLS

The S:ller shall state, in writing, to the Purchuser, 2t the
conclusion of his design, procurement, and engineering phase and prior
to shipment, that all relerenced specifications, Codes, and procedurcs
have been comrlied with, to the best of his knowledge and belief. The
Seller shall obtain similar statements from his subsuppliers, as required.
All stotements ol compliance shall = notarized.

This information is required by tke plant Owner in order to
conorm to the requirements of the Division of Compliance, U. S. Atomic
Energy Cermission. '

* Where the Seller is required under the ASME Boiler and
Unflired rressure Vessel Code to retain radiographs in his
own file, he may do so. He shall not destroy thess radio-
graphs at the e:xpiration of the retention pericd or if he
closes his business, but shall forunrd the radiogruphs to
the plant Owner.



NUS- 326 '
INSPECTION REPORT v’

A T.43 31 (QCT-I0.
STONE & WEBSTER ENGINEERING CORPORATION
SHOP QUALITY CONTROL

-

= FINAL REPORT

~ TRIP REPORT NO. ‘SEL BACK) SHEET or
‘_T— . 40 NO MARX NOQ.
Virginia Electric and Power Company 1144 8/11948
sas (=7 ORDER NG - ITEM NO.
Surry Power Station
JANTOR SHOP. ORDER NO
(sLAvESOOoR SHOP NO
2€¢<® #TIOM o VENQOR 5 NO.
{ 600 V S1iliconéd-Rubbar CiMe
T40uDOM 8 DRAW.NG(S) coot
|
- - REPORT | FROM \To
i PERIOD ' :
! T
" | DATE RECORD SENT :
" INSPECTION AND i | e |

DATE

CHECKED

DOCUMENT RECORD

1TEM REQ'D
TILE RECORD
COPY REQ'D
APPROVED
WITNESSED

TO
B8OSTON JoBe

- -

1 A\RE_Z'NG PBCZEDURE QUALIFICATION

2 AELZER QUALIFICATICNS

3 »:LL TEST REPQRTS

4 CHARPY TEST REPORTS

S CROP WEIGHT TEST REPORTS

| 1.1

»
6'DYE PENETRANT TEST REPORTS

7&AGNETlC PARTICLE TEST REPORTS

>
8'ULTRASONIC TEST REPORTS

9 [TENSILE TEST REPORTS

1

10ICHEMICAL ANALYS!S REPORT — SUBMERGED ARC WELDING WIRE

Y NN IV S S -

ALIBRATION RECORDS - PREHEAT & STRESS RELIEF THERMOCOUPLES

~f +

'RADIOGRAFH FILM

13°'STRESS RELIEF FURNACE CHARTS

|
14 H/CROSTATIC TEST — SHELL SIDE {
19 »YZROSTATIC TEST — TUBE SIDE !

16 mA_CGEN LEAK TEST S e

17 FERFORMANCE TEST

3

18 -DIMENSIONAL CHECK

—e

MR

.lD- MANUFACTLURER S DATA SHEET

'
ZOI‘EANUFACTU RER'S STRESS REPORT

2 iMANUFACYURER S VESSEL FABRICATION REPORT

*22'CLEANING

23/PREPARATION FOR SHIPMENT

»

24

81
!
|

2s,

ELIST ALL DEVIATIONS FROM SPECIFICATION QR DRAWINGS. NAME OF ENGINEER GIVING APPROVAL AND DATE

OFFICE [REFORTED

BY
{ SIGNED IF FINAL)

‘DAT!




INSPECTION REPORT
A 3040 11 (QCD. 100}

O FINAL REPORT
G TRIP REPORT NO.

CLIENT 40 NO ‘ MARK NO

. Virginia Electric_andPower Company 11448/11548

STONE & WEBSTER ENGINEERING CORPORATION
(SEE BACK) SHOP QUALITY CONTROL SHEET

oF

——— ——y

PROIECT ORDIR NG ITRM NO.
Surry Power Station

'« MOO®R $HQP . OROEIR NO

sURYEINOOR . SHOP NO

CESCRIPTION VENDOR'S NO

YENOQOR'S ORAW! NG S) coot

REPORT , FROM R
rERIQO N

-

DATE RECORD SENT

|24 OATE

4° INSPECTION AND
DOCUMENT RECORD

TO T0
BOSTON JOS

IVEM REQ'D
FILE RECORD
COPY REQ'D
APPROVED
CHECKED
WITNESSED

i'lthDlNG PROCEDURE QUALIFICATION

i
3 WEILOER QUALIFICATIONS

I
3 MItL TEST REPORTS

4 ICHARPY TEST REPORTS

-

E] 'DROP WEIGHT TEST REPORTS

R N T .

- -~

8, OY€ PENETRANT TEST REPORTS

7 MAGNETIC PARTICLE TEST REPORTS |

B8IULTRASONIC TEST REPORTS 1 !

9 'TENSILE TEST REPORTS ; ‘ H

1Q[CHEMICAL ANALYSIS REPORT — SUBMERGED ARC WELDING WIRE } '

11 ICALIBRATION RECORDS — PREHEAT & STRESS RELIEF THERMOCOUPLES

12 {RADIOGRAPH FILM ! :

12 [STRESS RELIEF FURNACE CHARTS | i i ;

YOROSTATIC TEST — SHELL SIDE : ; :

t3'HYDROSTATIC TEST — TUBE SIDE

16 [HALOGEN LEAK TEST

17 [PERFORMANCE TEST X

18 DIMENSIONAL CHECK . X

+—f--4-—-1- 1

00 |00 [0

19  MANUFACTURER'S DATA SHEET p.9

1O0{MANUFACTURER'S STRESS REPORT

-
i1 IMANUFACTURER'S VESSEL FABRICATION REPORT T

L2|CLEANING

13 |PREPARATION FOR SHIPMENT x|8

-

19 |

LIST ALL DEVIATIONS FROM SPECIFICATION OR DRAWINGS., NAME OF ENGINEER GIVING APPROVAL AND DATE

A A = N

w

OFFICE REPORTED DATE
%%

t SIGNED IF FINAL)




CONTINENTAL WIRE & CABLE COMPANY
QUOTATIONS & CORRESPONDENCE

Page 2b




WHEN ORDERING PLEASE REFER TO

QUOTATION
COW\:ENTALWRL& Caste A
ORIGINAL
division of GULTON INDUSTRIES, INC,
80X 16563 YORK. u A. 17405 - TWX (510) 657-4748 PHONE (717) 792 2644 [ conFirminG
. " TELEX 84-0437 R LY . I NO. 17748
— e - _ CUSTOMER :
Y ' REFERENCE = .. " ..
TO r e ., o
STINE & WEBSTER ENG, c). L 'DATE
25 FRA}\!CLIN ST. Y hd .
.~ BOSTON,MASS 02170 F.O.B. YORK, PA.
::'— - : :‘ TERMS 2% 10 DAYS NET 30 DAYS
ATTN MR, H.J.O'BARY ’ : :
Genticmen: .
Lo ) QUOTATION FIRM FOr_______30 pars
Thank you for your inquiry — we are plcased to quoic on your requircments. .
ITEM QUANTITY -7 DESCRIPTION UN:’IPF'RTI.CE TOTAL
1 | 12000 fr. #4/0 triplex OWC type SRH-XG00 SS-X600 SRPF-X600 | . | vt <
: ay -~ .. $4,500.00 $5,000.00 $5775.00 m
"2 | 1200 £e. |- #1/0 single .. %7’ " §. .870.00 $1,155.00 §1,240.00
3° | 1900 fe. | # singla W UIM g '405,00 § 570.00 § 615,00 P
$ .| 2750 £r, | 98 single U M7TTM§ 235,00 § 330.00 § 355,00 P SR
‘ 115200 £t |  #12 single - " _.." § . 66.00 § 75.80 § 106.00 e '
' 1. ——— =l o t. t-: ‘ . u'.: v iter o \:'
6 - | 41000 ft. | #16 single = " .i'" § 40.50 § 46.80 § 67.00 S -
77| 2100 £r. | 2/88cable UM § 560.00 § 795.00 § 850.00 | . i -
8 | 4800 fr. | “6/#16 cable '.5'4-'"__,,'7,”6'. 645.00 § 905.00 § 895.00 |+ Cf7 .
9 .| 4800 fc. 2/#6-4/#8 (NO QUO’LE) | SN A
10 500 £ | 7/#12 cabla ‘f__-" $1 145.00 $1,600.00 §1,580.00 | = 7 |
9A 4800 ft.| . 2/#6 cable. LW lles 830,00 $1,175.00 $1,260.00 | LT
98 4800 £t. 4/#8 cable mow $ 998. 00 $1,420.00 $1,530.00 |
Youl' consideration of this quolahon mll be appreciated.

R.MEUER

OUR LOCAL REPRESENTATIVE
WILL BE PLEASED TO CALL ON YOU.

SHIPMENT

YOUR

: 8-12 weeks . - CONTINENTAL WIRE & CAB
Div. of Guiton Indusiries. Inc. f

smus SILICONE RUBBER with HYPALON JACKET

PLEASE RETURN ONE COPY OF THIS FORM WITH

ORDER TO ASSURE YOU OF PROMPT AND

ACCURATE PROCESSING.

Sssis " »  ®  SILICONE RUBBER JACKET
SRPF is " . " FEP TEFLON JACKET BY B L.GOODWIN-Z Y
@ SALES MANAGER . - - -
TRANSPORTATION PREPAID AND ALLOWED ON 300 POUNDS - .

OR MORE VIA ROUTING OF QUR CHOICE

AlL DELIVEIRIZE ARLE QUOTED FROM DATE OF RECEPT OF ORDERN

CONDITIONS ON THE BACK OF TIiIS FORM ARE AN llNTECRAL PART OF 'i’llE QUOTATION




AGRNT

(5 oY 39 L) oerr. LI auoir'a Lt L) accramr | J runen | Joeer.” 7| ov. U;ITT. LJ (| M
LD

f‘j ’ARTIA‘.LY @ COMPLEITELY 0 BL UPIO FOR ACCOUNT NO, .
ritame s ' 0705 600 V Silicone Rubber Cable 24,123 @
oF
R.W.Clark
VIIGIIA ELECTAIC XD FOIU COPALY r.0. No. ops
9 . STONE & WEBSTER ENGINEERING CORPORATION é&_fﬁ&ﬁ;)
A9 OF CHAMGES P. 0. BOX 2325, BOSTON, MASSACHUSETTS 02107 ace o e
s as40.20 | aczmT |1, 2 _|11hL8/11548
TO [—. _j DATR TTHED AJDOO;t .aUDRCKA.'it ORDLR
Continental Wire & Cable Corporation : April 6, 1971 VOIEES AND CONNESPONDENCE.
Division of Gultoa Industries, Inc. INSTRUCTIONS

P.0. Box 6759
Towson, Maryland

These instructions supersede all prior ogreements insofor o3 they
aflect changes herein specified.
- Monulocturers end contractors will ocknowledge these instructions
l_ . __I without ressrvotica or modification.

THE SELLER MUST SIGN AND RETUAN AT ONCE TO THE ABOVE ADDRESS THE ACCEPTANCE COPY OF THIS MEMORANDUM OF CHANGES

THIS COIFIRMS VERRBAL AWARD TO SELLER'S MR. W.L. DRUCK BY ETGIIEZERS' MR. R.D. ANGLAND
Od APRIL 6, 1971. DO XOT DUPLICATE.

Please refer to Purchase Order No. SH-330 dated January 2T , 1970, and to subsequent
Mamo. of Changes covering silicone rubber cable for the Surry Power Station arnd
1971 Extension - Surry Power Station of Virginia Electric and Fower Company, and
note the following:

ADD the following items: =

Iten Quantity . o
’ No. Ft ’ Descrivption : ' qg'ii%e

13 700 1/C TFo.k4/0,untinned copper, silicone
' - pubber insulated cable with overall
imnpregnated glass braid jacket,
Class M stranding (3,512 strends)
a mylar tape srall be applied between |
the bare copper and the silicone .
insulation : $2,520/M £t $1,76h

Amount

1k 1,200 1/c HO.J./O, untinned copper, silicone
. A rubber insulated cable with overall
' impregnated glass braid Jacket, Class M
strarding (L 214 strands) a mylar
tape shall be applied between the bare
copper and the silicone insulation 1,h62M.t © 1,75h

FOTE -~ The sﬂicoqa rubber ahall be of methyl phenyl base good
for 1,b10 rads over a 40 year life.

Virginia Electrie ard Pover Company

®. O. NO.

3 |

STONEK & WEBSTER ENGINEERING CORPORATION Agent

J.P. Cooper SK-330-3

GENCRAL PURCHASING AGENT

@




-“‘h;:;'.x“ia: .
huzg h

) 483918

TO

. Continental Wire & Cable Corporationm
Division of Gulton Industries, Inc,

-

STONE & WEBSTER ENGINEERING CORPORATION»

VIRGINIA LLICTRIC AD FOW:R CONPA! "0 "9531-330-3 7z

P. O. BOX 2323, BOSTON, MASSACHUSETTS 02107 Pace 4.0. NO. .
8o " ACEXT | 2 2 | 11448/11548 I

[-734 4 THE ABOVYE PURCHASE OROCR

T [Merns om  MEREESEEREE

IMPORTANT, NOTE INSTRUCTIONS ON FIRST SHEET

L J
Previous Total Price of Order - sao,ssa.zé
Increase by this Memo. of Changes = . 3,518.40
Revised Total Price of Order - $30,101.318

All other terms and conditions rerain unchanged. : )

CONFIRHATORY

J.P. Cooper EN-330-3

GENIRAL PURCHABING AGENT

COPIES oo :
i Client authorization verbal from Mr. G. Flowers to Mr. R.W. Clark on
April 6, 19T1. L
. " 2. Charge 50% to J.0. No. 11L4k48 and 50% to J.0. No. 11548,
- .
\-‘
4
. . Virginia Electric and Power Coxpany
y . P. 0. NO.
ADAIEM STONE & WEBSTER ENGINEERING CORPORATION 9 Agent




- - - . s - p— r‘- 4 , ' ‘ va» ".= i."; S 1
t/\/-rt TN 'l-\. \[‘ﬁcvagl*c‘E.Af\B"- '-E'r;;l QLU PN ! a N @
L - ’ . _

°? Y [}
i, 3t em, e a0 y= !“ .
LRI AT < el QL e VU s\, =iVt DORIGINAL
division of GULTON INOUSTRIZS, INC. .. | O
y - R ! NG
rx. PA 17405 - TWX (510) 657-4745 PHONE (717) 792-2644 CONFIRMIN
P M YO THLEX 840237 _ ] 5
e Sl oo . NO. JIf
‘ : ‘ .. CUSTOMER Stone § '.‘;'cbster_
P S P | REFERENCE Ina. Nos. 11449/
LI I L. SETUPERNET .- 11548
Stone a Lchster Ennmcerma Corhorutmn 1 DATE Decerber 2 1969
225 Franklin Strect e e
Boston, x.assadm.etts 02107 L 1 FOB 'YORK, PA.
CAttn: Mr, H. J. O'Leary Co TERMS  2stopars  NeT 30 DAYS
Cenllemen: Lo L e . - - -_ b . N b o
-  QUOTATION FIRM FOR__3!) DAYS
Thank you for )onr mqmr) — we are plcascd o quote on }our reqmrcmenla. : :
(34 { § QUANTITY = DGSCRIP'TION 'UN:';T.CE TOTAL

1200

10000

1050t

£4/0 Triplex SRG-X600 0.D, 1,760" 350" maximum length

£1/0 SRG-X600 0.D, 0.631" = »3 s woxl

Msmqmoono4u"°

$3300.00
880,00
'xsgz;od

$3300.00
1056.00°
764.40

5,750 | #8 Sreveod 0B, 03te 1 UL ITINIC MY 218000 | 100750
15,260° =1z'sqc-veoo'o.n' g 180 LT EITEI LT AN 18507 | 103,20
42,000 | #i6 SRG-X600 0.D. 0,140 - TS | 40 | 205770

2,100' 'usw&mmumla&mddﬁswudwua¢omosmf §37.00 | 1127.70 -

Cw TR e D 390.00‘

' 6/16 SPG-\GCO no

w [. - ’0 w L) w ™~ L od
l
"
I3
H]
&

4,800' .n " " 0.D. 0. 470n 1919.40
L PRI L gec” T i st TR T L -
4,800! . .2/6 = 4/8 Snu-‘(éoo with treated class brald overall B ¢744‘ Fy§e. oo
ST 0. D. =5 2000 ra..\lrul le’wth el - =) 744209
IR AT A Jlek80 . . - EEFR -
10 500! . .7/12 °PG-X1000 O.D 0 690" mtn trna. ed g ass brach .| 160.00 380.00
. :;_;'._. o-verall . T . - : Y - we 2 -.‘ ‘“,.. RIS ""‘:‘.._. T ' .- -__‘__
T ege 'NOTFS. ' Para 1 Questlon cormlete sultablllty of thls CLT L et
. Caadi: o .-- construction for Direct Burial ezl .
' Para,3. All JacLets are treated glass braids. -

Your consideration of !I.ns quotalion will bc npprccialed.

OUR LOCAL REPRESENTATIVE :
wiLL BE PLEASED TO CALL ON You. . R P IR IPE TR Y
SHIPMENT , . : )

PLEASE RETURN ONE COPY OF THIS FORM WITH
+ YOUR ORDER TO ASSURE YOU OF PROMPT AND
ACCURATE PROCESSING |

i, toe ' SEHEESRS R '
'- "‘. ? _ Fe T B CONTINENTAL WIRE & CABLE
B m‘i‘x ‘. .EE'C- 4 .. 1569 | E.S,.A. . .~ o .‘-'--_ :DIV ~o! ?ul!on‘ fr-v.dusltnesdln.ef ) i
P, e g T e s .
. TRANSPORTATION: PRZIPAID AND ALLOWED ON 300 POUNDS TITLE

OR MOPE VIA ROUTING OF OUR CHOICE o :
'AQ‘_l_o'_.._,

ALL DELIVERIFS ARC QUOTED FROM DATE OF RECLIAY OF =111+ 3

» CONDITIONS ON TIHE BACK OF TIHIS FORM ARE AN lN1‘ECR.-\L P.-\.RT OF TIL QUOTATION
QRISINAL




é

. ® 8 I
E e e N '\/ ke E 1) |
: LE.\I..I(‘\\! 2: 1-.;2\’ ! \l .\:- e A{_. - ’

-

division of GULTON 1NDUSTRIES, INC.

BOX 1363 YORK, PA. 17405 - TWX (510) 657-47.:8 PHONE (717) 792-2644
TELEX 84-0437

\\‘

WHZIN ORDEIRING PLEASZT RE"" 70

QUOTATIOD

U .
0O oriGINAL @ |

" [0 CONFIRMING  yann
18507 soc

NO.

CUSTOMER

.y o r:-o -_' . ta. - ~ e . REFERENCE
: K P AL Wt st T ernoad ety o e DATE Te L
LA A U T “oee roooul R A z ) - S LA
T e AW s o F.0.B. YORK. PA.
SRR , i me e r o mi W Lo, T e
} N . RS (AP R . TERMS 2% 10 DAYS  NET 30 DAYS
Gentlemen: R P _?_-' S - ST N
P ’ ~OUOTATION FIRM FOR DAYS
Thank you for your inquiry — we are pleascd to quolc on your rcqunrcmcut;. - - -
STEM QUANTITY e DESCRIPTION . el : UN:’F::I-CE TOTAL
AR '- 08 - e .. g ;.. l- -: R
Para 6. Racn.atmn resistarce. 5 x 1 rads. . : - ]
. L . T el ORI L LT
SR NOTF 1' Ite"s 1 -4 Class H s1:1'amdm<7 AR PR
wai || MOIE 2: Meets IPCEA Spe... S19-81 Para. 3. 17 R R
- o We acceut tne warranties ‘and remedies 1 hlch are q. part pf this p .
- SR bid, Based on 52¢ copper and subject to esc:,a1=1 tion p published
. . L .market pnce. e e . : .
r ooy -
I NP :
i s e i
r: 4 o T . =
Your eonsidcration 6!' this liuo!ationl will be apl;rcci:-l!cd..u ’ Bl . F -

OUR LOCAL REPRESENTATIVE__Russ Meyer/G, Mace

WILL BE PLEASED TO CALL ON YOU . -

SHIPMENT 12 14 “ee

BNae v e

e DEC4 19592_-':;3-?-.:" RS

PLEASE RETURN ONE

- v ealiem

et wmla ACCURATE PROCESSING.

e e, Lo -

s e
Dnv of Gulron ln..us'nu. Inc.

BY. H L Goom rin

- CONTINENTAL WlRE & CABLE

3/5/‘//

COPY OF THIS FORM WITH
. YOUR ORDER TO ASSURE YOU OF PROMPT AND

L '4. -.'L,\)

2T T 500 mE_Sales_._g,naner

qRANSPORTATlON PREPA!D AND ALLOWED ON 370 POUNDS
OR MORE VIA ROUTING OF OUR CHOICE

ALL DELIVIRICS ARS QUOTELD PFROM DATE OF RECEIPT OF OROEN

CONDITIONS ON THE

BACK OF TIHIS FORM ARE AN INTFARAT

PAG!_._’ 0"...__,

DANT AT AT AriAm L



PURTH. 803T0ON CLITNT rieLo LocaL MATERIAL cosv ENGINELR INSPLSTOR
HIS copy 'ro: D DEeT. AvoiT'e ACC TANT PuACH. ocer. Div. oreT,

AoEnT . E] (bll LL,Q‘J\

{:‘ unnnur Q CoMPLLTALY |73 8K USCD FOR - ACCOUNT NO,
Natsecs.no. 18971 [ 600 V Silicone Rubber Cable - : 24,123
! C.E. Houk
VIRGINNIA ELeCTRIU ALD PUWER CURMPARY ».0. NO. -
ye STONE & WEBSTER ENGINEERING CORPORATION, \ SH-330 hA/
'LMU nF CHAHEES P. O. BOX 2323, BOSTON, MASSACHUSETTS 02107 PAGE 3.0. NO.
i 4540.29 ] i B AGENT 1 0'2 | llM&B/llShB
TO ’ OATE TME ABOVE PURCHASY OROFA
r ' "1 |september 9, 1972 |, /o, oo, s
continentd Wire & Cable VYOICES AND CORRESPONDENCCE.
Division of Gulton Industries, Inc. INS‘IRUCTIONS
P.0. Box 6759 Thase instructions supersede all prior agresments insofar as they
Towson s Maryla.nd ’ affect changes herein specified.
’ Mandfocturers and controctors will ocknowledge these instructions
l_ ' ) ' __' without ressrvation or modification.

FHE G LELER "M P HONARN T~ RCTY PTEANM PO R G FemTbbd Soend S DRI B MalisfinC HANG ES

ISSUED FOR ACCOUNTING PURPOSES ORLY. ORIGINAL AND ACCEPTANCE COPY DESTROYED.

. Please refer to Purchase Order No. SN-330 dated January 27, 1970, and to subsequent Memo.
of Changes covering silicone rubber cable for the Surry Power Staticn and 1972 Extension -
Surry Power Station of Virginia Electric and Power Comnany and note the following:

Record difference in actual quantlties ordered and quan itlesaiei%lved as follows:

Quantity Ordered Quantity Quantity rigin Revised
Item No. in Feet Received Difference Price Tctal Totul Price
13 700 : 702 2 $1,764.00 $1,769.0h
‘ 1,200 1,200 -— 1,754.h0 © 1,75L4.k0

Record Price Adjustment Increase in the Amount of $23.97 im accordance with the price
adjustment clause of the purchase order as follows:

Unit Price Increase

Jtem No. Quantity, Ft. Date Shipped Per M Ft Totel Change
13 - 702 April 30, 1971 $18.43 $12.94
14 1,200 April 30, 1971 . 9.19 11.03

Above prices taken from Seller's Certified Invoice Fo. 96305-A dated April 30, 1971.

Shipment of silicone ribber csble te D.G. C'Brien, Inc., has been euthorized to be
shipped via Air Freight as per Teletype No.9L-62T1 dated April 23, 1971 by Mr. H.J. O'leary.

Shipment of April 30, 1971 - 1,188 1b

Emery Air Bill No. PHL 08220 $241.63
Kormsl Freight Allowance 38.85
Additional Charges due for

Purchaser's Account $202,.78

~ Above breskdown teken from Seller's Invoice No. 96305-B dated April 30, 1971.

‘ : Virginia Electric and Power Company

. P. ©. NO.
AAB:EM STONEZ & WEBSTER ENGINEERING CORPORATION , Agent

J.P. Cooper SN-330-kA

SENLAAL PURCHASING AGENT




= N e o I L QUU AU (2
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L—’(jh\ & { 2\“&.—3\1 \ k. & L..&"\B' = , 1" T (-/
)Dummxm-_mcuoc R June 18, 1970
SR TS S
80X 1563 YORK, PA. 17405 © TWX (510) 657-4847 PHONE (1717) 792-2644 v : { D ORIGINAL CONFIRIALENC

TELTX 84-0437 : |

(B CUSTOMER

' REFERENCE Ing. #11448-060

T0 - Ademdem
Stone & Webster Englneerlng Corp. ‘ DATE June’ 18, 1970
P.O. Box 2325 . . - .
Boston, Mass. 02107 : F.0.B. YORK, PA.
- Attention: Mr. Robert Anglen '
o TERMS 2% 10 Daysj; Net 30
Gentlemen: ) ) 3
: ' . QUOTATION FIRM FOR__30____ pavs
Thank you for your iaquiry — we are pleased to quoic on your requircments. ‘
ITEM|  QUANTITY L DESCRIPTION : "":I'::.CE ( ToTAL
NRA | 4,800 6/C #16 (19) tinned copper, .047" insulated

silicone rubber, .0l2" glass braid, Cable
~construction, three twisted.pairs with color
coded (black-white) glass braids, the overall
braid shall be tinned coppexr, mylar tape,
asbestos braid, high -l;e;qperature finish. . §576.00 NET

W 1,500 3/C 4/0 strandeq, ;triple}':'cab]'.e, "78 mils .
: silicone insulation, 12 mils glass braid - $3,300.09 NET

-

TheCeDel base e u¥zd In computing ¢ihe -
“abova price is LC #/lb as currently
reporied. Ad,ustm.,nt of our price at time
of shipment will be mads en this basis if
nacessary.

|—rﬁ \'11-)— ‘.‘-!.7

it AT RTY RS

Your consideration of this quotation will be appreciated.

OUR LOCAL ReprReseNTATIVE__R. Mever, G. Nace PLEASE RETURN ONE COPY OF THIS FORM WITI
WILL BE PLEASED TO CALL ON YOU. . YOUR ORDER TO ASSURE YOU OF PROMPT AN
SHIPWENT ; ACCURATE PROCESSING.
10 - 11 weeks CONTINENTAL WIRE & CABLE
abm-é'hx}:t; NSO 0 & 8 I
.'l/‘x' ’t\—\ ‘ {/

Preston Shultz

‘ TRANSPOETATION: PREPAID AiND ALLOWED ON 500 POUNDS TITLE —_—
OR MORE VIA ROUTING OF QUR CHOICE.

PUITLY BUNNMCT TU ADIURTMENT FOK PRICE OF CONDUCYOR MATLRIAL IN EPFFCCT AT ViuME OF DHRIFPMEINT
ALL BILIVIHU S ANT QUSTED FHOM DATE OF KLCLIPT OF OuDi it

T~ . CONINTIONS ON TilR BA(.I\ OF TR 9N ARE AN WNTHCHAL FPART OF THE QUOTATION

O SINAY P




J.0.No. 11448

dtem No, | Mark No.  Quantity

1

SCHEDULE OF SILICONE RUBBER

‘January 9, 1969

INSULATED POWER CABLE FOR

SURRY POWER STATION

2,100 ft

2,100 ft

4,800 ft

VIRGINIA ELECTRIC AND POWER COMPANY
= RICHMOND, VIRGINIA

Description

600 volt, two conductor (twisted

pair) No. 8 AWG (19 strand)
copper, 62 mil silicone rubber
insulated with 31 mil moisture,
abrasion and high temperature
heat resistant jacket on each
conductor, no further covering.
This cable shall be suitable for
operation at ambient temperature:
up to 125 C. Diameter each insu-
lated and jacketed conductor

(.332 in.)

1,000 v, 6 conductor cavle, 2

conductors No. 6 AWG (19 strand)
copper and 4 conductors No. 8
AWG (19 strand) copper. Each
conductor to have 78 mil silicone
rubber insulation and color codec
glass braid. Cable to have
overall molsture, abrasion, and
high temperature heat resistant
Jacket. Jacket thickness,

* mil. This cable shall
be suitable for operation at

- ambient temperatures up to 125 C.

Overall diam # .

600 v, 4 conductor (two twisted

pairs), No. 16 AWG (19 strand)
copper, silicone rubber insulatec
overali Jacketed control cable.
Each conductor to have 47 mil
silicone rubber insulation and
color coded glass braid. The
conductors shall have an overall
tinned copper bralded shield and
moisture, abrasion and high
temperature heat resistant
Jacket. Jacket thickness

* mil., Cable shall be
suitable for operation at ambient




\\

2.

Item No,  Mark No,  Quantity Descript Cont'd

‘ ' temperatures up to 125.°C, .Ovetnll
. : diam *____ .

000 v, 7 conductor, No. 12 AWG

119 strand) copper cable. Each
conductor to have 62 mil silicone
rubber insulation and color coded
glass braid. Cable to have
overall moisture, abrasion, and
high temperature heat resistant
Jacket, Jacket thickness,
* mil., This cable shall be
suitable for operation at ambient
temperatures up to 125 C, Overal:
diam * . ‘

4 400 ft

=)

*By Bidder

Note: All jJacket thicknesses shall be in accordance with current
IPCEA-NEM* Standards.

C




n L w7 Lbaccter L gided [Joen | Jow e L1 LD L&Z@

e COPY VO D ASENT
,j‘ TeLT, B COMPLETILY | 10 8t UKD FOR ACCOUNTY NO.

risen wo. . 91545 | Pressurizer Heater 50% 24,124 J.0.11448 @
ST - Control Cable 50% ] 24,124 J.0,11448
£, Spurell
. £.©. NO.
.‘SE ORDER STONE & WEBSTER ENGINEERING CORPORATION SN-— 21,887
ande.43 AGENT FOR VIRGINIA ELECTRIC AND POWER COMPANY PAGE J.0. NO. —
P. O. BOX 373, SURRY, VIRGINIA 23883 1 or 2 11548,11648
TO DATER THE ABOVE PURCHAYE ORDeM
,'-_ . —l : TAND JOB ORDER NUMB[RI.

Continental Wire & Cable Company June 9, 1972 VOISES AND CORRESPONDENCE.

P. 0. Box 1863 TLAMS

York, Penngylvania 17405 2% 10 days, Net 30 days

: pRICE FOR ! PREPAY CHARGES
. IF PURCHASED
Attn: Mr, Clair lLeber Job Site ! r.o.B. DESTINATION
L_ _' smirminTour ¢ = § WoeKs Ira date of order -
sooner 1f possible
IPTO . ILDDRESS AlL CORRESPONDENCE TO THE ABOVE ADDRESS.
PECXEEN TR TR
STONE & WEBSTER ENGINEERING CORPORATION SEND INVOICE IN DUPLICATE TO:

AGENT FOR V!IRGINIA ELECTRIC AND POWER COMPANY

C/Q0 SURRY POWER STATION VIRGINIA ELECTRIC AND POWER COMPANY

STONE & WEBSTER ENGINEERING CORPORATION, AGENT

near Hog Island (Surry County) P. 0. BOX 373
Virginie SURRY, VIRGINIA 23883
sviaMtr, Frt, - Richmond, Va., = transfer Blua &
« CO0a
..o NO. QUANTITY L . DESCRIPTION OF MATERIAL [ UNIT PRICE 1 AMOUNT

THE SELLER. BY ACCEPTING THIS ORDER. AGREES TO THE SEVERAL CONDITIONS PRINTED ON THE REVERSE SIDE MEREOF AND
MUST SIGN THE ACCEPTANCE COPY OF THIS ORDER AND RETURN AT ONCE TO THE ABOVE ADDRESS.

?'i.firnung verbal order placed with Secller*s Mr, Clair Leber by Enginecer's Hr. A. C. Orr
e 6, 1972,

Mark
1. 2500 f£t. NRF 2/cond. #8 -« 19 strand code #SRGC-X-600 8565.00 mft $1,412.50

- - 600V gilicone rubber covered electriec
cable meeting Specification NUS-326
dated April 19, 1969 and latest revision
with mill certification data same as
purchased on previous order SN-330 Itexm ¢7,
dated January 27, 1970. Cable to be
fummished {n approximately 1000 ft,
lengths 1f possible furnished onrom-
raturnsble reels

TOTAL PRICE OF ORDER - $1,412,50 :
The above prices are FIRM,
PRICE ADJUSTMENT - Prices ara FIRM except for copper. Prices based on copper cost of
$0. 525/1b.,ptices shall ba adjusted to reflact the cost of copper
at time of shipwment. .
Invoices shall be rendered for the amount covered by the Purchase Order or less. Separate

invoices are required for price increasas. Prior to payment the Seller will be required to
urnish ona additionsl copy of each invoice, and to certify on each invoice that the prices

VIRGINIA ELECTRIC AND POWER COMPANY P. 0. NO

OF STAIR . STONE & weasTCR: :/r.m/samc CORPORATION. AGENT SN-—-21,C887
AR ‘

BJ A C. Ore LOCAL PURCHASING ASENT




STONE & WEBSTER ENGINEERING CORPORATION oM gN=- 21,887 C’

’ AGENT FOR VIRGINIA ELECTRIC AND POWER COMPANY
PASE J.0. NO.

. P. O. BOX 373, SURRY VIRGINIA 23883 | |77 "7
2 or 2 113487114458

' -7 2 ( 4 THE ASOVE PURCHARE ORDIN
AND JOBD ORDIM NUMBSEINS

MUSTY AFPFPTZARN ON ALL IN-

June 9,_1972 VOICES AND CORRESPONDENCE

Coatinentsl Wire & Cable Company .
. -

¥i11ed are i accordance with the price adjustment clausa.

MMPORTANT: NOTR INSTRUCTIONS ON FIRST SHEET

nor BILYL VIRGINIA SALES/USE TAX . ‘ - .
J,ALES AuD/GR USS TAX - FoSPCHSIBILITY OF PURCHASER, 8ee Commonwaalth of Virginis Direct

;Paylent Parzit No. 998106-3, attached,

Invoices covering matarials and/or equipmsnt supplied undor this ordar shall include as &
saparate item the actual amcunt of ireight paid supported by copy of paid freight bill,

Al} iavoices for catarials must contain the following certificaticn statement?
"Saller warrants that the prices (including any price incrsases) raflectad

in this invoice are conaistent with, and parmissible undar, thea Eccnanic
Stabilization Act of 1970 and ths dncroec and reculations thereunder."

CONFIRMATORY = DO NOT DUPLICATE

. VIRGINIA ELECTRIC AND POWER COMPANY P.o.NO
J SN-21,887

STONE & WEBQ}FP SNGI ERlNG CORPQRATION. AGENT

-c-f '
<

Qﬂ LOCAL PURCHAZINC AGENT




T S biv. S S T AGENT L R A N

FAPIMILLLY COMPLATILY
tJ x
DI.BIO‘)

'Il‘. PO N0

e ® g e o - we——

ACCOUNT NO.

22.123 o @

0'
. . .

_E. Spurrcll
‘IAS{ c..\m ] . P.0. NO.
“ il StonE & WEBSTER ENGINEERING CORPORATION SN—_22,052
AGENT FOR VIRGINIA ELECTRIC AND POWER COMPANY PAGE 2.0, ,,:

P. O. BOX 373, SURRY, VIRGINIA 23883

1 or 2 11543

DATE Tv»«l ABOVE PURCHAST OWDER

1 {nay 14, 1072 srecan

MUST APPEAR OMN ALL IN-
VOICES AND CORRESPONDENCYE
TEAMS

Continental ¥ire and Cgbla Company
P, 0. Box 1853

York, Pennsylvania 17405 k of 12 10 dayg, Net 30 dﬁy e
. ';(';; ';; S/ Frt. All, on ; 'P;;;;ﬁ;gﬁ::%?:
. s._or more + %.0.B. DESTINATION
Attn: Mr. Leber C e o B
2 tmeke from date of order
SHIP TO . [ADDII'SS ALL COPRLSPONDFMNCE TO THE ASOVE ADDRESS.
STONE & WEBSTER ENGINEERING CORPORATION ) SEND INVOICE IN DUPLICATE TO:
AGENT FOR VIRGINIA ELECTRIC AND POWER COMPANY
C/0 SURRY POWER STATION ’ VIRGINIA ELECTRIC AND POWER COMPANY
STONE & WEBSTER ENGINEERING CORPORATION. AGENT
near Hog Island (Surry County) P. O. BOX 375
- SURRY, VIRGINIA 23883
Virginia
SHIPVIA er, Frt, Richzond, Va. transfer Blue & Gray,
Tr—*ﬂg Ca |
ITEM NO. [ QUANTITY J DESCRIPTION OF MATERIAL TUNIT PRICE r AMOUNT

THE SELLER, BY ACCEPTIN&; THIS ORDER. AGREES TO THE SEVERAL CONDITIONS PRINTED ON THE REVERSE SIDE MHERECF AND
MUST SIGN THE ACCEPTANCE COPY OF THIS ORDER AND RETURN AT ONCE TO THE ABOVE ADDRESS. i

Confirming vaerbal order placed with Saller's Mr. Leber by Bngineer's Mr. A, C. Orr

‘u 13, 1972,

" -

1. 480 ft. 4/0 1 conductor tfiplexad: Epcnde $#SRG-X600 copper $3,584.00 $1,648.6%

powor cable with silicone rubbet, glasa braid insulation mft

wvith sama gpms tion as ceble purchased on previous

order SH-33§ It - isnee;tiggxign NJIS2396 dated:

April 19, 1969 an aVietons vith et certifi-

cation data in accordance with specification for tha -

1972 Extension-Surry Powar Station of the Virginig

Blectric and Power Company located near Hog Islaxd

(Surry County) Surry, Virginia

TOTAL PRICE OF ORDER - $1,648,64

Price Adjustment: Prices are firm except for copper. Price based on copper cost of $0.5050/1b.
Pricel ahall ba adjustad to teflect cost of coppa: at tima of ship::.en:.

Resls: Unless shipped on non-returnable reelc. teelc uill be chatged for extra net 30 days.,
Full credit will be allowed upon return of reels to Sexlar‘l mill, freight collact

within 12 mcaths £rom dats of shipment.

P 0. NO.
VIRGINIA ELECTRIC AND FOWER COMPANY
.ﬂ OF STATE STONE & WEDSTCR ENGINEERING CORPORATION. AGENT SN—22,062

(2. C, Chhy Ay 7. <

BJ &, C, Ci't LESAL PYRSHASING A®ENT




Loaniealiod STONE & WEDSTER ENGINCERING CORPORATION | SN- 22,062

ity
tf T?C{R AGENT FOR VIRGINIA CLECTRIC AND POWER COMPANY Fyv o wo.
) ' e P, O, BOX 373, SURRY VIRGINIA 23083
dostnie - 2 o 21 11548
10 [~ 1P T, ASrE e o
July 14, 1972 ey St

Continantal Wire and Cable Company

. | ._I TMPORTANT, NOTE INSTRUCTIONS ON FISST SHEET

DO 10T BT.L VIRCINTA BALES/USE TAX
SALES AND/CR UGE TAX e KaASPONSIDILITY OF FURCIIASER, Sae Commonwealth of Virginia Direct
Payment Pormit No, 998106-3, attached.

Invoices covering naterials and/or equipnent supplied undor this order shall include as &
separate item the aciual amount of freight patd supported by copy of paid freight bill,

All lovoices for materials must contain the following certification statement:
“Seller warrants that the prices (including any price increases) roflected

in this invcice are connistent with, and permissible under, the Economic
Stabilization Ac.t of 1970 and the decreas and regulations thereunder.”

CONFIRMATORY « DO NOT DUPLICATR

% VIRGINIA ELECTRIC AND POWER COMPANY ' P. 0. NO.
STYONKE & WEBSTER ENGINEERING CORPORATION, AGENT SN— - .
2‘.002 N

(L(Fﬂl XJ(.U(

. A, Cs: Urr Lok AL PURCHABING AGENT




STONE &§ WEBSTER ENGINEERING CORPORATION

2/
A 22% FRANKLIN STREET, BOoSTON. MASSACHUSETTS 02107

AT

oo AR MAIL -
Mr. E. B. Crutchfield . Jaauery 5, 1969
Senior Vice President -
Virginis Electric and Power Company J.0.Nos. 11448/
7th and Franklin Streets . 11548
Richmond, Virginia 23209 NUS-4374
Dear Sir: TELECOPRIED

SILICONE RUBEER CABLE DAT [:2-6fime 42427

SURRY POWER STATION
1972 EXTENSION - SURRY POwER STLTION

We urgently require the silicone rubber cables for the reactor
penetrations and since an order has been placed with Generzl
Electric Company, it is doubtful that the strike will be
settled in a short time.

We therefore hzve requested an zlternate proposal for the

sllicone czble from Continentzl wire and Cable Co. who were

the only other bidder to quote on silicone rubber cable. In

their original proposal, they offered three types of constructions
which were not suitable for our application. Their new
construction is silicone insulstion with treated glass braid
overall which is similar to General Electric's cable construction.

We enclose for your review two copies of Continentsl Wire and
Cable Co, proposal dated December 2, 1969, and their letter
of December 5, 1969, clarifying their proposal.

Continental Wire quote terms of two per cent, 10 days net cash
30 days and delivery of 12 to 14 weeks, prices subject to
edjustment depending on the material cost of copper at the

time of shipment. Continental wWire quote shipment fob factory,
freight allowed to destination and accept the VEPCO warranty
clause.




EBC 2. | January 5, 1970 (43

Continentgl Wire take exception to the radiation requirements

of .1 x 10° rads and state that the cable will withstand 0.5 x

108 rads without any significant change in physical and electrical
properties. Continental advised that radiatjonal tests are

being performed on this type cable at 1 x 10° rads and higher

and will forward information to us as soon as it is available.

We estimate that the exposure to radiation over the expected
40 year 1ife of the plant will be 3 x 107 rads and the maximum
dose dgring the postulated maximum accident condition will be
1l x 109 rads.

We therefore recommend that an order be placed with Continental
Wire and Cable Co. in the amount of $22,556.40 for furnishing
the silicone wire cable for the Surry Power Station. W2
further recommend canceling our existing order, SN-254, with
General Electric Company.

We should appreciate receiving your authorization to purchase
the silicone cable as recommended.

Yours very truly,
)/z/’227,41¢;;}4;::;:22::>

V. A. Suziedelis
Project Engineer

Enclosures

RWC:SAT




Conminental Winz e [AniE

division of GULTON INDUSTRIES, INC. .
BOX 1863 YORK, PA. 174C5 ¢ TY/X (510) €57-4748 PHONE (717) 792-25%4 .

December 15, 1969

Stone & Webster
Engineering Corp.
225 Franklin St.
Boston, Mass. 02107 -
ko LeC18igsg RiA
Attention: Mr. Bob Anglend -

LY
PR TR

.Referance: Inquiry 11448/11548 for Virginia Elec. Power Co. ;é}
N . E L
Dear Bob: o -

This letter is to confirm the information given to you today &
during our telephone conversation. T

Firstly, item No.'8 of our quotation No. 18599, should read, .
4,800 ft. 6/16 SRG-X600 with tinned copper shield braid overall,
and treated glass braid over all - $453.00 per M ft. net, total
price $2,174.40.

[

e .

Secondly, it has been our test experience, that small gauge
copper conductors do not have sufficent strength when heated
to support the cable, when subjected to the vertical tray flame

e s

test. We have also found that breakdown of small gauge conductors

occurs from three minutes to ten minutes after application of the

flame. We therefore must take an exception to the electrical 5
requirement section of paragraph 8.0 flame resistance. Please E

be advised that we are conducting tests at the present time to
determine the exact time of conductor breakdown under controlled
flame tests. We unfortunately have no conclusive results at the
present time, however, when these results are avaliable please
be advise that we will pass them on to you.

We greatly appreciate your time and efforts in correcting the

error on item No. 8 of the subject quotation, anrnd are very sorry
for any inconvience that error may have caused you.

Very fruly yours,

CE‘E'JPINENTAL WIRE & CABLE

- G. Ndce ‘ -

C\T‘/.—:y- ) . T~ 1 [« I NP L e




CoNTINENTALWiRE = CABLE

‘ . ' division of GULTON INDUSTRIES, INC.
BOX 1863 YORK, PA. 17405 « TWX (510) 657-4748 PHONE (717) 792-2644

- December 5, 1969

Stone and Webster Engineéring Co., Inc.
225 Franklin St. , '
Boston, Mass. 02170 o NOTED DECB .. HDA

_ Attention: Mr. Bob Angland

Dear Bob:

In referance to our telcon this date concerning your inquiry
No. T-11448-0714- Silicone Rubber Cable - Surrey Power Station
1972 Ext., for Virginia Elec. and Power Co., this is to con-
firm that our quotation no . 18599, Item #9 should read 4800
‘ft. 2/6 - 4/8 SRG-X1000 with treated glass braid overall, 0.D.
1.150", 2000*' Max. length, unit price$l795.00 per M', total
item price $8,616.00

We .are very sorry for any inconvience our error may caused
you and greatly appreciate your time and efforts in correcting
that error. '

- Very truly }ours,

CONTINENTAL WIRE & CABLE

Gary Nage
Regional Sales Mgr.

GN/sx
€c: Russ Meyer
D. Amelia
. He Goodwin

* M . .
. N . ..
. . : R L




EONTI NENTALWIRE & LAsLE

. division of GULTON INDUSTRIES, INC.
BOX 1853 YORK, PA. 17403 « TWX (510) 657-4743 PHONE (717) 792-2644

August 19, 1969

Stone and YWebster
22S Franklin Street
Boston, ‘'assachusetts 02107

. -Attention: ‘'r. Roger ¥, Clark,
17th Floor, Fngineering

Dear Mr, Clark:

It was a pleasure talking with you on radiation resistance of various
materials for possible use in nuclear generating stations, Pursuant
to this telephone call, I an including the information you requested.

The following is a table showing radiation levels (Rads) where physical
properties-(tensile and elongation) begin to deteriorate significantly.
Since these materials are to be used as cable jackets, these propert1es
seem most relevant,

FEP Teflon 7 105 to 3 x 105 Rads
Silicone Rubber _ 107 to 108 Rads
Hypalon (Chlorosulfonated PE) 107 to 108 Rads

We hope the ahove is of some value to you. It must be remembered that
silicone rubher aid "Hypalon" are connounds, or a mixture of variable
ingredients, and as such will exhibit somewhat different properties.

If you desire any further information, please contact us, and we will
endeavor to provide it. - .-

Very truly vours,

CONTINENTAL WIRE AND CABLE
Division of Gulton Industries, Inc.

Rl S Cudills

P, S. Cardello,
Assistant Manager, Fngineering
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"ANACONDA LETTER WITH ENCLOSURE"
DATED OCTOBER 8, 1980
(REFERENCE NO. 61)




October 8, 1980

Stone & Webster Eng. Corp.
P.0. Box 2325
Boston, MA 02107

Attn: John Bomner
Re: VEPCO/SURRY Qualification Data, your letter of Oct. 2, 1980.
Dear Mr. Bonner:

Per the referenced letter and in accordance with telecons with your
Messrs. Steve Miller (9/17/80) and Ira MacFarlane (10/8/80) we offer
the following:

1. Stone & Webster will study the existing LOCA qualification
data conducted for VEPCO by Conax on Anaconda Instrument
cable insulated with CC-2210 FR-XLP - and determine its'
applicability to control and thermocouple items also
supplied by us on this project. (Anaconda-Continental does
not have a copy of this report.)

Since CC-2210 has not been used by us for several years, we
have nothing further to offer.

2. For items insulated with siliconme rubber (i.e. NUS-326/SN-330)
the following data is available:

a) FIRL Report F-C2935

b) Addendum to F-C2935. (Extends radiation exposure from 107
to 108 rads.)

¢) Data sheet on phy51ca1 properties of CC-2115.

d) Arrhenius Plot. (For Thermal Age characteristics omnly.)

Please note that the CC~2100 designation used for silicone rubber in these
applications, when these contracts were awarded several years ago, has been -
replaced by our designations CC-2115 and/or CC-2216.

We hope this information is of some value to you and your client.
Very truly yours,

ANACONDA ERICSSON INC.
CORTINENTAL WIRE & CABLE

(:SEL~.&' SES (\oa\c;;i_ié

PSC:ts Paul S. Cardello
cc: W. Schneider Chief Engineer
F. Flood
T. Ling

CF: S&W/VEPCO



PHYSICAL PROPERTIES OF CC-2115 SILICONE RUBBER AFTER
CONDITIONING SIMULATING A L.O.C.A. CONDITION.

CONDITIONING TENSILE ELONGATION
-— _ . (PSI) €>)
NONE - 1040 300
STEAM/BORIC ACID® 640 187
RADIATION ONLY
1 X 197 RADS® 100C 110
3 X 107 RADS 822 Lo
1 X 10® RADS 520 1

RADIATION AFTER STEAM/BORIC ACID®

1 X 107 RADS 570 87
5 X 107 RADS 450 26
1

X 108 RADS 360 15

WIRE SAMPLE, TUBE SPECIMENS TAKEN FROM #12 AWG .C30" WALL CC-2115.

NOTES:

120 HRS. 50 PSI STEAM, FOLLOWED BY 120 HRS. .5% BORIC ACID
SOLUTION @ 150°F. (CONDITIONING PERFORMED BY CWC LABORATORIES.)

©) COBALT 60 SOURCE (GAMMA RADIATIOND.

REVISIONS
PAGE 1 OF 1 | | BE-TYPE | NEW FoemaT  |3/28/80 | ALY
ANACONDA L urimec=
Continental Wire & Cable Wire and Cabie Division [DRN. N +i. DATE «/7C
CKD. DATE
P O.Box 1863 York, Pennsyivania 17405 717/782-2644 | ApP. @‘) DATE

AC-8U6
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Page 3b

(FIRL REPORT NO. F-C2935 on Continental SI Cables)
DATED OCTOBER 1970
‘ (REFERENCE NO. 63)
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PROPRIETARY INFORMATION Re pevence 3 ¢3

?ina] Report
F-C2935

Report

TEST OF ELECTRICAL CABLES UNDER SIMULATED
POST-ACCIDENT REACTOR CONTAINMENT SERVICE

by

S. P. Carfagno
L. E. Witcher

October 1870

Prepared for

Continental Wire and Cable Company
York, Penna.

PROPRIETARY INFORMATION

i"iTHE FRANKLIN INSTITUTE RESEARCH LABORATORIES

BENJAMIN FRANKLIN PARAKWAY * PHILADELPHIA, PENNA. 195103
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F-C2935

1. INTRODUCTION

Samples of a seven-conductor and a two-conductor cable manu-

factured by the Continental Wire and Cable Co. were subjected to

qualification tests to determine their ability to withstand conaitions

that may be encountered within the containment of a nuclear power plant,

including those which follow a loss-of-coolant accident (Design Basis

Event).

The tests included irradiation of the cables and exposure to

a steam environment at temperatures up to 340°F, while electrically ener-

gized, in accordance with the schedule given in Section 3 of this report.

2. SAMPLES

The samples tested were identified as follows:

7 Conductor #12 (7) copper, CC-2115 silicone rubber insulation,
glass braid over silicone, glass finished with a flame and
abrasion resistant finish CC-1233, 7 conductors cabled, mylar
binder tape, overall asbestos braid, asbestos finished with
CC-1120 flame and abrasion resistant finish.

2 Conductor #16 (7) copper, CC-2115 silicone rubber insulation,
glass braid over silicone, glass braid finished with a flame
and abrasion resistant finish CC-1233, 2 conductors cableg
with impregnated asbestos fillers, mylar binder tape, overall
asbestos braid, asbestos finished with CC-1120 flame and heat
resistant finish.

3. TESTS PERFORMED

Irradiation

The samples were irradiated using a cobalt-60 gamma source to

a dose level of at least 10 megarad, at a rate of about 0.45 megarad per

hour.*

*A copy of a letter from Industrial Reactor Laboratories, Inc., confirming
the irradiation performed is presented in the Appendix to this report.

-l-
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F-C2935

B. Preconditioning at 66°C (151°F) and 100X R.H.

The samples were installed in a test chamber, as shown in
Figure 1, and connected to the external electrical circuits in the

manner shown in Figures 2 and 3. : .

Steanm was injected into the tank to raise the temperature to
approximately 151°F and create an environment of 100% relative humidity.
At the same time, the cables were energized electrically: 600 V ac was
applied between adjacent conductors; a cﬁrrent of 14 A was passed through
all conductors in Samples A-1 and A-2; and a current of 12 A was passed

through all conductors in Samples B-1 and B-2.

: a3 e
The oxygen concentration within the test tank was monitored 1508 e
and maintained at approximately 4% by bleeding nitrogen into the tank. / HES
-
The above conditions were maintained for a period of six hours.
The temperature varied slightly during this time, ranging within plus ana é

minus six degrees. The pressure varied between 0.5 and 1.3 psig.

C. Steam Exposure

Subsequent to the 6-hr. period at 151°F, the steam pressure

was increased to approximately 100 psig, increasing the temperature to "
. TURS 1T et
approximately 340°F (171°C) 41n about 12 sec. Electrical loading was L e ’
. !

. L \"> “
continued as in B, above.
These conditions were maintained for 2 hours, with the temper-
ature being held constant within a band of only a few degrees.
At the end of the 2-hr period at 340°F, the steam admission l
HERVE (O

valve was closed, and the temperature allowed to decrease. After ap- . —

proximately 4 hr, the temperature reached 160°F (71°C), where it was ik

’

maintained for a period of 20 hours. Electrical loading was continued, <« .ues A7 ;..

i

as described under B, throughout the test period, except for an intetrup-fpﬁssw‘f?
tion starting approximately 3 hr after the steam admission valve was

closed, when the dielectric measurements described in par. D were

initiated. é

-2- k
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Photograph of Cables Mounted in Test Tank

Fig. 1.

-3~
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70 CURRENT TO CURRENT
TRANSFORMER TRANSFORMER
[ '

" 2 3
OUTSIDE
TEST TANK
coms domme S CE— G

INSIDE
TEST TANK

SAMPLE A-1

Fig. 2. Electrical Loading Circuit for Samples A-1 and A-2.

Numbers refer to conductors in the cables.

Both ends of each cable were passed through the wall
of the test tank, permitting connection to external
terminal strips, and leaving a continuous loop of
cable inside the tank.

= ©




TO CURRENT TRANSFORMERS

T

——————
600 Vac
=
OUTSIDE
TEST TANK
. INSIDE SAMPLE
& TEST TANK B-2

2-CONDUCTOR CABLES

Fig. 3.

Electrical Loading Circuit for Samples B-1 and B-2.

Numbers refer to conductors in the cables.

Both ends of each cable were passed through the wall
of the test tank, permitting connection to external
terminal strips, and leaving a continuous loop of
cable inside the tank.



P F-C2935
o

D, Dielectric Measurements

At the end of the steam exposure (2-hr exposure at 340°F) and
at the conclusion of the tests, the insulation resistance at 500 V dc and
the leakage current under the application of 2 kV &c and 4 kV ac for 5 min

were measured. The results are given in Table 1.
4. CONCLUSIONS
Two samples of electrical cable were subjected to a test pro-

gram which simulated conditions which could be encountered in nuclear

power plant service should a loss~of-coolant accident (Design Basis

[P .

Event) occur, No difficulties were encountered, and there was no visually
apparent change in the samples as a result of undergoing the tests. In-
sulation resistance and leakage current measurements did not reveal any

breakdown of the insulation.

! It is concluded that the cables will perform satisfactorily
‘ under the conditions simulated.

//ﬂ&: -
Sworn to and subscribed before me

. % . S. P. Caffagrio
h /‘- # Czt Ay * 8

i this £ day ot Sl Teking /o Project Manager

)M q\lu ul_a—-? 2 (

p { e ~ug ( L."L
Notary Bublic. Philsdelphia, Philsdeiphia Co.
My Comeussion Expires April 17, 1972

-6-
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SAMOLYHOAVT HOYYISTY ZLALUSNI NITINVHEY IHL |||

Sample

A-1
A-2

B-1
B-2

A-1
A-1
A-1
A-1
A-1
A-1
A-1

A-2
A-2
A-2
A-2
k-2
A-2
A-2

B-1
B-1

B-2
B-2

Notea:

1.
2.

3.

TABLE 1, Dielectric Measurements

Meapured Following the 2-Hour Measured at Conolusion
Exposure to Steam at 3l|0°i‘(l’) of All Tests
Terminal Comootionsu) Inaulntiw) Leakege Curront(a) Insulation Lenkage Curront(”
1 11 (ground) Resiatance Potential Current Resistance(2) Potential Current
(M Q) (kVao) (mA) M) (kVao) (ma)
1,2,3,4,5,6,7 ground — 2 3.3 - 393
1,2,3,4,5,6,7 ground - 2 3.6 - 2 3.5
1,2 ground — 2 <1 -_ 2 " 1.3
1,2 ground -_ 2 <1 —_ 2 1.0
1 all others 680 ] 1.4 4o, 000 ] 1.2
2 all others 590 It 1.3 40,000 b 1.3
3 all others 850 y 1.2 4o, 000 i 1.2
Iy 2ll others 780 i 1.3 ko, 000 y 1.3
5 all others 900 b 1.4 Lo, 000 4 1.3
6 all others 860 y 1.4 40,000 i 1.2
7 all othera 500 I 1.3 17,000 L] 1.3
1 all others 1150 Iy 1.b 45,000 y 1.3
2 2ll others 8o Yy 1.4 Ys5,000 Y 1.2 J
3 all others 1000 i 1.4 40,000 '} 1.2
4 a1l others 550 4 1.3 Lo, 000 y 1.2 ‘
5 all others - B20 I 1.4 30,000 i 1.2
6 all others 1350 b 1.3 40,000 Y 1.2 /
7 all others 1450 '} 1.4 50,000 y 1.3 ‘
1 2 sh Iy <1 620 4 1.0
2. 1 59 l <1 605 Yy 1.0
1 2 €5 l <1 700 ] 1.0
2 1 66 4 <1 710 ] 1.0

The numbers in thess columns indicate which conductors wers aonneoted to the instrument termimals.
Meagured after application of 500 V do for 1 min, using a Biddle Megger, Insulation Tester, Model No, 610815.

Theas measurements wers made with a Beokman Breakdown Test Set, Model 1000-AC/DC - ITS 2 M. The indicated
potential wae applied for 5 min,

The temperature in the test tank deoreased from approximately 200°F to ebout 155°F while the men-
gurements wers being made,
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INDUSTRIAL REACTOR LABORATORIES, INC.
‘ A RESEARCH FACILITY OF RUTGERS * THE STATE UNIVERSITY

PLAINSBORO, NEW JERSEY 08s:
€05-79%-1800

October 7, 1970

Mr. William Steigelmann

Franklin Institute Research Laboratory
Benjamin Franklin Parkway
Philadelphia, Pennsylvania 19103

Re: Your P. 0. No. 12948

Dear Bill:

The three groups of cables delivered to IRL on October 6,
1970, were exposed to cobalt-60 irradiation for a period of 22
hours, accumulating 2 minimum dose of 10 Megarads, as determined
by dose rate measurements made with a calibrated ionization

‘ | .chamber.

Very truly yours,

£7.Cfidd, A

RTC/bc
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1. INTRODUCTION

This report is an addendum to Final Report F-C2935 (Ref. 1), covering
the testing of cable and insulation samples under conditions partly identical
to tests described in the earlier report. While referring to the earlier
report for a description of the tests, this addendum identifies the

samples and the test program, and presents the data obtained.
2. SAMPLES

The samples tested were identified as follows:

A-1. 7 Conductor #1i2 (7) copper, CC-2115 silicone rubber -
insulation, glass braid over silicone, glass finished
with 2 flame and abrasion resistant finish CC-1233,

7 conductors cabled, mylar binder tape, overall asbestos
braid, asbestos finished with CC-1120 flame and
abrasion resistant finish.

B-1. 2 Conductor #16 (7) copper, CC-2115 silicone rubber
insulation, glass braid over silicone, glass braid
finished with a flame and abrasion resistant finish
CC-1233, 2 conductors cabled with impregnated asbestos
fillers, mylar binder tape, overall asbestos braid,
asbestos finished with CC-1120 flame and heat resistant
finish.

c. 4 Conductor #12 (19) tinmned copper, CC-2200 Crosslene
insulation, cabled, mylar binder tape, pvc jacket
CC-2021 overall.

D. 6 Conductor #14 (19) tinned copper, CC-2210 flame
retardant Crosslene insulation, cabled, mylar binder
tape, pvc jacket CC-2024 overall.

E. 2 Conductor #16 solid iron/constantan, CC-2193 silicome
insulation, glass braid over silicone, CC-1250 silicone
finish, 2 conductors twisted, mylar tape, tinned copper
drain wire, aluminum/mylar shield tape, CC-2193 silicome
rubber jacket overall.

-] -
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F-1
and !} Insulation samples of compound CC-2193.

F=2

F-3

and } Insulation samples of compound CC-2193-1.

F-4

G-1(a) Insulation samples of compound CC-2210.

G-1(b and ¢) 1Imnsulation samples of compoﬁnd UCc=4730.
G-2(a) Same as G-1(a).

G-2(b and c) Same as G-1(b and ¢).
3. TEST PROGRAM ,

The test sequence for samples A through F-2 consisted of an initial
irradiation, a preconditioning at 66°C*, a steam exposure**, and a final
irradiation. Samples F-3 through G-2 underwent irradiation only.

The test program is summarized in Table 1.

Sample C underwent the preconditioning at 66°C, but the cable jacket
evidently became softened due to additional heating a few minutes after
the steam exposure at 100 psig was initiated. Consequently, most of the '
sample was forced out of the test chamber through the compression fitting
used to seal the cable where it passed through the chamber wall. The
portion of Sample C which came out was cut off, leaving a length approxi-
mately 1 £t long inside the test chamber; this short piece underwent the
steam exposure, but it was not electrically loaded. Only this l1-ft piece
was exposed to the final 1rradiation. At the same time that Sample C
was forced out of the chamber, it was noticed that liquid from inside
the test chamber was slowly oozing out of Sample D. Therefore, to avoid
the possibiliry of its being shot out of the test chamber, Sample D was
cut near the ends —-leaﬁing most of it inside the test chamber. Thus
it was not energized during the remainder of the steam test.

*In accordance with par. B, Sectiom 3 of Ref. 1. ﬁ‘~5.,W=ZiH’"-;ISRF
**In accordance with par. C, Section 3 of Ref. 1. « wai, 1.7 terfs 5
-2 -
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Sample

A-1
B-1

F-1, F-2
F-3
F-4

G-2

Dose Level
of Initial
Irradiation*

(Mrad)

10
10
10
10
10
10
None
None
None

None

Table 1. TEST PROGRAM

Preconditioning
and
Steam Exposure **

(see accompanying text)

(see accompanying text)

None
None
None

None

Dose Level
of Final
Irradiation

(Mrad)

90
90
902
90
90
90
10

100
10

100

* Irradiated at a rate of about 0.45 Mrad/hr, using a cobalt-60 gamma source.

&% In accordance with pars. B and C of Section 3, Ref. 1.

A Only a 1-ft section which remained in the test chamber throughout the
steam test was subjected to the final irradiation.

+ See Irradiation Report in the Appendix.

-3 =
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4. DIELECTRIC MEASUREMENTS

Measurements of insulation resistance and leakage current made at the
conclusion of the steam exposure test and following the final irradiation

are presented in Table 2.

-4 -
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Table 2. DIELECTRIC MEASUREMENTS

Meaasured at Amdbient Conditions
Following Conclusion of

Stear Exposure Test . Yeogured After Pinel Irradistion
Terminal c:»nme'tlomu) Insulation Leakage Ow-rm‘c(j) I.n.mlation( ) Leaknge Currm't(s)
Sample 1 11 (ground) Resistance(2) Potential Current Registanoe Potential Current
(109Q) (k¥ ae)  (ma) (10° Q)  (kVae)  (ma)
A-1 1’2:3,1*:5!6:7 ground - 2 3.3 - 2 4.9
B-1 1,2 ground - 2 1.3 - 2 1.2
M, L“(5)
23 ground .- 2 1.2 - - .
D 1,2,3,%,5,6 ground - 2 1.6 - 2 7.3
A<l 1 all others 4o L 1.2 100 L 1.5
A=l 2 all others Lo 4 1.3 0.2 - (Note 7)
A-l 3 ell others 40 4 1.2 900 i 1.4
A-1 4 all others Lo L 1.3 100 4 1.5
A-1 5 all others 40 4 1.3 70 4 1.6
4-1 6 all others ko 4 1.2 8s ) 1.6
Al 7 a1l others 17 4 1.3 o5 4 1.5
B-1 1 2 0.620 4 1.0 20 y 1.1
B-1 2 1- 0.605 4 1.0 25 4 1.2
cgt’)s) 2 (black) all others 2000 L 1.0 - - -
c ) 3 (red) ell others 2000 4 <i - - -
c 4 (green) all cthers 2000 L 1.0 - - -
D 1 (white) all others 5 4 1.8 0.15 3.4 > 10(8)
D 2 (blaek) ° all others 90 4 1.8 0.7 4 6.2
D 3 (red) all others 13 ) " 1.5 1.5 4 3.7
D 4 (orange) all others 8 4 1.5 1.3 ) 2.8
D 5 (green) all others 5 ) 1.6 1.0 L 3.3
D. 6 (blue) all others 2 4 1.6 0.9 4 3.5
Notes:

(1) The mmberse in these columns indicate which oonductors were comnected to the instrument terminals.
(2) Measured after application of 500 V de for 1 min, using a General Radioc Megohmmeter 1B62E.

(3) These measursments were made with & Beckman Breakdown Test Set, Model 1000-AC/DC - ITS 2 M. The indieated
potential wes applied for 5 min.

(4) 1In this tsble, Sample C refers to the portion which wvas subjected to the 6-hr preconditioning at 66°C,
and was shot out of the tegt chambar soon after the stean pressure was ralsed to 100 psig.

(3) Conmductor No. 1 (white) wvas not somnected to Terminal I beosuse of a ocut ir the insulaticn.
(€) No measmrrements were made on the white conductor because of a cut in the inmylation,

(7) Arcing was observed between the conductor and the metal tube in which one of the ands of the ocable
had been potted. As this was on the side that had been outside the test chanmbar, the cut was evidemtly
caused by handling,

(8) Sample was notiocsably heated at conclusion of measurement.

-5

llli THE FRANELIN INSTITUTE RESEARCH LABORATORIES




REFERENCE

1. s. P. Carfagno and L. E. Witcher, Test of Electrical Cables under
Simulated Post-Accident Reactor Contairment Service, Franklin .
Institute Final Report F-C2935, October 1970.
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APPENDIX

IRRADIATION REPORT
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INDUSTRIAL REACTOR LABORATORIES, INC.
\ RESEARCH FACILITY OF RUTGERS * THE STATE UNIVERSITY PLAINSBORO, NEW’ JERSB 085%3

609-799-1800

November 16, 1870

Mr. William Steigelmann

Franklin Institute Research Laboratory
Benjamin Franklin Parkway '
Philadelphia, Pennsylvania 19103

Ref: Your P. O. 13311
Dear Bill:

The cobalt 60 irradiation of three groups of cables was
completed on November 13, 1970.

The cables were stacked inside the FIRL pressure vessel
and were irradiated in an IRL Hot Cell. The variation of
dose rate along the height of the stacked cables was :10%.

One group of cables was irradiated to an average exposure
of 90 Megarads. This group had previously been irradiated
to an exposure of 10 Megarads. The second group of cables
-was irradiated to a total dose of 100 Megarads, and the
third group was exposed to a 10 Megarad dose. The cables
in each group of irradiations were as identified on the
detailed instruction sheet from FIRL dated October 26, 1970.

Very truly yours

S QT

Richard T.' CanfielXd
Manager, Operations
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CONCLUSION SECTION 7

Source B - Cable obtained from North Anna Units 1 & 2 stock.
Source C - Cable originally purchased for use on North Anna 3 & U4.

1) Collyer Insulated Wire Company type, cross-linked polyethylene
with neoprene jacket.

All deficiencies identified in VEPCO's November, 1980
Ssubmittal, and the NRC's SER Appendix B have been resolved.
Details are provided in the updated Component Evaluation
Worksheets. Complete qualification documentation has been, or
will be assembled and available in the central file.

2) General Electric Wire & Cable: type, cross-linked
polyethylene with neoprene jacket.

SEE SECTION 7.3.10

3) Kaiser Aluminum and Chemical Sales Inc.; type, cross-linked
polyethylene with neoprene jacket.

SEE SECTION 7.3.11

4) Continental Wire and Cable Co.

(a) Type, high temperature silicone rubber cable.

All deficiencies identified in VEPCO's November, 1980 submittal, and
the NRC's SER Appendix B have been resolved. Details are provided
in the updated Component Evaluation Worksheets. Complete
qualification document has been or will be assembled and available
in the central file.

(b) Type, cross-linked polyethylene with neoprene jacket.

All deficiencies identified in VEPCO's November, 1980 submittal, and
the NRC's SER Appendix B have been resolved. Details are provided
in the updated Component Evaluation Worksheets. Complete
qualification documentation has been, or will be assembled and
available in the central file. .
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55.

56.

59.

60.

REFERENCE SECTION 8

Lewicki, R.G., Reliance Electric Company, to Barnhart, J.H., Stone &
Webster Engineering Corporation, subject: VEPCO/Surry Power Station
Units 1 & 2, Motor Bearing Lubricant, Reliance Part No. 4824-15-4,
November 14, 1980.

Reliance Electriec Company, Nuclear Power Motor Systems, Type Test
Support Analysis, Random Wound Motors, Summary Report NUC-9, July 1,
1978. Includes Appendix: Seismic Report 78-R-33, Justification for
Omission of Routine "End Turn Stress Analysis™ for Random Wound Motors,
July 10, 1978.

Electric Power Research Institute, Evaluation and Test of Improved
Fire-Resistant Fluid Lubricants for Water Reactor Coolant Pump Motors,
Volume 1: Fluid Evaluation, Bearing Model Tests, Motor Tests, and Fire
Tests, Interim Report NP-1447, July 1980.

Deleted

Kuster, J., Raychem Corporation, to MacFarlane, I.3., Stone & Webster
Engineering Corporation, subject: IE Bulletin 79-01B, Environmental
Qualification of Equipment, Surry Power Station Units 1 & 2, Additional
Qualification of Raychem Flamtrol Wire and Cable, Spec. No. NAS-3190,
December 2, 1980.

McGowan, E.J., Raychem Corporation, to LaPetra, F.E., Raychem
Corporation, Memo - Subject: Raychem~-Flamtrol, Continuation of LOCA
Test for Qualification to IEEE Standard 383, Test Report EM #1237, June
21, 1976. Possible attachments include: Kuster, Jey Raychem
Corporation, to MacFarlane, I.S., Stone & Webster Engineering
Corporation, January 27, 1981.

McGowan, E.J., Raychem Corporation, Raychem-Flamtrol, Continuation of
LOCA Simulation Test, Test Report EM #1403, December 9, 1977. Possible
attachments include: Kuster, J., Raychem Corporation, to MacFarlane,
I.S., Stone & Webster Engineering Corporation, January 27, 1981.

61.

Cardello, P.S., Anaconda Ericsson Incorporated, to Bonner, J., Stone &
Webster Engineering Corporation, subject: VEPCO Surry Qualification
Data, three letters, October 8, 1980, October 21, 1980, and December 10,
1980.
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62.

REFERENCE SECTION 8

Conax Corporation, Qualification Test Program of Electrical
Instrumentation Cables for Virginia Electric and Power Company for Surry
Power Station Units 1 & 2, Test Report No. IPS-383, November 29, 1978.

Carfagno, S.P. Witcher, L.E., Test of Electrical Cables under Simulated
Post-Accident Reactor Containment Service, Franklin Institute Research
Laboratories, Final Report F-C2935, October 1970.

b

64,

65.

66.

67.

68.

69.

70.

T1.

Rev.

Lasky, J.S., The Okonite Company, to Barnhart, J.H., Stone & Webster
Engineering Corporation, subject: Environmental Qualification of
Equipment, Surry Power Station Units 1 & 2, December 17, 1980.

Franklin Institute Research Laboratories, Qualification Test of
Limitorque Valve Actuator in a Steam Environment, Final Report F-C3271,
February 1972. (Proprietary)

Deleted Simulated Reactor Containment Post-Accident Steam and Chemical
Environment, Franklin 1Institute Research Laboratories, Final Report
F-C2232-01, November 1968.

NRC letters to VEPCO dated July 18, 1978 thru July 25, 1979
concerning Continental XLPE Insulated Cables use in Surry Pwr. Stn.

Lasky, J.S., The Okonite Company, to Barnhart, J.H. Stone & Webster
Engineering Corporation, Reference: J.0. No. 12846.44, December 22,
1980. Possible attachments include: Barnhart, J.H., Stone & Webster
Engineering Corporation, to Lasky, J.S., Okonite Company, December 17,
1980; MacFarlane, I.S., Stone & Webster Engineering Corporation, to
Whom It May Concern, Memo dated February 3, 1981.

Tolerico, F.A., Westinghouse Electric Corporation, to Barnhart, J.H.,
Stone & Webster Engineering Corporation, subject: Surry Power Station 1
& 2, Environmental Qualification of Hydrogen Recombiner, December 8,
1980,

Westinghouse Electric Corporation, Electric Hydrogen Recombiner Report,
WCAP-T7T709-L, and Supplements 1 through 7 to WCAP-7709-L. (Proprietary
Class 2)

Stolz, J.F., Nuclear Regulatory Commission, to Anderson, T.M.,
Westinghouse Electric Corporation, subject: Evaluation of WCAP-7709-L,
Supplements 5,6, and 7, June 22, 1978.

b: 8/2u4/81 ) S2 8 - 8



REFERENCE SECTION 8

145. Westinghouse letter no. NAW-3615 dated Oct. 30, 1980
to Mr. S. C. Brown of VEPCO. Ref. "NUREG-0588 -
Equipment Qualification on Charging Pump Motors."

146. NUS-VEPCO QDR Package 5437-78-01.
et

147. NUS-VEPCO QDR Package 5437-77-01.
148. NUS-VEPCO QDR Package 5437-79-01.

149. NUS-VEPCO QDR Package 5437-80-01.

150. NUS-VEPCO QDR Package 5437-131-01 for Continental 600V
and 1000V Silicon Insulated Cables.

151. NUS-VEPCO QDR Package 5437-74-01.

152. NUS-VEPCO QDR Package 5437-92-01.

153. Rosemount Instruction Manual Model 1153 Series B
Pressure Transmitters.

154. IEEE Transaction Paper "Insulations and Jackets for Control
and Power Cables in Thermal Reactor Nuclear Generating
Stations" dated July, 1968.

155. Kaiser XLPE Cable's Qualification Package QODR-5437-139-01.
156. G.E. XLPE Cable's Qualification Package QDR-5437-138-01.

157. Chempump Div. of Crane Company: Environmental Qualification
of Class IE Motors for Nuclear Out of Containment Use,
Procedure No. A-19274, Rev. 4, dated May .9, 1979.

158. Crane Company Pump Motors Qualification Package QDR-5437-84-01.
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AUGUST 24, 1981

LEGEND

DESIGNATION FOR DEFICIENCY

R - Radiation

T - Temperature

QT - Qualification time

AT - Required Lime

P~ Preasure

Humidity

Chemical spray

Msterial aging evaluation, replacement sohedule, ongoing

squipuent surveillanae

Submergence

Hargin

I - HELB evaluation ocutside containment not completed

QM4 - Quelification method

AP - Equipmsent relocation or replacement, adequate schedule
not provided

EXN - Exempted equipment justification inadeguate

SEN - Separate effects qualification justification inadaguate

QI - Quslification information being dsvelopad

APS - Equipment relocation or replacement schedule provided

(2]
[79)
Tt v

Xt »
]

RESOLUTION OF DEFICIENCY

1. Components deleted from the master list

2. Components requirfng replacement or modifiastion
3. Companents detarmine to bs qualified

L Conpononil determined to be qualified exaept for aging
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aan abkes SEANRSEAGBUNBORBEABRANNED NEBNSURARERNEDES SRRADARRANENRAND SENANEBRENRANNNE [ ] aAnNnER SRRUBABNNAUOBRGARANNERAR [ ]
NUM KEY# EQUIPHENT HANUFACTURER COMPONENT NUMBER DEF ICIENCY RES REF  COMMENTS STA
408 DARE UHANANGASESUNSAOSANDNNEAN NUNSNABASHEDRNAG NONRURERADSENERD HRNOROUEERNEGNNEES 8 BEBNAD SBRGEANNANONEAGNNEARARAND B
321 0814 600V IMSTHUMENT CABLE CONTIMENTAL WIRE SPEC, HO. MUS-  B,QT,P,H,CS3,A,QT 3 6-59
AND CABLE W
322 0814 60OV INSTRUMENT CABLE CONTINENTAL WIRE HUS-3414 R,QT,P,H,C3,4,Q 3 6-59A
AHD CABLE
323 0814 HIGH TEMPERATURE CABLE  CONTIMENTAL WIRE NU3-326 qQT,CS,4,QH,Q1 j 6-60 QDR-5437-131-01
AND CABLE
324 0815 5000V POWER CABLE COLLYER NUS-364 R,T,QT,P,H,A,QI 3 6-60A REF QDR-~5437-143-01
325 0836 5000V POWER CABLE OKONITE HUS-364A R,T,QT,P,H,4,QT 3 6-60B REF QDR-5437-133-01
326 0829 5000V POWER CABLE KAISER NUS-217 ®,T,QT,P,H,A,QI 1 6-60C
327 0325 PUNP HOTOR GE 2-CC-P-24 R,T,QT,P,H,A,RPN 2 6-61
328 0325 PUMP HOTOR GE 2-cc-p-28 R,T.QT,P,H,A,RPH 2 6-62
329 04O} SOLENOID VALVE ASCO S0V-CC-205A R,QT,A,BPN 2 6-63 REF QDB-5437-30V-02
330 0401 SOLENOID VALVE ASCO 80Y-CC-205B R,QT,A,BPN 2 6-64 REF QDB-5437-30V-02
331 0401 SOLENMOED VALVE ASCO S0V-CC-205C R,QT,A,RPN 2 6-65 REF QDR-5437-30V-02
332 0401 SOLENOID VALVE ASco S0V-CC-207 R,QT,A, RPN 2 6-66 REF QDR-5437-30V¥-02
333 0401 SOLENOID VALVE ASCO 30V-CC-209A R,QT,A, RPN 2 6-67 REF QDR-5437-30V-02
334 0401 SOLENOID VALVE ASCO S0V-CC-2098 qr,4 2 6-68 REF QDB-5437-30V-02
335 OO\ SOLENOID VALVE ASCO S0Y-CC-210A QT , A, RPN 2 6-69 REF QDR-5437-30V-02
336 0401 SOLENOID VALVE ASCO 30V-CC-2108 R,QT,A,RPH 2 6-70 8EF QDR-5437-80V-02
337 0401 SOLENOID VALVE A3CO 80V-CC-210C R,QT,A, RPN 2 6-T REF QDR-5437-30V-02
338 0531 MHOTOR OPERATED VALVE LIHITORQUE MOV-CS-2014 Qr,A 3 6-72 QDR 5437-MOV-2-01
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BASED ON SURRY 1 INSP. WILL
BE VERIFIED DURING OUTAGE






