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Mr. A. L. Parrish, III 
Manager, Multiple Power Projects 
Virginia Electric and Power Co. 
P.O. Box 564 
Richmond, Virginia 23204 

Attention: J.E. Wroniewicz 

N08.l-V01-413 
September 23, 1982 
File 4.8 

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 lOOOV 
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. 

cc: N~-- Garg, .. NUS .w/enc.·· 
A. Ballav, NUS w/enc. 
B. J. Reckman, NUS w/o enc. 
J. L. Renehan, NUS w/o enc. 
s. B. Gerges, NUS w/o enc. 

0 A Halliburton Company 

Very truly yours, 

N. ~ . G "='==7' 
R. C. Wilson 
Project Manager 

\ 
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Porm QOR-3/01/80 
Client ID: Virainia Electric & ?ower Company 
Plant: Surry Unit 2 

Qualification I>oeument R&view 
Checklist 

Reviev for: DOR Guidelines IBJ NtJRZG-0588 [] 

_ _.,J 
Sheet 1-· 
QOlt-5437- 131-01 

l. Name of the Reviever: c. J. Endlich Date: 4/6/82 
600 and 1000V Cables with Silicone Rubber Insul. 

2. Equipment Covered: & Hypalon Jacket, Manufactured by Continental co. 

3. Equipment Tag No{s).: See Spec. No. NUS-326 

4. Ooes the report address all of the 
Class I! equipment in this category 
listed in the master IE equipment 
list? 

•s. Is the report traceable to the plant 
equipment? 

*6. Ooes the report sp,ecify an acceptance 
criteria for e-quipme~t performance? 

•7~ Was a base line test done.to estab­
lish the reference basis? 

*8. 00 the maximum and/or accident 
temperat~re and pressure used in t~e 
test envelope those for the plant? 
(Table l) 

9. Are t.'le-rmal aging parameters chosen 
and used in the test~_supported by 
ad~quata documentation or references? 
Note: Aging times less than 100 brs 

not acceptable. 

*10. Is radiation ag~ng addressed? (Test 
or analysis. If analysis, is adequate 
documentation provided?) 

*ll. Ooes the radiation dose profile, i.e., 
int•grated dose for normal operations 
and accident for the plant, fall with­
in tbe en7elope used in qualifications? 

~= Asterisk, indicates ite2s applicable 
to DOR guidelines~ 

YES NO NA 

X 

X 

X 

X 

. 
X 

X 

X 

X 

Page Ref. 

See Attachment 1 

See Attachment 1 

See Attachment 1 

See Attachment 1 

See Figures 3 0 & 30A 
(Attached) See 
Attachment 1 

See Attachment 1 

Ref. Documents 61 
and 63, Ref., 
Page 3 

Same as item 10 
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Rev. 1 Dated 9/21/82 

Porm QOR-3/01/80 
Client ID: Vir~inia Electric & Power Company 
'Plant: S\.l:::-ry Unit 2 

*12a. Does the total integrated dose 
include Beta radiation? 

·b. If not is there an analysis for this? 
c. Is it required? 

13. Was humidity aging considered? 
(Not required for cables.) 

14. ~as vibration (ambient) aging 
addressed'? 

*15. was mechanical and/or electrical 
cycling acdressed? 

. 
*16. Do the OSE test parameters ~eet 

or exceed those given in t.~e spec­
ification? Make a copy of the · 
temperature envelope used in t.~e 
test and superimpose it on the 
required enviror.:nental envelope. 
Assure that deviations between the 
two are justified in the report. 

17. ~oes OSE temperature envelope used 
in the test contain t.,e dou:le i)eak 
required by IE.!!-323-74? 

•is. Does the OBE qualification include 
c~emical spray? (Test or a.~alysis) 

19. Does the spray concentration used 
in tests meet or exceed t~ose to be 
used for the plant? -

20. Was the spray testing done while 
under tbe extremes of pressure and 
temperature? 

*21. Are ~e margins used in DBE test 
parameters defin~? 

22. Do the margins conform to these 
requir~ by ~-323-l9i4 and any 
applicable da~ghter standard for this 
equipment? 

· !Yes 

X 
X 

X 

X 

No 

X 

X 

X 

X 

X 

Sheet 2 
QOR.-S437-131-01 

NA Page Ref. 

See Attachment 1 

X 

X 

X • 

See Figures 30&30A 
(Attached) and 

Attachment 1 

X 
. 

·• 

1see Attachment 1 

' 
.. 

See Attachment 1 

IJ 
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. 
Form QOR-3/~l/80 
Client IO: Virqir.ia E:ectric & ?ower Company 
Plant: s~rry Unit 2 

•23. Did the speeification provide the 
required operating time for the 
eq>Jipment in t..~e DB! or other 
specified ha:sh environment? 

*24. Does the test operating time under 
the harsh environment equal or 
ex=eed that in the equi:;mient 
soeci!ication? Assure that ade­
quate ju,tification is provided 
for deviation. 

'*25. 

'*26. 

*27. 

* 28. 

29. 

30. 

31. 

32. 

33. 

:ooes the s~ecification call out the 
submergence require~ents if a.ny? 

Does the test program include submer­
gence tests? If not assume that tbe 
justificatio~ is provided. 

Is the accuracy de~onstrated during 
testing equal to or better than 
t!'lat S?eeified? 

Aie the mounting a.nc installation 
interfaces used in the test config­
uration simi:ar to t~ose used in the 
pla....,t? 

Was t..~e test measuring ~uipment ('!'ME 
eali~ration addressed in the report? 

Ooes it S?ecify that t!le calibration 
of t~e '!.'ME is tracea!).J.e to hcS or 
other secondary standards? 

Was t~e seismic testing/a.~alysis ~one 
on aged component or equi?ment? 

Did t!le seismic testing/analysis 
address effects of age? 

Ooes t~e seismic test response and/ 
or criteria ~sed envelo?e the re­
quired res?Or.se spectra for the 
plant? 

Yes 

X 

X 

} 

1 Dated 9/21/82 

No 

X 

X 

Sheet 3 
QOR-5437- 131-01 

NA Page Ref. 

90 Day Review 
Worksheet 6-60 

See Figures 30 & 
30A and Attachmen 
1 

X 

X 

, X 

X 

lsee ·-

Attachment 1 

IJ 
X 

X 

X 

t 



Rev._! Dated 9/21/82 

l'orm QOR-3/0l/80 
Client ID: Virqinia E:ectric & ?ower Com?any 
Plant: Sur:-y Unit 2 

•34. Was the same test specimen subject 
to the entire test sequence? (In­
cluding aging tests? - NOREG OS88) 

*35. Compare the block diagram for this 
report against the one you have pre­
pared from you: unde:standing of what 
test ~~d procedures are required as 
pe~ !~!-323-1974 and any applicable 
daughter standard for thi~ equi?ment. 
Oo vc~ believe the reoort meets the 
int;nt of these standar~s? 

*36. Is the quali!ied life (OL} explicitly 
stated? Fill this infor~ation in the 
master IE equipment list. 

*37. Do the aging tests/analysis results 
support the QL conclusion and is 
adeq~ate doc~roentation provided to 
support this c~nclusion? 

*38. Review the test results on a relative 
comparison basis (i.e., performance 
para:ne:ers of the base line tests 
versus those during the various tests) 
Was t..~ere any major disc:epancy? 

*39. If so, was it satisfactorily explained 
in the report? 

*40. Are maintenance requ~ements and com­
ponent replacement intervals specified 

*41. Bave you compared maintenance and re­
placement requirements to those in the 
standard instruction/maintenance 
manuals and identified any special 
items in Table 2? 

\ 

Yes 

X 

X 

X 

. 

l 

Sheet 4 
Q'DR -5437 -131-01 

No f NA Pac;e Ref. 

See Ref. No. 63 

Figures 1 and 2 
(Attached) 

:, 

X 
Ref. Doc. 61, 

~Arrhenius Plot 
See Attachment 

l.1 • 

X . 
----

X 

X 

X 

1 
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Rev. 1 Dated 9/21/82 

. 
Porm QDR-3/01/80 
Client ID: Virginia Electric, Power Company 

Sheet 5 
Qt>R-5437-131-01 

Plant: Surry Unit 2 

List all the reference documents used for this review by 
their titles and identification no., with their revision 
level and date. 

1) IE Bulletin No. 79-0lB, 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: i) Letters, Anaconda Erricsson Inc. 
to S&W Eng. Corp., Dated 10/8/80, 
10/21/80 and 12/10/80 • 

. ii) 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). 

J 
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TABLE 1 

Rev. 1 Dated 9/21/82 
Sheet_6_ 
ODR-5437- 131-01 
Surry Unit 2 

Special Environmental Requirements 

600V & 1000V Silicone Rubber Continental Cables 

PARAMETER SPECIFIED 
' 

OPERATING 120 Days 
TI.ME 

Max: 120°F 
Min: 105°F 

TEMPERATURE Accdt: 280°F 

Normal: 
9.0-11 psia 

PRESSURE Accdt: 
58.7 psia 

RELATIVE Oper: N.C. * 
HUMIDITY 

.. 
Accdt: 100% 

Oper: 
l.3xl0 7Rads 

RADIATION Accdt: 
2.4xl0 7Rads 

SUBMERGENCE N/R** 

* N.C. = Not calculated 

** N/R - Not Required 

QUALIFIED 
I 

) 120 Days 

298°F Max. 

0-50 psig 

100% 

lx10 8 Rads 

N/R 

DOCUMENT REFERENCE 

SPECIFIED QUALIFIED 

Westinghouse . Ref. Doc. No. 
Letter No. 61 and QDR 
NS-SS-79287 Attachment 1 

S&W Cale. Ref. Doc. No. 
12846.44-US 61 and QDR 
(B)-052-1 I Attachment 1 

I 

As Above 
I Ref. Document 

No. 61 

Ref. Document 
As Above No • 61 

S&W Cale. Ref. Document 
12846.54-RP- No. 61 & 63 
038-1 

Env. Zone 
Description 
Table RC-3A 

I 

J 



!'orm QOR-3/01/80 
Client ID: Virginia ~lectric & Power Company 
P la.n t: Surry Unit 2 

Table 2 

Special Reauirements 

l. Maintenance :tequirements/Intervals 

N/A 

2. Rep:acement Requirements/!ntervals 

N/A 

3. Storage Requireme~ts* 

N/A 

4. Installation Requirements* 

N/A 

Rev. l Dated 9/21/82 

Sheet 7 
QDR-S437 - 131-01 

•Applies to spare parts and replace~ent only for Qper~ting plants. 

NUS CCs::::l~~TlCN 
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Rev.! Dated 9/21/82 

. 
l'orm QCR-3/01/80 Sheet 8 
Client IO: Virqinia Electric, Po~er Company 
Pla.nt: S.:.rrt Unit 2 · 

QOR -543i -131-01 

QCALIFICATION REPORT R-rv!~·s~.ARY 

l. !qui?ffient Qualitication Reviewed: Test Reports on Silicone 
Rubber High Temperature Cable, Manufactured by Continental 
Wire and cable company <Reference Nos, 6J & 63) 

2. Stat~s of Qualification Records: 

X Records icent if ied (Full/?H-t-i-a-i} , obtai:,ed (Full/~-t-i.aJ) , 
and review (Full/.P-atr-~+a-1-) s;..rr..mar i zed on QDR-3/ O 1-80 f crrns. 

The following additional documents have been re;ues:ed: 

1. 2. 

3. 4. 

5. 6. 

Follol#ing areas/documents require additiona: re,;:ew: 

1. 2. 

~ 4 • .- . 
5. 6. 

Ot!'ler comments on status of qualification records: 

3. Status of Qualification 

___ x~ !qui?ment qualification meets the DOR guidelines. For 
additional comments and recommendations, see section 5. 

Additional evaluation is need~ to justify q,~alifica­
tion status. Details of additional evaluation needs 
attached. 

Qualifieation tests consistent vith t~e reccm:%:end~tions 
of ~G-0588 for Category 1 eq,~i?ment should ~e per­
formed on the equipment. 

Nl .. !'5 =~;=,oi:::..Ai)QN 



Rev.! Dated 9/21/82 

Porm QOR-3/01/80 Sheet 9 
CCR-5437- '131-01 Client I~: Vir~i~ia Electric, Power Compa...~y 

Plant: Surry Unit 2 

!quipment should be relocated to an area wbere it will 
not be exposed to a harsh e!lvironment. 

Other recommendations: ---

5. Pldc it i ona:. Cor..:nen ts /Recorn.il'?,!'l~a tions 

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) QM: 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 
quaH.fied. 

2) See Attachment #1 for additional comments. 

Environmental qualification documents for the e,qui??Cent identi­
fied herein have been reviewed and determined tc ~ adequate and 
auditable. 

Prepared by: c. 

Certifi&d by: N. 

A. 

J. Endlich 

K. Gar 

K. 

Date: 

Oate: 

nate: 

r>ate: 

4/6/82 

4 /28 /82 
7 

't/zc}g-z--

9 /1/82 

VEPCO's review and approval of NUS comments and recommendations 

Date 



Rev. l Dated 9/21/82 
Sheet 10 
QDR-5437-131-01 
Surry Unit 2 

ATTACHMENT #1 

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) 
lC-1/0, Insulation Thickness .078, Jacket thickness .060 
lC-#4 , Insulation Thickness .062, Jacket thickness .045 
lC-#8 , Insulation Thickness .062, Jacket thickness .045 
lC-#12, Insulation Thickness .047, Jacket thickness .030 
lC-#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, Insulation Thickness .078, Jacket thickness .080 
7C-#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. 

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

3. 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 of Reference Report #63.) 

NUS finds these minimum performance criteria acceptable. 

NUS CORPORATION 
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ATTACHMENT #1 

Question No. 7 

Rev. 1 Dated 9/21/82 

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

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 samole 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: 

Tx = LOCA test period at T2 in hrs. 

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

~ = Activation energy, EV (1.14 for silicone rubber 
per EPRI NP-1558, Final Report, September 1980, 
Appendix B) 

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

NUS CORPORATION 



ATTACHMENT #1 

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

Rev. 1 Dated 9/21/82 

Sheet 12 
QDR-5437-131-01 
Surry Unit 2 

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 1 

Substituting the values in the above equation and solving: 

-1.14 (421-321) 
8.617x42lx32lxlo-5 T = 2832e 

X 

Tx = 0.16 hr< 72 hrs. 

conclusion: Hence it is evident that the conducted LOCA 
test (12 0 hrs @ 2 9 8 ° F & 12 0 hrs @ 15 O ° 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. 79-0lB, dated 
January 14, 1980, Enclosure 4, Section 4.1 (Beta Radiation 

8 Doses) the conservative unshielded surface beta dose of 2xl0 
rads would therefore be reduced by a factor of 10 2 , leaving 
a conservative unshielded surface beta dose of 2xlo6 rads 
maximum. The specification calls for a total gamma radiation 
dose of 3.7xlo7 rads. The total radiation dose used for quali­
fication (which' is lx108 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 
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ATTACHMENT #1 

Question Nos. 18, 19 and 20 

Rev. l Dated. 9/21/82 

Sheet 13 
QDR-5437-131-01 
Surry Unit 2 

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~ 79-0lB, dated January 14, 1980t 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 
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Rev.! Dated 9/21/82 

Sheet 14 
QDR-5437-131-0l 
Surry Unit 2 

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

EQUIP:f'.IBNT COMPARISON QUESTIONS 4 & 5 OF ATTACHMENT 1 

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

' 

RADIATION EXPOSURE - REF. DOCUMENTS 61 , DATA SHEET 
ON CC-2115 SILICON RUBBER AND 
63, REF. 1, PAGE 3 
(QUESTION 12 OF ATTACHMENT 1) 

t 

EXPOSURE TO LOCA - REF. DOCUHENT 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. lxlO 7 RADS, SxlO 7 
RADS AND lxl08 RAD~ 
(QUESTIONS 8 & 18 OF ATTACHMENT 

• 
MARGINS QUESTION 21 OF ATTACHMENT 1 

DOCUMENTATION COMPILED CABLE Docu:r,.mNTATION 
· (SHT. 5 OF QDR-5437-47-01) 

FIGURE 1 

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. 

1) 

NUS CORPORATION 



e 

Rev. l 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 5.2.4&7.0 

Radiation exposure 
by materials, 
analysis testing 

Section 4 . 1. 2 , 
5.2.3 & 5.3.1 

Chemical spray by 
testing or analysi~ 

Section 4.1.4 & 
5.3.2 

• 
Submergence by 
test or analysis 

Section 4.1.3 

Accident Conditions by 
test or analysis 

Sections 4.1 & 5.2.1 

'. 
Margins for type testing 
of equipment 

Section 6.0 

Documentation 

Section 8.0 

FIGURE 2 



LOCA PROFILE 

[

Ref.: S&W Calculation ] 
No. 12846.44-US(B)-052-1 
for Zone RC-3A 

NOTE: Affect of conducted LOCA 
Test is more severe than 
the required Plant LOCA 
Conditions (See Question 
8· in Attachment 1) 

o.--~~o ACTUAL TEST PROFILE (Ref. Report No. 61, Data Sheet on Physical Properties of 
CC-2115, Rev. 1, dated 3-28-80) 

• 
LOCA/MSLB TEMPERATURE TRANSIENT 

FIGURE 30 
Rev. l Dated 9/21/82 

Sheet 16 
QDR-5437-131-01 
Surry Unit 2 
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LOCA PROFILE 

Time After LOCA/MSLB (seconds) 

[

Ref.: S&W Calculation J 
No. 12846.44-US(B)-052-l 
for Zone RC-3A 

(240 hrs) 

01---~~o ACTUAL TEST PROFILE (Report No. 61, Data Sheet on Physical Properties of CC-2115, 
Rev. 1, dated 3-28-80) 

4 

LOCA/MSLB PRESSURE TRANSIENT 
FIGURE 30A 
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Facility: VEPCO, SURRY SYSTEM COMPONENT EVALUATION WORK SHEET - 90 DAY REVIEW 
Unit: 2 
Docket: 50-281 

SYSTEM: Environment Documentation Reference Out­

standing 
Items 

COMMON ELECTRICAL 
EQUIPMENT 

EQUIPMENT DESCRIPTION 

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

COMPONENT: 
High Temperature Cable 

MANUFACTURER: 
Continental Wire and 
Cable Company 

HODEL NUMBER: 
Silicon Rubber 

FUNCTION: 
Supply power to safety 
system 

ACCURACY: 
Spec: NR 
Demo: 

LOCATION: RC-3A 

Units Specification 

OPER. 

TIME 

PRESS. 
psia 

120 days 

REL. 100 
HUM. J 

Qualification 

> /-'- o Dc,..1S 
Note 1 

100 

"J: mf1'\e. ,..,; o,, ,' f"\ 

CHEM. H3B03 (2,000-2,200 -Note-+ ~-o,.., pptro 
SPRAY ppm B) b o ,-i '- cu- o'd. 

buffered to pH of s • 1, +,." .f,,. 1 .... 0 

8.5-11 NaOH, 0-ll hr hrs ~+!Co·~ 

RAD. LOCA = 2.ll x 10E7 1 x 10E8 
llO Yr= 1,3 x 10E7 

Inside Containment AGING 
L/o Yr.f. 

•KR.elosuredJ 
Inside Cranewall 

SERVICE: 

FLOOD LEVEL ELEV: -21 1 11" SUB. 
ABOVE FLOOD LEVEL: X Yes 

'·No 

~ 
s~ 

NR 

Specification 

Westinghouse 

Ref. Ltr. No. 
NS-SS-79287 

)m~ 
;I~ 

S&W Cale. 
120q6,5q_ 
RP-038_..I 

\IE~c o spc..c.. 
NtU -.)J.., 

il\V. Z.oll~ gr 
0 

~blL tc.,3,4 

Qualif. Method 

4"-•'jsis +--
--tlote 1- -Not-.-1" -HeM-+ 

~ /,IJl,. -C-'1tt. Tei-lo f\.JoV\~ 

/ l "O 

6'1':JtS,. 
h I, I,~ ,~-o 
~ 

~I., "~ 
I s-o 

61, 63., 
I!,-(> 

{,!., 63 
.,J 

I S-D 

HR 

Type 
Test-I' 
Cl." .,,11s.i.S 

Type 
Test 

--Reta 3 
-r,re. r ... t 

,i.. '""" , J • J 

Type 
Test 

a"~,,,;, t-
1 p-t.. "f"~sf-

t 

NR 

-llete 1 
....,,01\.~ 

~ 

1"\01\.111.. 

~ 
No11e.. 

None 

None 

NR = Not required. All numbers written in Documentation Reference Qualification column are identified in Section 8. 

Spec. No. NUS-326 REV-ll 6-60 

OK, 

e 

en IO en ~ C ti p' <: Ii ::ti CD 
Ii I CD 
I<: U1 rt 

II-' .i:,.. 

C: WI-' ti ::, ~ 00 
I-'· I Pl 
rt ..... rt 

w CD 
I\.) ..... 

p,. 

I 
I I.O 0 ..... ......... 

I\.) 

..... 
' 00 
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SECTION #2 

SPECIFICATIONS, PURCHASE ORDERS, 

VENDOR PROPOSAL 

l'JUS cor-:e='ORATION 
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VEPCO SPECIFICATION NO. NUS-326 

(FOR SILICONE RUBBER CABLES) 

DATED JUNE 20, 1969 

Page 2a 
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J~·~O~·~=·~,o~s~•_;..11~4~4 __ 8/11548 
!IUS-326 

SPECIFICATION 

FOR 

SILICONE RUBBER CABLE 

FOR 

SURRY POWER STATION 

CENTRAL r! l.l~i G n r P.I\IH M ENT 
41-.:..:.1..1 .. C ~ v-·:..--·.J 0 l!?.I.!.;:-. 
NO -~,1_j I -7.i..J . .P A_ ______ _ 

Co..J.'4 I ·j. _,d_._._~ ../ 

April 14, 1969 
Revised June 20, 1969 

1972 EXTENSION - SURRY POWER STATION 

VIRGINIA ELECTRIC AND POWER COMPANY 

RICHMOND, VIRGINIA 

-:-: 

REVISIONS REV. 0 . REV 1 R~V, I R~V~ ~ 
. /Le:,d En·;r. li..wc:x·.L, -~-W-=e,-. ........:_~,)J.-__::__.:__-+~-~-~---=i 

Prepared By . A}:>prnv~! L,/ff lK _fil1 
{, 

~ I 

Project Engineer Ap·m:~~--l ~ ~ ~~r:~
5 ~ f 

Equipment Specialist R~·J::\".- . .,f ·()8. ,,f: o'.J, I 
--,.~ .. .-. ~---~=1~~==::t 

f./3 . ./.$. 

--.----:-. ~--~-' t:",. -=--===::I 

Quality Assurance Review 
-l 

STO~E & ~TEBSTER ENGINEERING CORPORATION 

BOSTO:OC0 MASSACHCSETTS 
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STONE 8 WEBSTER ENGINEERING CORPORATION 

225 FRANKLIN STREET. BOSTON, MASSACHUSETTS 02107 

NCW YOllft 
80STOP"9 
C"'IC:AGO 
GAIID£""1 CITY 
NOuaTON 
I.OS ANC.1tL1:!1 
SAN ,11&HCISCO 

; AIR MAIL 

Mr. E. B. Crutchfield 
Senior Vice President 
Virginia Electric and Power Company 
?th and FranKlin Streets 
Richmond, Virginia 23209 

Dear Sir: 

SILICONE RUBBER CABLE 
SURRY POWER STATION 

DW81DN 
CON8TltUCTION 
IIE,.OltT8 
u ...... , ...... 
IEXAMINATIONa 
C0N8ULTINC. 

INOINEEltlNQ 

May 20, 1969 

J.O.Nos. 11448 
11548 

NUS-3457 

J 972 EXTENSION - SURRY POWER STATION 
~- ":\ 

We enclose for your review and comments four copies of ~us-326-., 
Specification for Silicone Rubber Cable dated April 14,-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 lift, 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 ~he control rods 
recessed floor connection box approximately 35 ft away. 
Nos. 9 and 10 specify 1,000 v insulated cable because of 
possibility of d-c transients. 

to a 
Items 

the 

Paragraph 12 on page four, Inspection 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. 
2. 

a: 
Anaconda Wire and Cable Company 
Collyer Insulated Wire Company 
General Cable Corporation 
General Electric Company, Wire 
· .. and Cable Department 



. 9 . . .., 

e 

e· 

EBC May 20, 1969 

~. Kaiser Al1uninum and Checical Sales, Inc.-
. Electrical Conductor Division 

6. Phelps Dodge Copper Products Corporation 
7. Rome Cable Division Cyrus Mines Corporation. 
8. Simpl,,e~ Wi~,e .,and Cable Compln.l, . . . . , J4-J.i~ 7, C ~ ~ o .1-.-{ /.,A,/A.-'t..( r,-....1 ~ '20 o , I)~- -'\). 

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

1&. ~,,_ ... {' t7J..'X, c.o 

Enclosures 

RWC:KK 

Yours very tru 

,_ V. A. Suzie eli. s 
· Project Engineer 

~-
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~ 

:no:n; ,, .lrJl.'i'I'ER EflGWttHUlG COllPOHATIOU, F.ng1.ne~ra 

BoDton, Maoeachunetta 

J.CJ.:;,.,. U44fj/l1~48 
Cude: :;o. 

SPECIFICATIOil 
FOR 

Page l ot ___ l ___ _ 
Date April 14, 1Y69 

Revised June 20, 1969 
b"US-326 SILICONE RUBBER CABLE 

J'OR 
SURRY POWER STATION 

VIRGINIA ELECTRIC AND POWER COMPANY 

Seller: 

SCXlPE - This specification covers the number and types o! units to be supplied, 
conditions of service, required performance, materials am construction or each unit 
appearing in the schedule. . 

SECTIO:iS - In adc..i tion to this summary and schedule, the complete specification is 
composed of the folJ.owing: 

Equipment Do.ta Form No. Pages 

Specific Requirements For 

Silicone Rubber Cable 

Schedule A.- 600 V Silicone Rubber Cable 

Schedule B - l, 000 V Silicone llubbei:. Cab~e 

Quality Assurance, Nuclear Plant Machinery~ 

Equipment and Materials 

Inspection.Report - Shop Quality Control 

- The elevation or the project site is 27 .5 f't. 

A:f'ter receipt of order, the Seller shall. submit: 
4 copies of all correspondence. 

Nl004-2-69 

QCD-101 

... :, ':I .. 

1 

1 

2 

2 

__:__ reproducible prints of outline drawings· for comments vithin ___ weeks aft.er 
award of vork • 

. __:__ reproducible prints of detail drawings for comnents within weeks a.:"ter 
nvard of work. 

reproducible prints of drawings as finally released by the Engineers. 
Par-r.r- reproducible prints of final test characteristic curves for record. 
~ sets of co::::plete installa.tion, operating and maintenance instructions, 

including parts identification list, at least weeks prior to initial. 
shipment of equipment. 

__::___ copies of quotations for spare parts, at least weeks prior to initial 
shipment of equip::i.ent. 

SCHEDULE OF .EgUI?~-!ENT TO BE ro:taSHED BY SELLER 

Mark Da.~a Sheets 
.12:.. Page 1;0. Revision Ser'l'.1.ce 
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J.O.Nos. 11488/11548 
NUS-326 

SPECIFIC REQUIREMENTS 

FOR 

SILICONE ROEBER CABLE 

-·­• 
Unless otherwise specified the latest standard specification 
of ASTM and IPCEA 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 locations at a maximum ambient 
teD1perature 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 applicarle 
IPCEA Standards Publication except as modified herein. 

-- 2. QUANTITY REQUIRED 

. . 

. . 

. e 

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 laid up with 
nonhygroscopic, fire resistant fillers as necessary to form a 
COD1pact cable and the cables 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 • 
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J. o. Nos • 114 4 8 / 115 4 8 
NUS-326 

5. CONDUCTORS 

2. ' 

Conductors shall be of stranded, annealed, tin-coated 
copper wire in accordance with ASTM B33. Stranding shall be 
Class B, c or Das 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 life 
of the cable a total radiation dose of 10 8 rads without any 
significant change in physical and electrical properties • 

7. CONDUCTOR IDENTIFICATION 

All insulated conductors 
accordance with IPCEA Method 1, 
printed numerals and words. 

shall 
color 

be identified in 
coding, or Method 3, 

·8. PHYSICAL AND ELECTRICAL PROPERTIES 

The physical and electrical characteristics of ·the 
insulation and jacket compounds covered by this specification are 
summarized below. All 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 radiatio_n resistance of the insula~ and - jacket 
materials and the completed cables, 

Insulation Characteristics 

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 S 

Typical Guaranteed 
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J.O. Nos. 114168/115'68 
NUS-326 

After 7 days in air oven at 
150 C 

Tensile strength, min I 
unaged value 

Elongation, min I unaged 
value 

3. 

Heat distortion, 150 c max I 

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 I 

Change in SIC, 7 - 14 days, 
max I 

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

Change in SIC, max I 

Stability factor, max 

Jacket Characteristics 

Type of compound 

Tensile strength, min psi 

Elongation at rupture, min I 

Tear strength, min lb/in. 

Jacket thickness, mils 

o.o. under jacket, in. 

O. &&25 or less 
0.426 - 0.700 
0.701 1.500 
1.501 - 2.500 

··-. 
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9. IUSPECT ror, 

4. 

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 cacle 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. 

Wher€ 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 

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

Stone• Webster Engineering Corporation 
Inspection Department 
225 Franklin Street 
Boston, l~assachusetts 02107 

Reports shall be identified with Surry Power Station, 
Purchase Order Number, J.O.Nos. 11448 or 11548, and Equipment 
Title and/or M2.rk Number, as well as Seller's name and address to 
expedite any required communication. 

Inforroation 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 dat_a. The Seller shall be responsible to 
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advise the Engineers promptly in writing of any changn, in the 
data required to describe accurately the characteristics 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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STONE AND WEBSTER ENGINEERING CORPORATION 
SCHEDULE A - 600 V SILICONE RUBBER CAELE 

SURRY POWER STATION 

Itetr No. 

Mark No. (later) 

1972 EXTENSION - SURRY POWER STATION 
VIRGINIA ELECTRIC AND POWER COMPANY 

1 2 3 5 

Quantity 1,000 1,200 1,950 e, 1so 15,200 

No. of Cond. Triplex Sinrrle Single Sinale Single 

Cond. Size, AWG 4/0 1/0 4 8 12 

Type of Stranding Class D ciass D Class D Class D Class 

Insul. Thickness, 
mils 78 78 62 62 47 

Jacket Thickness, 
mils 45 45- 30· · 30 15 

Het weight, 
lb/~ft. 

Method proposed to 
identify•· 

Cable OD, in.• 

Note: 

All cables shall be manufactured in accordance with the 
s~ecific 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. 

B 

• ~.: Ill.. <-L I!' ., I 

Revised .e.20~ 1969 

6 7 8 

41,000 2,100 11,800 

Single 2/C ·••6/C 

16 8 16 

Class B Class C Class C 

47 62 q7 

15 30 • 
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. April 14, 1969 
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. 

Mark No • 

Quantity 

No. of Cond.•• 

COnd. Size, AWG 

Type of Stranding 

Insul. Thickness, mils 

.Jacket Thickness, mils• 

N~t weight, lb/mft• 

Method proposed to identify• 

Cable OD in.• 

Note: 

9 

11,800 

6 

2-6, 4-8 

Class c 

78 78 

10 

500 

7 

12 

Class c 

62 

All cables shall be manufactured in accordance with the 
specific requirements for Insulated Wire and Cable, NUS- • 

• To be filled in l:y Seller. 

•• Each conductor shall be covered with a color coded glass 
braid. 
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.nONE 6.. WEBSTER E?iGINEERIHG CORrORATION 

sUALITY ASSUR.'HlCE 
NUCU:AR r l..At~T ?·~CHiliEP.Y, EQUIPMENT I AND MATERIALS 

UrrRODUCTICN , 

Quality Assurance requirements in this specification exceed those 
normally acceptable for ~ost vork. Whenever these requirements are nt 
variance 'With other statements in the specification, the more stringent 
requirements vill supersede and govern. 

;.CCESS ]OR IUSF'r:CTION 

The Seller shall afford the Stone & Webster inspector !'ull 
coope~ation and access to records and to the shop for inspecting equipnent 
durir.; !abrication and testing. The inspector vill: 

llaa.ke a :::ia.terial records cheek, including the chemical. 
and physical test re;)Orts. 

Check ~or Code compliance, including all referenced 
Codes and specifications. 

Reviev the history of the equipment during fabrlcation 
and the re~edy for any discovered flaws in materials or 
construction. 

Check velding procedures and 'Witness welding operations. 

Undertake mill inspection of tube material, if any. The 
Seller shall arrange with his tube supplier ~or such inspec­
tion, including notification to Stone~ Webster of readiness 
for inspection. 

Nitness 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 tsquipment. 

Witness preparation ror shipment. 

r-ROCEDW.ES 

The ma.nuincturer shall make re~dily avail~ble to the Owner's 
authorized represent.1tives the wittcn procedures of its .ualit:, Assur.3.nee 
Progran and a record of the inspections and tests r.iade durinr manu:~cturc 
or the i tc:ns covered by this spec~.i"i ::a tion, as evidence or conformance vi th 
specified quality ste.ndards. 
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?.£:OR.OS c.-:- T~STS ,;:m 1:.JSrSCTICHS 

The att.nched ~orm QCD-101 is a list or minimum te~t and inspection 
reports that shall be prepared and kept for perr..anent record. All such 
critical records, including cherr~cal and physical test data, Code corr.pliance 
and other certification reports, and rndio~phs* nre to be turned over to 
thP. Stone~ Webster inspector, vho in turn vill turn then over to thP. 
Ovner. :or s3fckeepine for the duration or the life of the plant. This 
r~cord-keeping is n rcquire~ent or the United States Atomic Energ:r Co~w'Ilission. 

C(;:-~·i,I;..:1c2 T!ITil RE~· .. ;RE~lC~D ~l'.E:CI:'ICAT!Ot:S. cco~s. :'::iD r.ilGc:mms~ 

The :~llcr shail state,in vriting,to th~ t'urchuscr, ~t thn 
conclusion of his desien, procurement, and engineering phase and ~r~or 
to shipment, that all referenced specifications, Codes, and procedures 
have been complied vith, to the best of his knowledge and belier. The 
~ller stall obtain sir.l.ilar statements fro~ his subsu~pliers, as re~uired. 
,~1: state~ents ol compli~ce shall !'~ :iotnrized. 

This ini'or::-.:ition is required by the plant 0-wner in order to 
con~orm to the requir~ments of the Division o~ Compiiance, U.S. Ator.ic 
E.~ergy Cor.unission. 

* ~'here the Seller is required under the A~ME Boiler and 
Unfired i'Tessure Vessel Cod~ to retain radiographs in his 
c-wn file, he may do so. He shall not destroy thes~ r~dio­
graphs at the E:':-:piration of the retention period or if ha 
closes his business, but shall foNnrd the rndio~r.iphs to 
the plant Owner. 
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CONTINENTAL WIRE & CABLE COMPANY 

QUOTATIONS & CORRESPONDENCE 

Page 2b 



tO~INENTAL\NiRE & CABLE 
di,,itiia al GULTON INOUSTllES, INC. 

IOX 116l YCRIC. PA. 17405 • TWX (510) 657-47_.I PHONE (7171 792-2644 

WHEN ORO[Rlrm PLEI\SC REFER TO 

QUOTATION 
D ORIGINAL 

D CONFIRMING 
-.- - TWX 14-<Mlr· . •, ' . .. ,,.: · .. e NO. 177 48 

TO r 
STINE & WEBSTER ENG. C) • 
225 FRANKLIN ST. 
BOS?ON,MASS 02170 
~ -- ~ - -- - - . -

,' ., : 

' ' -
·" .. 

' 
: ~ .: . .. 

,, 

CUSTOMER 

REFERENCE 

DATE 

F.0.8. YORK. PA. 

TERMS Z• 10 DAYS 
~ 

,;· I 

NET 30 DAYS 

Gentlemen: 
ATrN MR. H.J.O'LIARY 

QUOTATION FIRM F0~---3~0_DAYS 
Thank you for your inquiry - we are pleased to quolc on your requirements. 

ITDI QUANTITY DESCRIPTION 

. . - ,,1 • 

1 1000 ft. #4/0 triplex ale type SRH-xe.oo SS-X600 SRPF-X600 
_ _ - - · - - ·-- - $4,500.00 $5,000.00 $5775.00 

' ' -- - - -
2 1200 ft. #1/0 aingle ... ... :~·' 11 .• $ .. 870.00 $1,155.00 $1,240.00 .. 
3 1900 ft. 14 111.Dgle 

.. . ·; .. ·. :-.:,· n: $ 
0

405.00 $ 570.00 $ 615.00 .. . . ,:· 
---

• 2750 ft.· 

, .. 
·.:·. i, .·: • 

. - - C - . - ,. - .. . ' -

18 eingle ""'··· .. I'.!~,...,-,. 
$ 235.00 $ 330.00 $ 355.00 ' t -._J • 

r . - ·- - . . ,:·· 

UNIT PRICE 
MI FT. 

. ·,~ 
~ ..... 

. , .... 

TOTAi. 

. .... ;.. 

•: ... ,. : 

·-· ;_, .... 

~p •••• 

!::.· n·"' ........ . 
. ;". ~ .. . . "i 

.. •.. , • ..• I ~ .. ~ . 

..• ;. 

.J, •• 

• i 15200 ft. #12 aingle 

116 single 

2/18-cable 

... ,. - . " ·$ 
. \; ... 66.00 $ 75.80 $ 106.00 .. 

·,11.>· •.: i""• . ·,. ' , ,·,;· t 

.. , 
6 

7 

a 
g 

1 0 

9A 

9B 

' 41000 ft. 

2100 ft. 

4800 ft. 

4800 ft. 
- - -

500 ft. 

4800 ft. 

4800 ft. 

It . ~ .... • 
!i 11. . 'l 

11. -, .. $ 

·----- -- - ---· .. --- ··-

6/#16 cable "· ··. ;," . $ 

2/#6-4/#8 (NO QUO'l'E) 
... 

40.50 $ 

560.00 $ 
- -

645.00 $ 
--

46.80 $ 67.00 

795.00 $ 850.00 

905.00 $ 895.00 
.. 

- .. 
.... - . . .. 

-~ 7/#12 cable··.: ·n · •. " •.. $1,145.00 $1,600.00 $1·,580.00 
• • •• .. I : 

• !....... t · ... •• .... 

2/#6 cable .. 11 :: ', ·; 11 .: $ 830.00 $1.175.00 $1,260.00 
. ; . 

: 
4/#8 cable " $ 998.00 $1,420.00 $1,530.00 " 

Your eo~ideration o( this quotation will be appreciated. 

:,·., ... 
' '. 

::--"· .. -., .. "'!. 
:, .. '1 ·:. • .. ! • 

,ai1- •. ')• :'.,. · 

., ,. 

. !· 

. .. 
· . 

., 
. ..... "'\,' 

•. , ....... ! 

·: .... ,,,·-:t' 

:I... -

.- 1r. ... , ... 
• I ... ·.· ..,, 

. 

OUR LOCAL REPRESENTATIVE~"""."":"":te..-~"--~:Jl-------­
WILL BE PLEASED TO CALL ON YOU. 

PLEASE RETURN ONE COPY OF THIS FORM WITH 
YOUR ORDER TO ASSURE YOU OF PROMPT AND 

SHIPMENT 
. ·' . ACCURATE PROCESSING. . 

8•12 week.a 
'' liOtB: 

SBBis SILICON! R.UBBEll with HYPALON JACKET .. Div. of Gulton Industries. Inc. 

SS IS " " 11 SILICONE RUBBER .JACKET 
. SRPF ia 11 11 11 FKP DFLON .IACKET av H.J,..GOODWIH-4~'-L':!L.~~~~~::::::L e· ~S MANAGER 
TRANSPORTATION: PREPAID AND ALLOWED ON 300 POUNDS TITLE-----------------

OR MORE VIA ROUTING OF OUR CHOICE. 

AI.L KUfflllU AIIE QUOffD PIIOM DAff OI' IIEC:Ell"T or 01101111 

CONDITIONS ON TUE BACK OF THIS FORM ARI~ AN INTEGRAL PART OF THE QUOTATIO:\ 



- ---- -~-c----~~--u u u· u LJ U u LJ LJ .. ·- LJ 
. ill& COPY ;'): o,,r. AUOIT"Q ACl;"TANT ,.URCH DU'T. cuv . DCP'T. (i.._h_~Oi) 111'1. A<aLkT 

o•AllflA~L.Y ,ng CQM,.L.l(Tll.,T TO aL UIU> ,011 ACCOUNT HO, 
i ... • . @~ ,·· 

. ~·~~!.!..'.!_'!~:.- :_..9Z25._ 600 V Silicone Rubber Cable 24.123 
QI' 

R.W.Clark 
-.-vDt~Cr:lIC K:D f"J17:.:"itCC:IT','\ri1 , .. 0. HO. 

~I-Of 
STONE Be WEBSTER ENGINEERING CORPORATION, Sl'f-330-3 . 

CHAll6ES "- ----
P.O. BOX 2325, 1305TON, MASSACHUSETTS 02107 l"i& J.O. HO. 

1 •••o.a• AGZ"rT 2 n448/ll54B 
TO 01' 

DAfll i TMI: ADOYlt "UACf<A~IC OIOOUI 

r-Continental Wire 
-, April 6, 1971 AND Joa 0AD£R NUM9£~5 

& Cable Corporo.tion MUST A~l9CA" ON ALL IPf• 
YOICES AND CORAE5"'0NDC.P1Clt.. 

Division o-r Culton Industric::1, Inc. 
INSTRUCTIONS 

P.O. Box 6759 
TOVSOU, Maryland 111••• imlrvclions supersede an prior 09<Hmenl1 insalo, as 1/tey 

el.ct cllon~, lle,ein spKi~ed. 

- Monulachl,.r1 Olld con1rac1or1 will odnow/edge these inslruclion1 

L _J wilhoul rn•r,otio., or modilicolion. 

THE SELLER MUST SIGN ANO RETURN AT ONCE TO THE ABOV~ ADDRESS THE ACCEPTANCE COPY OF THIS MEMORANDUM OF CHANGES 

e 

T'.dIS COt'Fim'.S VERBAL AWARD TO SELLrn'S MR. V.L. DRUCK BY DGII!LERS' MR. R.D. ANGLA?m 
arr APRIL 6, 1971. DO NOT DUPLICATE. 

Please rerer to Purchase Order No. SH-330 dated Janus:ry 2T O 1970, and to sub:lequent 
Memo. of Changes covering silicone rubber cnble ror the Surry Pover Station and 
1971 Extension - Surry Power Station of Virginia Electric and Fover Comp~,.and 
note the tolloltlng: 

ADD thP. tollorlng items: 

Item 
~ 

Quantity, 
Ft 

700 

Description Amount 

; 
' 
I 

I 

I 
i 
I 13 

r} 

1/C No.4/0,untinned copper, silicone 
:rubber insula.t(.;d eo.ble ldth overall 
impregnated glass bro.id jacket, . 1 

Class M stranding ( 8 :i512 stre.nds ) 
a mylar tape s1'all be ap:plied between 
the bare copper and the silicone 
inaulat.ion . $2 .52o/M rt $1,764 

14 
!~ 

1,200 1/C 1:Io.l/0, untinned copper, silicone 
rubber insulated cable vi.th overall 
impregnated glass bra.id Jacket, Class M 
strand!?::; ( 4 ,214 t.trar.ds ) a eylar 
tape shal.l be applied between tho bare 
copper and the silicone insulation 

!2!! - '.rhe silico~e rubber ahall be o-r methyl phenyl base good 
tor 1 1 410° rads over a 40,-ear lite. 

Virginia Electric and Pover Compo.ny 

STOHi: • WE!ISTE .. ENGINEE .. ING CORPOIIIATIO .. Agent 

J.P. Cooper 
Gl;NC:AAL P'U"::HASINO AGI.NT 

P. 0. NO. 

Sli-330-3 

I 

I 
I 

I· 
I 
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V!r.GI1JIA I.:Ll:C'ITIIC A.'ID FO'tr.:? CO~::P/1~TY 
STONE & WEBSTER ENGINEERING CORPORATION• 

, ... o. "°O:l-330-3 

I ••~•.1• 
P.O. BOX 2329, BOSTON, MASSACHUSETIS 02107 

AGE:iT 2 
J.o ... a. 

ll446/ll548 
TO I ' 

OATI 

Apr11 6, 1911 t
THt Al!tOYC ~U"CHA.ll 0"01111 
ANO JO• O"DI~ NUM.&Wa 
MuaT .,,..,.r"" ON ALL '"· , 
vou:•• AND co,Hl'laP-ONDINCI. ~ Continental Vire & Cable Corpor~tion 

Diviuion or Gulton Industries, Inc. 

L _J 
UUOITAHY, NOTf INSTIUCT/OHS OH ·,11sr SHfff 

-

Previous Tota1 Price o-r Order 
Increase by this Mez:io. o-r Changes 
Revised Total Price o-r Order 

-
-

All other terms and conditions re:ca.1n unchanged. 

CO..'IFIIU,!A TORY 

COPIES 
~ .... ? 

Client authorization verbal trom Mr. G. Flowers·to Mr. R.W. Clark on 

2. 

April 6, 1971. 

Charge 50% to J.O. No. ll.448 and 50% to J.O. No. 11548, 

. !-. · .. 

Virginia Electric And Pover Co:i:paey 

I 
STONE 6 WE8STE .. ENGINEE .. ING C:O .. PORATIO~ I Agent 

J.P. Cooper ·---~ Ql!'Nl:,tAL PURCt,IAiilNCi AGCNT 

( . 

P'. 0, NO. 

SN-330-3 



D ORIGINAL (i) 
D CONFIRMING 

-~-,:,r--::"":~~ 

r=====NO=:·ie' ~l:."!8~5~~~9~-
.---------------------1 CUSTOMER Stone & ~·!cbsteT 

.... J!'. .: - • -
.. ~ .,.._ .... 

. REFERENCE I.1q~· ~-:os • 1144 S/ 
.. . . - .>. .. . ;. 

-· - ·- .;.1, •. 

. . .. .. . . 
-- .. _.. - ... · .... 

TO . . .. . - ··-. '"'\. ... - ' 11540 
· DATE Dccci,~er 2, 1969 .. 

r ... -
M •• 0 • • 

. Stone & l'."ebster En~incer:i.ng Corporation 
= • • · ·22s Frankl.i.TJ. Strec:t . · _ . . . _. 
' Easton, ~~sachusetts 02107 . . . -.. 

... · .. 
F.O.B. YORK. PA. 

. . . . - . . ; -.. -- ·1 •• .. -: ,· . 

·A~tll~- ?-tr. H~ J. O_'.Leary.., .... TERMS Z~ 10 DAYS 
• .-r. • 

NET 30 DAYS 

c~nll~mea: . "\, .. _, .. ::.- .. •' - ·-· .. ., . . . 

· QUOTATIO_N FIRM FOR 3~ __ DAYS 
. 

ThHI.: you for your inquiry·::_ 'l\'e ;re pleased l~· quote on yo~r rcqui;cmenls. ... _ -
ITIN 

1 

2 

3 

4 

s 

~ 
8 

9 

IO 

QUANTITY 

1000• 

1200 1 

.• 
1950' 

.. .. . 
S,750 1 

15,200 1 
: 

.. 

41,000 10 

2,100 1 

.. 

4,800' 
-.. ' 

4,800~ . -. . .. 
. . . . • 

soo.• .. 
. . 

I -
.. ... . .. ............... 
... .-.. ~. 

.. ' ·· DESCRIPTION 

. 

. .. .. . UNIT PRICE 
MIFT • 

$3300.00 14/0 Triple."< S!'tG-X600 O.D. 1. 760" 350' r..a.xir.rum ieng~11 · · 
.••.. •! .• .. : - ... 

11/0 SRG-X600 o.n. 0.631" •. . .. • ·~ .; -· ,• - • . ~-?, •. • .. ·"'I--·-: -· •• 
... . • ._ .(!= -::-·~ :~ .. c·:- •:·.': 

. -sso.oo .. ··-~··= ·····-·· .... -:=:,:-·•· 
- ·.·- ·-

14 SRG-X600 o.n. _p.417". 
·. . - : . ··.:·~: -~ .. -· ..... : ... :: ··-. _,. 

.. . ·- ~-- _~:·-;::·:~; •' .::~- ·-~~- -~ -~~ ;.:·e --~: .... 21s.oo ... " .. -· . 
CS SRG-X60() O.D. 0.316" 

-:· -· ~:.:·=.:-,: ~ . --- ' ·~.--.. ·i~; ·,:.~ ;: ;,.;: ~- .. j 

-· ... -~ . .. .... 
116 SRG-X600 O.D. 0.140" • . ..... ..: ·:l<.. . ·. ~;.: ... •· ..... . !c,:. .. . 

• I • ,:. ' • •': ;•~ • • • • • ~ :•;-: °' • • • • • • .-,: ( • 

78.SQ 

. 49. 10· 
"" • • • • • ._ • • • .. :.•. .J '• : • • •1 .• • • ::",•-:' • •. :··: I • :~i/:2:::t th t:~:~_s~:· -~t~ .. ~::~1

~· ::::-,:::::1 . ::~: :: 
·~ . . ·'· ,c,,,n ~-- ,... --:- · .. ,, -~ . . ....... ··--.. . .. . ·- . ,_. ·, ·-

. 2/6 - 4/8 SRG-X600 t-;ft:1 treated glass braid overall . . I, 74..i-: n 
O.D. ~ 11 2000' rr:.a..·•dmum length ·· · ·· .;;.- .: i€a&a:&O 

.•....• ,~~ . . .. • ,·,. .. · ... · -=.:- •. , ... 1• ..;'.'"J_' -· .• -

.7/U SRG-XlOOO o.n. 0.690" with treate~ glass braid __ . ... 760.00 
overall ·· : ~ : , . .:.·· . ·:, · .,. ·· ~--·: .,· .. ;·;. - --· ,, . 

., - . -i. . - .. . .. ... : ... - ... - - ... . ::- -~ ='·. ; ~ 
NOI'F.S: .. --Para l~--- Question° con11J°iet~ sttitability ·of this 

· ._ · ···-· const1"l1ction for Direct Durial 
Para.3. All jackets are treated gl~s braids. 

.. .. - • .. ,. 

I• 'f .. J .~··:.· • • •• • • •·•· ;;. .• ·, • .' .. • .J,;.;. - ....... :·~ ..•• . .-
. . ,. . . . .. - . . . . . .. - . ' 

Your considcr:1lion or this quotation wiU be -~ppr~cialed. 

TOTAL 

$3300.00 

1056.0cf 

764.40 

1907.50 

1193.20 

2037.iO 

1127.70 

1910.40 

y·.ff' .. 111) 

1944.09 

380.00 

$-al~e.go 
-z.-i,

1
171, 'IC 

OUR LOCAL REPRESENTATIVE •. '.. . . PLEASE RETURN ONE COPY OF THIS FORM WITH 
WILL ;BE PLEASED TO CALL ON::-::-:Y-:-:0::-::U-:-.------.. -.-.. -.·.-· -.. -,.~· •.. , .. _., YOUR ORDER TO ASSURE YOU OF PROMPT ANO 
SHIPr~1ENT .. • . . ACCURATE PROCESSING. 

I • I '• •-:i, • \ ·.~ ·,. ;. f;.•• • :, :."~~ ''•I:••·". I '"'1' • .• •.; ,:.:,_,: • • -. •; .• ' • ' ''." ,•• 

. ,L. . • . . ·:L .. •· .• ~- ',.)• ·," ·~ . . -:· - .• ., . ~ ~ · •. , :: : . . ~ : CONTINENTAL WIRE & CABLE 
.. ~-- ·: · ·. ·, · ··,~ot-.. , . f;;: (I d .. 1'"·59. ." !'. '1 : ~ ··: .•.• ·•· -,.. Div. of Gulton Industries, Inc. .. · •. 
• · · • 1·1 a, • :.., , · •J • · ~ r. • .:J.n. · · · : · . . . . ~ · - - . · · · . · . ·. :. .. ·:.. . , .. .,. . . . : ~ . - . . . : .. · .. ·- . . BY J • •• . : ··;. . .... •. ,• . .• " • 

• 1•, • fl'. : : ~ ·': ·• ~ : - • : : ':'.. ·.• .. . 
A TRANSPORTATION: PREPAID ANO ALLOWED ON JOO POUNDS 
. W . OR MOP.E VIA ROUTING OF OUR CHOICE. 

AU DCI.Jva: .. ,r.s AIIC QUOT~D jPIIQM Clo\TE QI' 1111:CE•l'T QI' Q,tQCII 

.:"';. 

TITLE ___________ .:._ _____ _ 

··'"'. · . 

• CO~ntTlO~S 0~ nm B:\CK OF TIils FOmt ARE A:'i l:\l'EGRAL P:\RT OF THC QL'OT.-\TlO~ 
0:-!l-':it·!A'. 



1i 
jl 

WH::,1 OR!:::'.Ri!'~.::; P:..E.:.s: fiEr.:R iO • • · • \JL re ..:• , ,,_ ..... ._ n,,....,._ 
C ,.. . .__ "' ·~ ... ti , .. .. -, I' r I• , •• '.' .7 .. • I\ - •••. ,,,.,! 1 .1 ...... ,~s 1·~1 'J.i·."·~- (.~ 

· i::::,:: ~-•. ') i • "t .:..a• "i /" -..~.. lo II !.-•, C 
diwi1ii,n ol GU~TON INOUSTi.lES. INC. 

n• ... /\ ... ·­J-.::..·t...:.. 
11 

II 
G U O i l}. "'f £ 0 r J {i) . . 

D ORIGINAL ~ 
.. D CONFIRMING ;f:l"""'Y"'." 

11 

IOX 186.3 YORY.. PA. 1740S • TWX (5101 657-47.:8 P:iONE (717) 792-26~4 
TELEX 14-0437 

~----_-_ .• _~_ .. _ .. _ .. _·. __ • ______ ._._-_:_: _· _ .• _, ____ ._~_.·_= _-_· _____ ... _· --1 
NO. 18 ~11 :e 599 

TO 

Cenllcmen: 

r 
•• ·-c.: 

-'-:. .. . •'. -· . .., . - . 

•• "',""! :. : ... 

:' .. •,:-." 

-" r.~•··~·.:··,. .. :;.;. : ·,· ...... ·. 
. · . •: · . ..... -.. - .. ~ ,._ : .: 

• • ""\. :"':. ~ : _.- • I • 

~ - ., . .;. .-.. ~ -. ~ 
:... :.·· .;.· ~i't' ... ~ •• :. •••• ...... t.. .... ,-.:-::" ·:1., .. ; ·,~.· .... 

:-~·-. .; : .·. • .. ::..~.: • ·--~ :· !" •• • : =··· ·•:· .·':9: .... :·: •• . ·:. :. :-

·' ·: .•-.; "' ..... ,: ·. 
.. . • ... ,.:! .".1•!' ..... ... o;:.· • .,;· -· . 

-~- ... ~ .. ,:;, ...... 
... ; •. . . ! -

. ···. ···:-·-·-~; 

·!· .... .: • ;: •. 

. .. ~ 

: ~= . 
t. - .·.· -··. ":: ~-. . . : 

.- . 
.: .. 

CUSTOMER 

REFERENCE 

:: ... 

• r r .. :·;i7 +_ • 
·. DATE 

F.O.B. YORK. PA. 
-· i •• • • ··r ..• 

TERMS 2,. 10 CAYS . .. 

: .. · .. 

NET 30 CAYS 

Thank you for your inquiry - we are pleased io quolc: on ):our rcquircmcnls. 
.QUOTATION FIRM FOR _____ OAYS 

ITEM QUANTITY 

.... _ .... -.: 
:~ :-. .. , "'.' ..... 
. ;. . . . . -
· .. ·:: 

. ~ ... 

. "' 

e -- . : .. ,.... : 

......... · · . .:. -.~: 

:-.. 

94••· .r•.• •. 

• ,..~ ·- ,&. • 

::;: . -~ . 

-;:,. \,'. 
.. i,. .. _ ... : . ..:.-:- ; .. ; 

':r:-

.•:• 

. :. r 

·: ., .. DESCRIPTION ':•. 

. · .. • . 

Para 6. 
. . .. . . ,·. - . ·... · ... 8 . 

· Radiation resistar.ce .5 x 10 rads. 
~ ... : .. : .- - ....... 

Wl'E 1: Ite::is 1 -. 4 _ ~-~s _H. strand~g 

~'OI'E 2: l-!eets IPCEA Sp~c. S19-tn ?ara. 3.17 

. . .. 

. •. :.-.,o:: . 

') .. ·,-. 

UNIT PRICE 
MIFT. 

. ..... 
. :~,:. '• 

..... 
: ~- •• J 

• • • • ,, I =~ 
. .... :• ·.-. ;. ; 

We ·~~ce~t ,.th~ ~·rarra~1ti~-~ -~nd re~~di~s ·which are .a .. part of th~s -.. · 
bid. Based on 52¢ COf;er 2.lld subject to escalation per published . 
marlcet price. _ ... · ,. _ ·.,.:. ~:::~-"-i .. ,;.,~~ ·=·· ,_ -~~-~----· .:.~·, -~~.-::~->'.">· 

·.: : ..... : ~-.:?. ,~:.. ·: :·•· .,.: ..... ?_;·~~ : .. ·:r:.~ -~-~ .. · ~·..:: ~,·.- ~-.. -~ ·: :,~ ·-:· .. : 

., .. , ~ ·~·-. a. •• -:;r. ·. ; , .. -- .. -.,;.• -·-=.:.·. 
. . 

;~·--~:·.":):; -.~.i 
J ~.;:: .:· 

~:_.;~ ... : -~.-~~ ..... : .. ;:-· .. •.:· ·=-· "'i"'~-·:·:1 -: r.; ~;.: - : .• ~..: -~- .;•; -=·.,.·: • ., ·'· }.:~~.., :. 
. r-' = ··> ··~ • .... •:•.) .":" ...... · •. •-:"' •• :. ;. -··· :-: •.... ·- .... : ···:.·~ '·"':"": ~ .... ~ "":~'"'.: • ... "'- =-~ -

·" .:: . . ·---.:· ~ ·'.;· ~- -· ._ .. ·.:. 1--:: ~=-~ -~--· -.... ·- ..... _. •. ,. .. 
•'. ··--·· .. - . 

• ··:·! .f": .,: : ., ... ;.::~ : .. :.-... -.: :"';;.., ::,c· ~·.:.:. ··.~;r .·: · ·'"'· ·? ~=2:.·" 
_: .t. ~- ··."'.!' -~: -::·:., ... • .. :: •. :-\.-;.•, ---:~·-: ..;~.- :':: •. ~ .~ ..... :_, .. ,;:_ •. ·~-~. 

.. . ': i .. ~ . • !-; • 

: :·· . - ~ · . .: ··.\" 

.•• - •• " ? :-. -:-- • 

~ ::.: ... . : •;... . .. 

. ,. •: .. ,~ 
... · ... 

. ": •, .. 
. .. '. . 

•. -.· ~·P' ' ' ·::.t :: ·; ... · .• '.) :' ::'": •·• :· ' .. -: :· ·, ... 1 •.• ··- ·:.·~ • ~: ,.· ·: .::;· .. -:..._· -::7 .... : ,.; : . ·: 
· _,. • ·.:... • · ..... · ... : .• -:_ ~.;-:. - .••• - ·;i:. ·,. .. :: .~ ,. · .,-; ..! ;: . ·;=.·:. ,.~. ·:Z .. : ...,.:.: .... _., -::".. . • r . ... . . .: . :. ~ 

:. ; .. ·· .• • .. - ! •. -:'8-~ • ':.: ... ~: ~ .. · ··.:: .... -~ •i') •;:· •. -.. - .•• • .• ·.:: ~~'. :.· ·: .... ,_.:·-..;.,: : .: : . - .. :·. •,-:, .;·,_-·; _. ... 
.=!•' ~- .... ;.:.':' ... ·,::;.·. ··~; • , .. 1, ,. __ .. ~..... ....... i"', • 

:-·.·; !· . .::: -: :. •;.;;:-· ... ~· ~;_ _·_:.-:. ... · •• · .... ~.~~- :- -:·~ ..... ~1":·=· ~:_ • 
.. ··.· '! ·. _:_ . ":: 

·- :-_· ,":. r~. 

,;. :. .. 
.. • •. ~t •• :·· •. • .. -:·-:-- J~::. ::-· •. ,, 

: ...... _ .. ~::, ~-:,t.· 

. . 
~-. ·- .·..., .... .. ~ .. .-,,~.;, ... ;. . .... . -. ~'!i;.: ,j!.:~-1.:, --.. :t,. . .;·:-: .·..: .. -:,~ .-;, ~ .! ::~~ ·• - . . . ! . • ••.. ,.. ; ~- .· . .. .. ! 

• • . _. -' ~-!,.':·'Ill 

.. ; ~· ::· ····: ·-. ::· ·? ~ ·:······. ..... ~· ..:. ~ :,:, ': 

Your considcrulion of this quol:llion wi~I be :ipprccialcd. 

TOTAL 

I-~ 

.. - . ':, 

··•. 

OUR LOCAL REPRESENTATIVE.-Rlts.s...l:~/G. Nace 
WILL BE PLEASED TO CALL ON YOU. 

SHIPMENT 12-14 \'/ee1s .. - . ., . ~~-_. ~~~ ~ ··:-,~~-~· 

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

,_. ... · 

., .•-. . ., .... -

. .· . :- . ·- .. · .. 
.•. e:·· . "'. .: 

•. .·3 : •. • • 
;,:._ .. 

r; ·· · ·.·· · ·· = · . .: ·~ ·~:, ·:: ·· CONTINENTAL WIRE & CABLE . 

~. , a7 
ri EC A. • \SS9 fl '."I ~ • • · Div. of Gultan lndus:ries. lni:..-a / / Ii LL ll,J,110 •. • . • •. •. [.,/ /7 • 
- • . ... -- . . . - . . ·• ,")-=.../"/.. fl 

.l J • -· •• ev H.J.. Goo<lm.n / ~L!~·..i..-'.....4.....-J 
'"' 

~RANSP~~TATION:\REPAID ~~D .ALLOWED ON 
5f~ POUNDS. -­

OR MORE VIA ROUTING OF OUR CHOICE. 
.. - . 

AI.L 0[1.JVl:IIICI Altl: OUOTlD maw DATE QI' 111:C:l.l~T 01' OIIDE .. 



D "u"""· 0 eo'>T<>" 0 cL11."T O ,,no O LocaL D Nan,.11,L D con D ,.,c,.,u11 D 1Nu•1.;To11 0 
'::'HIS COPY TO: DIP'r, ~~:.'TO ACCC"TANT =~=~;- 01.l'T, DIV, crn. 

. . . 
TU 911: IIHO ,011 ACCOUNT NO. f"F1Putr1.a\L1' , r., c:oMP'LI.ULY 

,,-,, - Jii-1 

'. ~'::!~'-~-~~--789_7_7_--t 600 V Silicone Rubber Cable 24.123 
tor 

! C.E. Houk 

... o.~o. --~ 

t!£MO OF CHAH6ES 
STONE & WEBSTER ENGINEERING CORPORATION, 

P.O. BOX 2.325, BOSTON, MASSACHUSETTS 02107 
.. AGENT 

i,___ SN-330""'.4A-__..... 
J.O. HO. 

~ ,.,., ... 
TO 

1 

L 

Continental Wire & 
Division of Gulton 
P.O. Box 6759 
Towson, Maryland 

Cable 
Industries, Inc. 

-, 

_I 

l o, 
DATll 

September 9, 1971 

2 11446/11548 
A™E AaovE ~u~c~As~ o~~~" 

I ANO .1011 OROE~ NCMBEJIIS 
MUS'!' ..... CAR D'-' ALL fN• 
YOIC:l.!S AND COPRC511"0NO!:NCct. 

INSTRUCTIONS 

ft- il'Jslrllefions 111pernde aff P,KW OIFfffflMfl insola, OS they 
dect clianges hetein specified. 

Monulocf11rers ond controcton will odn-ledge tliese instruction, 

willio11f reaerYOlion or modilication. 

ISSUED FOR ACCOUNTING PURPOSES ONLY. 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 Pover Station and 1972 Extension -
Surry Pover Station of Virginia Electric and Pover Company a.nd note the following: 
Record difference in actual quantities ordered.and quantities received as follov.s· 

Quantity Ordered Quantity Quantity Original. lte~ · Bevised 
item No. in Feet Received Difference Price Total Tota.l Price 

13 • 700 
1,200 

702 
1,200 

2 $1,764.00 
1,754.40 

$1,769.04 
· 1,754.40 

Record Price Adjustment Increase in the Amount or $23.97 in accordance with the price 
acijustment clause of the purchase order as follovs~ 

Item No. 

13 
14 

Quantity , Ft • 

702 
1,200 

Date Shipped 

April 30, 1971 
April 30, 1971 

Unit Price Increase 
Per M Ft 

$18.43 
9.19 

Tottl Change 

$12.94 
11.03 

Above prices taken trom Seller's Certified Invoice No. 96305-A dat~d April 30, 1971. 
- . 

Shipment of silicone ribber cable to D.G. O'Brien, Inc., has been authorized to be 
shipped via. Air Freight as per Teletype No.94-6271 dated April 23, 197+ by 11..r. H.J. O'LeB.?1·· 

Shipment of April 30, 1971 
Emery Air Bill No. PHL 08220 
Bormal Freight Allovance 
Additional Charges due for 
Purchaser's Account 

1,188 lb 
$241.63 

38.85 

$202. 75 

Above bree.kdovn taken :from Seller's Invoice No. 96305-B dated April 30, 1971. 

AAB:EM 

Virginia Electric: and Paver Company 

STONII: a Wli:11ST£R ENGINEERINQ CORPORATION t .t..gent 

J.P. Cooper 
•llH&:IIAL PUllc;lof.l61NQ .lGltNT 

P'. O. NO. 

SN-330-4A 



r-; • ~ " .r:- r.-.i 
' r- • • ._ • ,- ' f}.• A II \1 / .: J! n !:"i· •- & ~ i f."11 r. r-L C..) {~ ~ ( {'"< ~ ~~ ~ 1-\L V V ~ L {t w.,;~i::iL::: 

X>.:J.:.XXX. .... ~~~ZO{ 

, ' .. 
'• 'I . ' . •.' 
'• I 'I 

:•;':i ... 
, ... , ,1. ,. June 18, 1970 

IOX I 1163 YOio.K, P/.. 17405 • 1VIX &5 I 01 657-047 PHONE 17171 792-2644 

n1rx 14-0437 

\ 
. ·1 

{' : ,, ·;;, D ORIG1NAL [J coNF1R;1i1:~c 

CUSTOMER 

.... 
REFERENCE Inq. #11448-060 

Aderndem · 
June· 18, 1970 DATE 

TO r b . . Stone & We stcr Engineering Corp. 
P.O. Box 2325 
Boston, Maso. 02107. F.O.B. YORK. PA. 

Attention: Mr. Robert Anglen 
TERMS 2% 10 Days.;, Net 30 

Ccnll<:mcn: 
QUOTATION FIRM FOR 3 0 

Thnnk you for yo:ir inquiry - we iire plenscd to quote on your requirements. 
DAYS 

ITEM QUANTITY DESCRIPTION 
UNIT PRICE 

MIFT. 
TOTAL 

4,800' 

: . 

6/C #16 (19) tinned copper, .047" insulated 
silicone rubber, .012" glass'braid, Cable 
construction, tliree twistea."pairs with color 
coded (black-~n1ite) glass braids, the overall 
braid shall be tinned copper, mylar tape, 
asbestos braid, high te~perature .finish •. 

.. ··.· 
$576.00 NET 

• 1,.500' 3/C 4/0 stranded", triplex cable,. 78 ·mils 
silicone insulation, 12 mils_glass braid $3,300.0) ~"ET 

.,·. 

Tho 0 r- ~i ·1 .l~ /' ba;e ut=e:t In computtn~ ~he . · 
· ab~~·~ p~i~e is 1. r:-: l / lb., as currc~tly 
reported. Adjustment of our price at time 
cf shipmant wm be mad~ en this bDsls If 
nece·ssary. 

I•• 'I ") -r·,;~ftl : ! I". ' •; .... -;; l 
.,, ·- "' - •• .:.~ ,·'! ,:.: / t.. 

r. .. 1 ,~.t .1i, 

Yo:ir consideration of this quolalion will be npprcdnted. 

OUR LOCAL REPRESENTATIVE-B-• .t-leyer' G. Nae~ 
WILL BE. PLEASED TO CALL ON YOU. 

PLEASE RETURN ONE COPY OF THIS FORM \'\'111 
YOUR ORDER TO ASSURE YOU OF PROMPT AN; 
ACCURATE PROCESSING. SHIPmENT 

10 - 11 w~eks CONTINENTAL WIRE & CABLE 

(

~~····:'ri'.~=-·,·i•,;x~~ --. . -Ci . ,,.., ... . " . \ ; ~ • 

El :;.:.~I:~~~~_(;(:·;' .,,_ ./?· .. ,: // __ _ 
\;:' Prcstor1 Shultz~-

:.--e TRANSPOtlATION: ?REr'AID Ai,D ALLOWED ON sr, POL'NDS 
01:. .'.\ORE VIA r.OUTiNG OF OU~ Cl !OICE. 

TIT~C-----------------

1 ]. 
•••• I. •u1111 c, IU a.ntu•t•t.Nf rou PHIC.1:, 0,. CONDUCTOR NATl:.•1.Al lf'li rr•cc:T AT ..... c g, VHlrMENT 

PAUL __ :-O"- ··---

·--..... CO\J)l'l'J:J~~ (\:0,: TUE lUCK OF TU,:i ;,\j!:~.: ,\HE AN li,TfGI;,',L l"'AU1' OF Tm: QtiOT,\Tlu:'-: 



• • 

-

J.O.No. 1141+8 'January 9, 1969 

Item No, 

1 

2 

3 

SCHEDULE OF SILICONE RUBBER 
INSULATED POWER CABLE FOR 

SURRY POWER STATION 

'@ 

VIRGINIA ELECTRIC AND POWER COMPANY 
RICHMOND, VIRGINIA 

Mark No, Qµant1tx 
2,100 rt 

2,100 ft 

lt,800 ft 

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 temperatureE 
up to 125 C. Diameter each insu­
lated and jacketed conductor 
(.332 in.) 

1,000 v, 6 conductor ca~le, 2 
conductors No. 6 AWG (19 strand) 
copper and 4 conductors No. 8 
AWG (19 strand) copper. Each 
conductor to have 78 mil silicon( 
rubber insulation and color codec 
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. 
Overall diam ~ · • 

600 v, 4 conductor (two twisted 
pairs), No. 16 AWG (19 strand) 
copper silicone rubber insulatec 
overall 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 braided shield and 
moisture, abrasio~ and high 
temperature heat resistant 
jacket. Jacket thickness 
* mil. Cable shall be 
suitable for operation at ambient 



.. 

• 

e 
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2. 

Item No, Mark No, Qµantity 

lt-00 rt 

•By Bidder 

Description (Cont'd) 
temperatures up to 125\ ·c. Overall 
diam • •. 

1,000 v, 7 conductor, No. 12 AWG 
\19 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 • • 

Note: All jacket thicknesses shall be 1n accordance with current 
IPCEA-NEM!. Standards. 

a 
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. LJ DIV, LJ DU'T. 

~ OruJEi STONE & WEBSTER ENGINEERING CORPORATION _ ..... 
AGENT FOR VIRGINIA ELECTRIC AND POWER COMPANY 

P, O. BOX 37S, SURRY, VIRGINIA 23883 

LJ LJ 

&ccou,n .. o. 

24.124 J.0.11448 
24,124 J.0.11448 

, ... O. NO. 

SN-21,887 

1P;H .I.O, NO, 

O" 2 11548/11448 

• 

@ 

TO 
r-Continental Vire & Cable Company 

-, DAT& t THI ABOVlt P'U .. CHA .. lt 0"0"t I 

June 9, 1972 !~:T J~=~~OARROI:: .... ".ut•Lel:.~~ J 
VOICES AllfO co•UUtlfltONC£ .... C~. i 

P. o. Box 1863 TUIWa 

Tork, Pennsylvania 1740S 2% 10 days, Net 30 days 
PIIIClt .. oa I P'REPAY CHARGES I 

Job Site I IF PURCHASED 

.Attnz Hr. Clair Leber I P'.0.15. DESTINATION 

L _J aHtlltllll.NT DUI. / - o vce.1:<s J::ra;1 a.ate of crc!er -
gooner if possible 

:1PTO ADDtfSS All COUfSl'ON:JrnCE ro THE .l40VE AOOtfSS. 

STONE a WEBSTER ENGINEERING CORPORATION SEND INVOICE IN DUPLICATE TO: 
AGENT l"OR VIRGINIA Cl..ECTRIC AND POWER COMPANY 
C/0 SURRY POWER STATION VIRGINI ... El..ECTRIC ANO POWER COMPANY 

near Hog Island (Surry County) STONE a, WEBSTER ENGINEERING CORPORATION, AGENT 
P, O. BOX 37!5 

Virginia 8URRY, VIRGINIA 23SB3 

~vi ... Htr. Frt. - Richmond. Va. - transfer Blue & 
r.,-i,iv 'l'l" "" ~ - ,. ,.,, -

.. No.I QUANTITY I . DESCRIP'TICN 01" MATERIAL I UNIT P'RICE I AMOUNT 

THE SELLER. BY ACCEPTING THIS OROEl'I. AGREES TO THE SEVERAi.. CONDITIONS PRINTED ON THE REVERSE SIDE HEREOF ANO 
MUST SIGN THE ACC£FTANCE COPY OF THIS ORDER ANO RETURN AT ONCE: TO THE ABOVE: ADDRESS. 

~irming verbal order placed with Seller•• Mr. Clair Leber by Engineer's Hr. A. C. Orr .e 6. 1972. 

Mark 
1. 2500 ft. iiir 2/cond. #8 • 19 strand code ISRG-X-600 

600V silicone rubber covered electric 
cable meeting Spacificat1on NUS-326 
dated April 19, 1969 and latest revision 
with mill certification data same as 
purchased on previous order SN-330 Item 17 • 
dated J8Il118ry 27. 1970. Cable to be 
f~ished in approxima.tely 1000 ft. 
lengths if possible furnished on mn• 
~tllr:l4ble reels 

TOTAL PRICE ~ ORDER. • $1,412 • .50 

'l'be above price• are FIRM. 

$565.00 mft 

!llCE ADJ'Usnm?-r? • Price• 4re ~ except for copper. Prices based on copper cost of 
$0.525/lb.;prices er.all be adjusted to reflect the cost of copper 
at time of ahipcent. 

$1,412.50 

Invoices shall be rendered for the amount covered by the Purchase Order or leas. Separate 
invoice• are required for price incressaa. Prior to payQ~nt tho Seller will be raquired to 
urniah ono addition.sl copy of esch invoice, and to certify on each invoice that the prices 

OF STATE 
YIIIGINIA £LECTl'IIC AND .. OWER COMPANY ... 0. NO 

SN-2l,CS7 

IJ LOCAL P\:ftCNASJNO A~&NT 

I 
I 

i 
I 
I 
; 

I 

' 

I 



r.o. NC, 

STONE 8: WEBSTl:R ENGINEERING ConPORATION 
AGENT FOR VIRGINIA tLE:CTRIC AND POWER COMPANY 

SN- 21,es7 

. P, 0, BOX 37:S, SURRY VIRGINIA 23883 
PAell .l,O. NO, 

' . ' . "l 
Z 0" 

DATIi 

.June 9 1972 

_J 
IIIIOIYANT, HOrf IHSTIUCTIOHS OH PIISJ SHfllT 

in accordanca With the pl'ie• adju1tment cla~aa. 

nor Bn.L Vlr-GIMIA S."J.ES/US! T.ll.'t 
;;AI.~S A.ill/GR USE TAX • F.ZSa?O-.:iSIBILITY at l'U&CHAS!le 
Pdyaent Per.nit No. 998106-3, attached. 

See Commonwalth of Virginia Direct 

Invoice, covering 111&tariala and/or equipment supplied undmr thia ordar 1hall include as a 
aaparata item the actual amount of freight paid aupported by copy of paid freisht bill. 

All invoicea for t:.1taria.ls cast co::tain the follotorin; certific:.3.tiai statement: 

e 

.J 

"Ssller w~rrant1 that the prices (including any price increases) roflectad 
in thia invoice ere consi$tent with. a.."ld par::iis~ible undar, th~ Economic 
St4b1li::i.tion Act of 1970 end the &!cree• end reeul•tion1 thereunder." 

CCIO'IWl'OlY • DO 10? DUl'LICA'IE 

.. 

YIIIGINIA ELECTIIIC ANO POWER COMPANY 
eTOl'tE 6 WEB-:JE",.lj~GI ERING CCIRPOR .. TION, AGENT 

• - 111.':.',, / 

----------,~/!.~ - ,,;., .. ,; . 
/ •' .. ( LQC:AL .. URC:HAe:NC AQCNT 

... O. NC. 

SN-21,687 
l 

J 



,,,,. ---·' ·-· - DIV. . AOINT 

Accou .. , HO. 

22.123 

£. Sp..,irrcl 1 

• ,\.,~ O~f.R 5TONC & WEOSTER ENGINEERING CORPORATION 
lP.O. NO . 

SN-_ 22,052 
•• AGENT FOR VIRGINIJ\ ELECTRIC ANO POWCR COMPANY 

, .. ~& 
J.O. NO. 

P, 0, BOX 37:S, SURRY, VIRGINIA 23883 
2 11543 TO or 

r -, DAT& t TH& AIIOYE P'\1ptCMA91: O•"~" 
AND ~DB ca~£• NUMacRa 

Julv 14. 1972 MU•T Ar~t:&Jt ON AI.L IN• 

Continent.al \-:ire and Cabla Ccmpany YOICE.9 AND COHJl£9~0NO~"CI. ~. o. Box 1£63 
T1Uh1• 

York, Pennsylvania 17405 ~ 1% 10 c!.."\:lS t Net 30 d4I• 
,.,.,ca: ,,o. S/'"i! J:::'rt. All. I PREPAY CHARGES on I IF PURCMA«.r.O 

500 1 b!I. or a,ore I 111'.0.8. OESTINATION 
Attn: Mr. Leber ' 

L . _J aNU'M&NT DUE 

2 inels.U.!9lll....date of Qt:Q~:[ 
,-HI .. TO ADDUSS J,(l (OU r ira .. ·!:'n,'Ct ro THf A~OVl .ADDI! ss. -

ST<ONE 11r WEBSTER ENGINEEIIING CORPORATION SEND INVOICE IN DUPLICATE TO: 
AGENT FOR VIRGINIA ELCCTRIC AND POWER COMPANY 

VIRGINIA ELECTRIC AND POWER COMPANY CIO SURRY POWER STATION 
STONE 6 WEBSTER ENGINEERING CORPORATION. AGENT 

neu Hog Island (Surry County) "· o. aox :,75 

Virginia 
. SURRY, VIRGINIA 23883 

'""""'" !:er. Frt. Ucr..:n~d. Va •. tr3nsfer Bluo & Gray 
"!' .... " .. ,.,... . 

lTEM NO. j QUANTITY I DESCRIPTION OF MATERIAL I UNIT PRICE I AMOUNT 

THE SELLER. BY ACCEPTING THIS OROER. AGREES TO THE SEVERAL CONDITIONS PRINTED ON THE REVERSE SIDE HERECF AND 
MUST SIGN THE ACCEPTANCE C:OPY OF THIS ORDER AND RETURN AT ONCE TO TME ABOVE AOCRESS. 

Confirming verbal .ly 13. 1972. 

1. 480 ft. 

order placed with Saller' a Mr. Leber by .'Engineer' a Mr. A. C. Orr 

°l!~~,~1:~-r~~:-;:t~:'\~·~~~~~;~-~ 
4/0 1 conductor tfiplfem:;j~~o ISRG-X600 copper 
power cable with silicone rubber, 3laea braid insulation 
with sama ~~'"-' , tj.on cs cable purch!lscd on previous ~r:~r ~::3~~,~~!: ffl~m~tt;~+1-~Uf~!~1~~~ed · 
cation data in accordance with specification for the 
1972 Extension-Surry POYer Stati~n of the Virginia 
Electric and Power C0&1pany located near Bog Islai d 
(SUrry County) Surry• Virginia 

$3,SB4·.oo 
mft 

$1.648.64 

'l'orAL PUCE CJ: ORDER.• $1,648.64 

Price Adjuatments Pr1cea are firm except for copper. Price based on copper· cost of $0.5050/ib. 
Price• ahal~ adjuated to reflect cost of copper at time of ahipr.ent. 

leelas Unleaa shipped on non-returnable reel,. reel• will bo charged for extra net 30 days. 
Full credit ~ill ba allowed upon return of reel• to Seller•• mill, freight collect 
Within 12 montha fraa date of abipment. 

• OF STAT& 

BJ 

VlftQINIA ELECTIIIC AND POWER COMPANY 
aTONE • WE19STCR IE:NQINEERINQ CORPORATION, AOENT 

.!. C. C.rr 1.c;AL ,.~ 

~ J!$._ .. 4~\IR-.~-. 7$.'*9J.>m& i. e:q::1w... qx 

... 0. NO. 

SN-.22 1 062 

--+§}49 



C .......... 1'" .. 
•. 11,i..l\ l•J,I 

tf ·c~·NR . ..... .. ·' · .. 
TO r-·· 

STONC 0c WEDSTEH ENGINCCRING ConPORJ\TION 
AGENT FOR VIRGINIA CLCCTHIC AND POWER COMPANY 

P. 0. nox 37ts, SURRY VIRGINIA 23083 ., OAfl 

I 
2 

SN- 22.062 

t
'Tt-'I A•OYI[ l"U•C"WA!IC O"nl'III 
A"D Joa OIIIU~ft NUMa.RS 
MueT .. ~,.fA" ON ALL • ..,. 
vo,~•· IIND co,u,,e~ONOINC •. 

Cont1nonta1 Vire and Cable Company 
July 14, 1972 

_J 
lMl'OnNfT, NOrf IHSHUCflOHS OH ,,ur SHffr 

po ;:or BU,L VT?.t;lH!A S,\T,"<:'.;/USf.: T~! 
6AL!:;S AtW/UR liJE TAX • ~~.i?CJ;,SrnlLITY OF FUR.CIIAS!R.. Sae C:Olllllonwaalth of Virginia Direct 
Payment rormit No. 998106-3, attAched. 

lnvolcoa covering catar1al1 and/or cquip~ent 1upplicd under this order •hall include aa a 
separate item the actU41 amount of froicht paid ,upported by copy of paid freight bill. 

All ln~oicea for &1ateriala must contain the following certification statement: 

e 

"Seller varr~nts that tho prices (including any price increases) roflected 
in this invoice are conniatent with, and perm1s&ible under, the Economic 
Stabi_l iut1on Act of 1970 and the decreea and resulations thereunder." 

CONFIRMATORY • DO NOT DUPLICAT.E 

YIIIQINIA ELl!CTIIIIC AND POWER COMPANY 
P'. 0. NO. 

8TONE • WED.TEN t.NC.INEERINQ CORPORATION, AGENT SN- 2~.0u2 . 
Cl. ( . c .... , /., C1-1< I 

-----------..... A-;-c;-cJrr L~•L .. u111cH ... ,N .. AHNT I ;.:_;_ __ ..... ______ __. 

··--·- -·-· ---· ·-·---··- ·---------------
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STONE 6 WEBSTER ENGINEERING CORPORATION 

225 FRANKLIN STREET, BOSTON, MASSACHUSETTS 021 07 

NlrW YOIII( 
90STON 
CMICAC.O 
oa•DCN CITY 
MOU.TON 
&.oa ANC.ELES 
MN FRANCISCO 

AIR MAIL 

Mr. E. B. Crutchfield 
Senior Vice President 
Virginia Electric and Power Company 
?th and Franklin Streets 
Richmond, Virginia 23209 

Dear Sir: 

SILICONE RUBBER C..illLE 
SURRY po·~.ER STATION 

DISION 
CON9TIIUCTION 
111 .. 0IITS 
A19,illAleA.La 
IKAMINATIONa 
CONSUL TINO 

1:NOINl:&IIING 

J&.nu.:!r:f , , 1969 

J.O.Nos. 11448/ 
11548 

NUS-4374 

TELECOPIED 

DA: /- 7- 'f TIME/~·/-' -

19?2 EXTENSION - SUR.BY POV.ER ST.!..TION 

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

We therefore have requested an alternate proposal for the 
silicone cable from Continental ~ire 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 insulation with treated glass braid 
overall which is similar to General Electric's cable construction. 

We enclose for your review two copies of Continental :·lire 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 
adjustment depending on the material cost of copper at the 
time of shipment. Continental ·.-:ire _quote shipment fob factory, 
freight allowed to destination and accept the VEPCO warr~nty 
clause. 

• 
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EBC 2. January 5, 1970 

Continental 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 radiational 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 life of the plant will be 3 x 107 rads and the maximum 
dose d~ring the postulated ma~imum accident condition will be 
l x 10~ 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. WJ 
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. 

Enclosures 

RWC:SAT 

Yours very truly, 

~e:z..~-~-: 4.-~-w 
V. A. Suzie/elis 
Project Engineer 
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CoNTINENTALVVim: & CADLE 
clMston of GULTON INDUSTRIES, INC. 

BOX 1853 YORK, PA. 17.(CS • lY/X (510) CS7-4748 PHOHE (717) 792·2544 

Stone & Webster 
Engineering Corp. 
225 Franklin St. 
Boston, Mass. 02107 

Attention: Mr. Bob Anglend 

December 15, 196~ 

rrnTrn DEC 1 8 1969 R.fi.t .,.. 

· Referance: Inquiry 11448/11548 for Vi"rgin'fa'°E:'fe·c·~·· Power Co. 
'. 

Dear Bob: 

'!'his letter is to confirm the information given to you today 
during our telephone conversation. 

Firstly, item No.·a 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. 

Secondly, it hjs 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 
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 
requirement section of paragraph 8.0 flame resistance. Please 
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, ar.d are very sorry 
for any inconvience that error may have caused you. 

Very truly yours, 

' Cd)INENTAL WIRE & 

i!ia.w;yw. I(/~· 
· G. Nace 

CABLE 
; ... 

")-. ..... ~ ,,-._ j -, , C" •. , ,..._ .- " •. -~ .,, .. 

· .. ~ 

· .. 

•,·.~ 
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CoNTINENTALWRE & CABLE 
dlvlsfon of GULTON INDUSTRIES, INC. 

BOX 1863 YORK. PA. 17405 • 1WX (510) 657-4748 PHONE (717) 792•2644 

·Decembers, 1969 

Stone and Webster Engineering Co., Inc. 
225 Franklin St. 
Boston, Mass. 02170 ROTED DEC 8 

. Attention: Mr. Bob Angland 

Dear Bob: 

K.O.A. 

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~XlOOO with treated glass braid overall, O.D. 
1.150", 2000' Max. length, unit price$1795.00 per M' 1 total 
item price $81 616.00 

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

GN/sr 
cc: Russ Meyer 

D. Amelia 
H. Goodwin 

·Very truly 3¥ours 1 

CONTINENTAL WIRE & CABLE 

Gary Nae 
Regional Sales Mgr. 

-. 

'' .... , 

--
", 
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CONTI N ENTALVViRE & CABLE 
division of GULTON INDUSTRIES, INC. 

IOX 1863 YORK, P~ 17403 • 1WX (510) &57-4743 PHONE (717) 792·2644 

Stone and t':ebstet" 
225 Franklin Street 
Boston, ~fassachusetts 02107 

August 19, 1969 

-Attention: "r. Roger W. Cl.irk, 
17th Floor, F.ngineering 

Dear Hr. Clark: 
-

It was a pleasure talking with you on radiation resistance of various 
materials :for possible use in nuclear generatinR stations. Pursuant 
to this telephone call, I an includinr, the inforr.iation you requested. 

The followin!Z .i~ a tahle showing radiation levels (Rads) where physical 
properties -- (tP.nsile and elonr,ation) begin to deteriorate si~:iificantly. 
Since these materials are to be use~ _as _cable jackets, these properties 
seeJ11 most relevant. 

FEP Teflon 105 to 3 X 105 Rads 

Silicone nubber 107 to 10~ Rads 

Hypalon (Chlorosulfonated PE) 107 to 108 Rads 

We hope the ahove is of some value to you. It must be renembered that 
silicone ruhher ai.d "Hypalon" are cor.ipounds, or a mixture of variable 
ingredients,. and as such will exhihi t soaewhat different properties. 

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

PSC/sw 

·r .-. 

Very truly yours, 

CONTINENTAL l'lI~E AND CABLE 
Division of Gulton Industries, Inc. 

P. s. Cardello, 
Assistnnt Hanngcr, F.nr.ineering 

.. ,. 

. ~ 
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SECTION 13 

QUALIFICATION REPORTS 

. 

.. 

NUS CORPOFIATION 



-' 

"ANACONDA LETTER WITH ENCLOSURE" 

DATED OCTOBER 8, 1980 

(REFERENCE NO. 61) 

Page 3a 
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Stone & 'Webster Eng. Corp. 
P.O. Box 2325 
Boston, MA 02107 

Attn: John Bonner 

October 8, 1980 

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 silicone 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.) 
c) Data sheet on physical properties of CC-2115. 
d) Arrhenius Plot. (For Thermal Age characteristics only.) 

,, 
---

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. 

PSC:ts 
cc: 'W. Schneider 

F. Flood 
T. Ling 
CF: S&W/VEPCO 

- :,.:.. . 

Very truly yours, 

ANACONDA ERICSSON INC. 
CONI'INa"TAL WIRE & CABLE 

~_j_t s (' 
I , 

o. .. c~~ 
Paul S. Cardello 
Chief Engineer 

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

CONDITIONING 

NONE· 

STEAM/BORIC ACID Q) 

RADIATION ONLY 

1 X 10 7 RADS@ 
5 X 10 7 RADS 
l X 10 8 RADS 

RADIATION AF1 :R STEAA/BORIC ACID (D 

l X 10 7 RADS 
5 X 10 7 RADS 
l X 10 8 RADS 

TENSILE 

(PSI) 

1040 

640 

1000 
825 
520 

570 
l.!50 
380 

ELONGATION 

(%) 

3:ic 

187 

110 
~o 
19 

87 
28 
15 

WIRE SAMPLE, TUBE SP!:CitvENS TAKEN FROM *12 AWG .030" WALL CC-2115. 

NOTES: 

~ 12D HRS. 50 PSI STEAM, FOLLOWED BY 120 HRS •• 5% BORIC ACID 
SOLUTION@ 150°F. (CONDITIONING PERFORMED BY ewe LABORATORIES.) 

@ COBALT 60 SOURCE (~ RADIATICJ'.l). 

REV1St0NS 
PAGE l OF 1 

Continental Wire I C.ble Wire and Cable Divisiori ORN. N \-'\. DATE I /7.__, 

P 0. Box 1863 York. Pennsylvania 17405 717/792-264A 
CKO. r,:,;j) DATE 
APP.~· DATE 
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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 conClitions 

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

including those which follow a loss-of-~oolant 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: 

A. 7 Conductor #12 (7) copper, CC-2115 silicone rubber insulation, 
glass braid over silicone, glass finished with a flame ~nd 
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. 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 cablea 
with impregnated asbestos fillers, mylar binder tape, overall 
asbestos braid, asbestos finished with CC-1120 flame and heat 
resistant finish. 

3. TESTS PERFORMED 

A. 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. 

-1-
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B. Preconditioning at 66°C (151°F) and 100% R.H. 

The samples were installed in a test chamber, as shown in 

Figure 1 1 and connected to the external electrical circuits in the 

manner shown in Figures 2 and 3. 

Steam was injected into the tank to raise the temperature to 

approximately l51°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 current 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. 

The oxygen concentration within the test tank was monitored 

and maintained at approximately 4% by bleeding nitrogen into the tank. 

The above conditions were maintained for a period of six hours. 

The temperature varied slightly during this time, ranging within plus and 

minus six degrees. The pressure varied between 0.5 and l.3 psig. 

C. Steam Exposure 

Subsequent to the 6-hr- period at l5l°F 1 the steam pressure 

was increased to approximately 100 psig, increasing the temperature to 

approximately 340°F (171 °C) in about 12 sec. · Electrical loading was 

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 

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

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

•. f· J 
I ... , ~{_ . ,..., " IC l 

·- 1 I I - • 
',.J. } 

maintained for a period of 20 hours. Electrical loading was continued, ¥~J:f{'P.;r t·J'i" 

as described under B, throughout the test period, except for an interrup-(rt,: ES-;~Ff 

tion starting approximately 3 hr after the steam admission valve was 

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

initiated. 

-2-
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Fig. 1. Photograph of Cables Mounted in Test Tank 
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1 

TO CURRENT 
TRANSFORMER 

TO CURRENT 
TRANSFORMER 

I 

600 Vac 

{IT\ I\ {IT\ ~ ' (Tf)~IIT\ 
OUTSIDE 

TEST TANK 

1234!1e7 1ll!S4!IIT 1294!1&7 1234!191 

--------- ------ --- ---
INSIDE 

TEST TANK 

T·CONDUCTOR~-.~ 
CABLES 

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 teat tank, permitting connection to external 
terminal atrips, and leaving a continuous loop of 
cable inside the tank. 

• 
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600 Voe 

OUTSIDE 
TEST TANK 

INSIDE 
TEST TANK 

TO CURRENT TRANSFORMERS 

2-CONOUCTOR CABLES 

Fig. 3. Electrical loading Circuit for Samples B-1 and 8-2. 
. . 

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 stripe, and leaving a continuous loop of 
cable inside the tank, 
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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 SOO V de and 

the leakage current under the application of 2 kV ac and 4 kV ac for S min 

were measured. The results are 1iven 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 

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 ~he insulation. 

It is concluded that the cables will perfonn satisfactorily 

under the conditions simulated • 

Sit.·1Jr11 to ;md wbs:ribed before mt 
r. .&~ C - . ~hrs.!..Z_day of .,...c ~~ .. 191,: 

)n 4.\.J .... ~ 1 -r:~ ..... l L~~ I' . 
hcn1ry R J,c. Pttiildtlphia. Pttiladelphia Co. 

IIJ CornmllSIIIII u,,ires April 17, 1972 

~/C..ftr-, 
S. P. Carfagno 
Project Manager 

·"" \ I 
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TABLE 1. Dielectric Measurements 

Maasurad Follovlng the 2-Hour Meaeurttd at Conolu•lon 

' 
EKpollUJ'e to Steam at 31fo°F(4) of All Tuh 

Sample 
(1) 

InsuJ.atlf9) Leakage Currant(.3) Leakage Current<,) Terml1111.l Conneotlon1 IneulaUon 
I II (growtd) Ruhtanoe Potential Current Ruhta.noe(2) Potential Current 

I (H 0) (kVao) (mA) (H 0) (kVao) (mA) 

A-1 1,2,.3,4,5,6,7 growid 2 
' • .3 

2 .3 • .3 
A-2 1,2,3,lf,5,6,7 growid 2 .3.6 2 3.5 

I B-1 1,2 ground 2 <1 2 1., 
B-2 1,2 ground 2 <l 2 1.0 

A-1 1 all other• 680 .. 1.4 4o,ooo 4 

I 
1.2 

A-1 2 all othera 590 4 1., •m,ooo If 1.3 
A-1 ' all other, 850 4 1,2 40,000 4 1.2 

&! A-1 4 all other, 780 .. 1.3 40,000 4 1.3 
A-1 5 all other111 900 4 1.4 40,000 4 1.3 

I A-1 6 all othere 860 4 1.IJ 40,000 4 1.2 
I A-1 7 all othar• 500 " 1 • .3 17,000 " 1.3 

" I 4 1.IJ 1J5,ooo " i-1 A-2 1 all othtira 1150 1., 

ff A-2 2 all other• 60 4 1.4 IJ5,ooo 4 1.2 
A-2 3 all other111 1000 " 1.IJ IJo,ooo " 1.2 
A-2 " all othera 550 .. 1 • .3 40,000 " 1.2 
A-2 5 all other1 820 " 1.IJ .30,000 .. 1.2 
A-2 6 all other, 1.350 .. 1., 40,000 4 1.2 
A-2 7 a.ll other• 11J50 " 1.4 50,000 " 1 • .3 

B-1 1 2 54 4 <1 620 4 1.0 
B-1 2. l 5.3 .. <l 605 .. 1.0 

B-2 l 2 65 4 <l 700 .. 1.0 
B-2 2 1 66 4 <1 710 .. 1.0 

HotHr 
1. Th• number• ln the•• oolU1ns lndloate vhloh oonduotor1 v1re oormeoted to the lnetr'l.lllont t,nnlnal•. 

2. Measured after applioation ot 500 V do tor 1 min, uelng a Biddle Megger, Ineulation Teeter, Hodel No. 61o815. 

3. Theee meallUl'ement1 vara made vlth a Beokman &-eakdovn Test Sat, Hodel 1000-AC/DC - ITS 2 H. Th• indtoahd 

potential ve.e applied for 5 min • 

... The tumpurature in the test tank daorea.eed from.approximately 200°F to about 155°F vhlla the man.-
euremente vare being made. 
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INDUSTRIAL REACTOR LABOR.A TOR.JES, INC. 
A RESEARCH FACUTY OF llL'TGEllS • THE STATE UNJVEilSITY 

Mr. William Steigelmann 
Franklin Institute Research Laboratory 
Benjamin Franklin Parkway 
Philadelphia, Pennsylvania 19103 

October 7, 1970 

Re: Your P.O. No. 12948 

Dear Bill: 

609-799-1800 

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 a minimum dose of 10 Megarads, as determined 
by dose ra~e measurements made with a calibrated ionization 
.chamber. 

RTC/bc 

Very truly yours, 

/:7.(!~lt~ 
R. T. C~tteilr.-
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1. U-"TRODUCTION 

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 #12 (7) copper, CC-2115 silicone rubber· 
insulation, glass braid over silicone, glass finished 
with a flame and abrasion resistant finish CC-1233, 

B-1. 

c. 

D. 

E. 

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

2 Conductor 116 (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. 

4 Conductor 112 (19) tinned copper, CC-2200 Crosslene 
insulation, cabled, mylar binder tape, pvc jacket 
CC-2021 overall, 

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

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

- 1 -
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~~ } Insulation samples of compound CC-2193, 
F-2 

F-3} and Insulation samples of compound CC-2193-l. 
F-4 

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

G-l(b and c) Insulation samples of compound UC-4730. 

G-2(a) Same as G-l(a). · 

G-2(b and c) Same as G-l(b and c). 

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 sumnarized in Table l, 

Sample C unde:rwent 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 l ft long inside the test chamber; this short piece unde:rwent the 

steam exposure, but it was not electrically loaded. Only this 1-ft piece 

was exposed to the final irradiation. 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 o_ozing out of Sample D. Therefore, to avoid 

the possibili~y of its being shot out of the test chamber, Sample D was 

cut near the ends - leaving most of it inside the test chamber. Thus 

it was not energized during the remainder of the steam test. 

*In accordance with par. B, Section 3 of Ref. l, 
**In accordance with par. C, Section 3 of B.ef. l, 

-2-
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Table 1. TEST PROGRAM 

Dose Level Preconditioning Dose Level 
of Initial and of Final 

Sample Irradiation* Steam Exposure** Irradiationt 

A-1 

B-1 

C 

D 

E 

F-1, 

F-3 

F-4 

G-1 

G-2 

* 
** 
b 

(Mrad) (Mrad) 

10 90 

10 90 

10 (see accompanying text) 90.l: 

10 (see accompanying text) 90 

10 90 

F-2 10 90 

None None 10 

None None 100 

None None 10 

None None 100 

Irradiated at a rate of about 0.45 Mrad/hr, using a cobalt-60 gamma source. 
In accordance with pars.Band C of Section 3, Ref. l. 
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 

Maul.U'ed at Amb11nt Colld1't1ona 

~oll""1De Conclusion or 

StMII! !:!5EolN!"• Ten Measw-ed .L4"'hr P1?z.l ~1B.t1on 

T111"1111n&l Connec:t1on• 
(l) 

Inaul&'t1on L..kage Cm-rent 
(.'3) Leakage Current(:;) 

~ I II ~Eound} Res1rtance(2) Potential Curren't 
wulat1on(2 } 
RH1S'tanc• Potential ~ 

ClD'n) (kV ac) (IIIA) c1~ n> (kV ac) (1111.) 

.t.-l 1,2,.3,4,5,6,7 vo\md 2 :;.3 2 4., 

:&-l l,2 voimd 2 l • .'3 2 1.2 

C: 
(4) 2,3,4(;) rro\md 2 l.2 

D 1,2,.3,4,5, 6 (P"O\md 2 l.6 2 7 • .3 

.A-l l all other11 40 4 l.2 lOO 4 1.5 

.A-l 2 all othor11 40 4 l • .'3 0.2 {Note 7) 
A-1 .'3 all others 40 4 1.2 ,co 4 1.1+ 
A-l 1+ 11.ll other• 40 1+ 1 • .3 100 1+ 1.5 
J.-1 5 all others 40 4 l • .'3 70 4 1.6 
.A-l 6 a.ll others 40 4 l.2 85 1+ 1.6 
.t.-l 7 all others 17 4 1 • .3 " 4 1.5 

:&-l l 2 0.620 4 l.O 20 4 l.l 
B-1 2 l 0.605 1+ l.O 25 4 J..2 

0
(4,6) 
(4) 

2 (black) all others 2000 4 l.O 

C ( l+) .3 (red} 11.ll others 2000 4 <1 

C 4 ((P"Hn) &ll others 2000 4 l.O 

D l (vh1te} &ll others 5 4 1.e 0.15 :;.I+ > lO(B) 

D 2 (black) . 11.ll others ,o 4 l.B 0.7 4 6.2 
D :; (red) all others 1.3 4 . 1.5 1.5 4 3.7 
D 4 (o~e) a.ll others e 4 1.5 l • .'3 4 2.e 
D 5 Cv•en) all others 5 4 l.6 1.0 4 .3 • .3 
D 6 (blue) all others 2 4 1.6 o., 4 3.5 

Notes: 
(1) 

(2) 

(.'3) 

(4) 

(5) 

(6) 

(7) 

(B) 

The numbers 1n these ool.mna 1Zld1cate ,micb oollductor1 v•r• comieC'ted· to th• instrument tll"lllim.ls. 

Measured 11.fter 11.ppl1cat1on or 500 V de tor l 1111n, using a General Ba.d.io Megohlllme'ter 1862;. 

These measurements _vere mad• v1th 11. lleckman Brlllkdawn Test Set, Model 1000-AC/DC - ITS 2 M. Th• -imica.'te::. 
potential '1111.S a.pplled tor 5 m1n. 

In th11 table, Sample C raters to the portion vhicb 11U INbJected to th• 6-m- precond1t1on1ng at 66•c, 
and ,as ahot out or th• 't•lrt chamber soon atter th• st- prHsure 1&11 l"IL11ed to 100 psij. 

ConduC'tor No. l (,m11;1) vas not ommected to Tenll1:lal I beoa.uH or a cut 1%: th• insulation. 

Ho ln&INJ"ment1 vere ~. o:c th• ,mite oomuc'tor beaau.1 of a out 1n the 1.naulation. 

Arc1Jlg ,.. ob11J"Ved be'tvHn the conductor and the 1n.'tal tube 1n vh1ch on• or the ezJds or t.1"ie oable 
had b11n potted. Al th11 ._. on the aide tba:t. had beci outside the ten chamber, th• cut _. evident].; 
CIIWSed P,)' h&zldli?li• 

Sulpl• ._11 not1o•bly h•ted at aonclua1o:c of 11•wr11111ent. 

- 5 -
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IRRADIATION REPORT 

- 7 -

~ FBANnZN IHSTffl1TE RESUJlc:H LABORATORIES 



e 

e 

J:t-,,-rr>USTRIAL REACTOR LA.BORA TORIES, INC. 
\ RE.SE.ARO! FACILITY OF llUTGERS • THE STATE UNJVERSnY 

November 16, 1970 

Mr. William Steigelrnann 
Franklin Institute Research Laboratory 
Benjamin Franklin Parkway 
Philadelphia, Pennsylvania 19103 

Ref: Your P. 0. 13311 

Dear Bill: 

Pl.AINSBOllO, NE'\l{' JERSEY oss; 
609-799-1800 

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 :100~. 

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. 

yours 

~~~ 
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 & 4. 

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

2) 

3) 

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. 

General Electric Wire & Cable; 
polyethylene with neoprene jacket. 

SEE SECTION 7.3.10 

Kaiser Aluminum and Chemical Sales Inc.; 
polyethylene with neoprene jacket. 

SEE SECTION 7,3,11 

type, cross-linked 

type, cross-linked 

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 
in the updated Component Evaluation Worksheets. 
qualification document has been or will be assembled and 
in the central file. 

provided 
Complete 

available 

(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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54. 

55. 

56. 

58. 

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-A, 
November 14, 1980. 

Reliance Electric 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.S., 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. 

59. 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, J., Raychem 
Corporation, to Macfarlane, I.S., Stone & Webster Engineering 
Corporation, January 27, 1981. 

60. McGowan, E.J., Raychem Corporation, Raychem-Flamtrol, Continuation of 
LOCA Simulation Test, Test Report EM 11403, 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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REFERENCE SECTION 8 

62. 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. 

;------------------------------------·---·-·-··----· 
63. 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. 

64. 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. 

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

66. Deleted Simulated Reactor Containment Post-Accident Steam 
Environment, Franklin Institute Research Laboratories, 
F-C2232-01, November 1968. 

and Chemical 
Final Report 

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

68. Lasky, J.S., The Okonite Company, to Barnhart, J.H. Stone & Webster 
Engineering Corporation, Reference: J.O. 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. 

69. Talerico, 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. 

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

71. 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. 

Rev. 4: 8/24/81 S2 8 8 
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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. II 

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

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 5437-131-0l 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 QDR-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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DESIGNITIOI FOi DIFICIINCY 

I - ladlat.1011 
T - Taaperatura 
QT - Quallflo1tlon tl•• 
IT - l1qulr1d tl•• 
P - Pr11111ura 
H - Huatdltr 
CS - Chealaal 1pr1r 

LIOEND 

l - Naterl•l a1ln1 evaluation, replao ... nt aobedule, on1oln1 
uqulp111nt 1urv1lll1no1 

S - Subaera1na1 
N - Narain 
I - HELB evaluation outalde oontalnaant not oaapletad 
QM - Qualltlaatlon .. thod 
11111 - Equlpaent reloaatloa or replao1a1nt, llcl1quat1 aohedule 

not provldad 
Ill - Ea .. pl•d 1qutp11ant Juattrloatlon lnllcl1qu1t1 
SEN - Separate 1rr1ota quelltloatlon Juattrloatlon lnad1quat1 
01 - Qual Ula1Llon lnrora1tlon bdn1 developed 
IPS - EqulpaanL ralooatlon or replaoaaent aohadula provided 

IESOLUTION 0, DIFICIINCY 

1, Coltpon1nt1 daletad rrOII th1 •••tar ll1t 

2, Coaponenta r1qulrfn1 r1pl101a1nt or aodltlaatlon 

3, Coaponenta d1l1raln1 to be qu1lltl1d 
I 

,. Coapon1nt1 d1taraln1d to ba qu1llfl1d 1101pt ror 11tn1 
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]21 08111 600V IIISTBUHEIIT CABLE CONTINENTAL WIRE SPEC, NO, HUS- R,QT,P,H,CS,A,QI 3 6-59 
AND CABLE II 11 

322 08111 600V INSTBUHENT CABLE CONTINENTAL WIDE NUS-3111& R,QT,P,H,CS,A,QI 3 6-591 
AND CABLE -------- ---- --·--··-- -·-J 

]23 08111 HlGH TEMPERATURE CABLE CONTINENTAL WIRE NUS-326 QT,cs,A,QH,QI 3 6-60 QDR-5437-l31-0l 
AND CABLE 

3211 0815 5000V POWER CABLE COLLYER NUS-3611 R,T,QT,P,H,A,QI 3 6-601 REF QPB-51137-111]-01 

j25 0836 5000V POWER CABLE OKONlTE NUS-3611& R,T,QT,P,H,A,QI 3 6-608 REF QDR-51137-133-01 

326 0829 5000V POWER CABLE KUSEK NUS-217 II, T ,QT ,P,H,A,QI 1 6-60C 

327 0]25 PUHP HOTOR GE 2-CC-P-2A R,T,QT,P,H,A,RPN 2 6-61 

]28 0325 PUHP HOTOR GE 2-CC-P-28 11,T,QT,P,H,A,RPH 2 6-62 

329 01101 SOLENOID VALVE ASCO SOV-CC-2051 R,QT,A,RPN 2 6-63 REF QDB-51137-SOV-02 

330 01101 SOLENOID VALVE ASCO S0V-CC-205B 11,QT,A,IIPII 2 6-611 IIEF QPB-51137-SOV-02 

3]1 0'101 SOLEIIOID VALVE ASCO SOV-CC-205C 11,QT,A,BPN 2 6-65 REF QDR-51137-SOV-02 

332 01101 SOLENOID VALVE ASCO SOV-CC-207 R,QT,A,RPII 2 6-66 IIEF QDB-51137-SOV-02 

333 01101 SOLENOID VALVE ASCO S0V-CC-209A R,QT,A,RPII 2 6-67 IIEF QDR-51137-SOV-02 

3311 01101 SOLENOID VALVE ASCO SOV-CC-209B QT,A 2 6-68 REF QDB-51137-SOV-02 

]35 01101 SOLENOID VALVE ASCO S0V-CC-210A QT,A,RPN 2 6-69 REF QDR-5-37-SOV-02 

336 01101 SOLENOID VALVE ASCO S0V-CC-210B R,QT,A,RPII 2 6-70 REF QDR-5-37-SOV-02 

337 01101 SOLENOID VALVE ASCO S0V-CC-210C 11,QT,A,RPN 2 6-71 REF QDR-5-37-SOV-02 

]38 0531 HOTOR OPERATED VALVE LIHITORQUE HOV-CS-201A QT,A 3 6-72 QPR 51137-HOV-2-01 
BASED ON SURRY 1 IIISP. WILL 
BE VERIFIED DUDING OUTAGE 

I 
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