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SECTION VI 

VOLTAGE WITHISTAND TEST AND POST-TEST INSPECTION 

1.0 REQUIREMENTS 

1.1 Voltage Withstand Test 

The test specimens shall be subjected to a Voltage Withstand Test as specified in 
Paragraph 3.12 of Section VII. Thc Voltage Withstand Test shall be performed 
for margin assessment.  

1.2 Post-Test Inspection 

The test specimens shall be subjected to a Post-Test Inspection upon completion 
of the Voltage Withstand Test. The Post-Test Inspection shall be performed as 
specified in Paragraph 3.13 of Section VII.  

2.0 PROCEDURES 

2.1 Voltage Withstand Test 

The test specimens of Cable Trays A and E were removed from the perforated 
steel bottoms of the cable trays by cutting the Tefzel cable ties. The curved 
section of each test specimen was individually straightened prior to wrapping 
the test specimens around metal mandrels. The test specimens were secured to 
the metal mandrels in a configuration which allowed the lead ends to remain 
elevated above the middle sections of each specimen. Photographs are presented 
in the Appendices of this Section. The test specimens were grouped and 
mounted to the metal mandrels as follows: 
TfatSfecimen hfandrel Size (outer diameterl 

RWC-S-A.40, RWC-S.D.40, 
and RWC-S-C.40 8.63 inches 

RWC-S-D.40 and RWC-S-E.40 8.63 inches 

ANA-S-A.40 sand ANA-S-D.40 8.88 inches 

ANA-S-C.40, ANAPSID.40, 
and ANA-S-E.40 9.0 inches 
The test specimens, as mounted to the metal mandrels, were Immersed la tap 
water for performance of the Voltage WithstsanJ Tests. The lead ends of each 
test specimen were suspended out of the tap water. One lead end of each test 
specimen was Individually connected to the DC Hi-Pot device sand the test 
voltage was Increased at a constant irate to GM0 VDC. Each test specimen was 
held at 6600 VDC and the leakage current between each specimen and ground 
was recorded every minute for five minutes. Test specimens that would not 
maintain 6600 VDC were held at the maximum current of the DC HiePot device 
(10 mIlliAmps) and the applied DC voltage was recorded every minute for five 
Minutes.  

w"w IuM111 1 
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2.0 PROCEDURES (Continued) 

2.2 Post-Test Inspection 

Upon completion of the Voltage Withstand Test, the test specimens were 
subjected to a Post-Test Inspection. The test specimens were visually inspected S 
and photographed. Test specimen conditions were noted and recorded.  

3.0 RESULTS 

The test specimens were subjected to the Voltage Withstand Tests and Post-Test 
Inspection of Paragraph 2.0 and met the requirements of Paragraph 1.0. During 
the application of each test specimen to the metal mandrets, cracking and S 
popping sounds were hoard as the test specimens were physically bent around 
the mandrel. A determination could not be made as to whether the audible 
sounds were a result of silicone rubber insulation breaking or braided jackta 
material separating from the silicone rubber insulation. During the Voltage 
Withstand Test. the following abnormal conditions were noted:~ 

RWC-S-A.40 developed breakdowns at the lead end of the testI 
specimen that was connected to the DC Hi-Pot device (positive 
lead). The breakdowns occurred at the water level and at two 
inches below the water level. The bieakdowns occurred as the 
voltage was being raised from 0 VDC to 6600 VDC. The test 
specimen was able to maintain a maximum of 750 VDC over the 
five-minute period of the test.I 
RWC-S-B.40 was noted to have severe voltage fluctuations while 
raising the voltage to, and holding at, 6600 VDC. The voltage 
-fluctuations were Intermittent and were not attributable to 
excessive leakage currents.  

RWC4S-C.40 exhibited arcing and smoke residue at a point3 
approximately three inches from the Raychem tubing splice 
connection (out of the water) The are of arcing was on the lead 
end away from the DC Mi-Pot connection and self-extinguished 
after approximately thee minutes. The 6600 VDC applied voltage 
was maintained throughout the test.  

RWC4SD.40 developed a breakdown as the applied voltage reached3 
4000 VDC. From the time of breakdown, the test specimen 
maintained a maximum of 700 VDC during the five minute test.  
The breakdown occurred in the area of TVA applied identifi- I cation tape and was situsted approximately one inch below the surface of the water.  

RWC-3-1.40 developed a breakdown as the applied voltage reached 
500 VDC. From the time of breakdown, the test specimen 
maintained a maximum of 1000 VDC during the five-minute test.  
The breakdown occurred In the area of TVA applied identifi
cation tape and was situated approximately eight inches below the 
surface of the water.  

WYIE 1M 
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3.0 RESULTS (Continued) 

Observations recorded during the Post-Test Inspection are presented in the 
following paragraphs.  

RWC-S-A.40 wai noted to have rust on what was the bottom side of the test 
specimen when mounted on the cable tray. The rust had impregnated the jacket 
material and left permanent marks in every area where the test specimen had 
made contact with the perforated steel bottom of the cable tray. The rust that 
had migrated onto the braided asbestos jacket material left the appearance of a 
flattened semi-smooth surface in the area where contact had been made with the 
metal cable tray.  

RWC-S-B.40 and RWC-S-C.40 were noted to exhibit the same rust markings as 
those described in the previous paragraph. The braided jacket material of 
RWC-S-D.40 was a lighter shade of gray than the RWC-S-A.40 test specimen.  
The braided jacket material of RWC-S-C.40 exhibited a dark green-gray color.  
Both test specimens exhibited the same worn appearance as discussed in the 
previous paragraph.  

RWC-S-D.40 and RWC-S-E.40 were noted to exhibit the.. same rust markings as 
those described for Test Specimen RWC-S-A.40. The appearance of both test 
specimens was worn as described in the previous paragraphs. RWC-S-D.40 jacket 
material exhibited a darker shade of green-gray color than RWC-S-C.40, whereas 

-RWC-S-E.40 jacket material was a dark black color.  

ANA-S-A.40 was noted to have significantly less rust deposits on the braided 
jacket material than the corresponding Rockbestos test specimens. The braided 
jacket seemed to have 'sheds a very thin layer of material that was ash colored.  
Sections of the test specimen jacket material that were not ash colored were 
very black.  

ANA.S-D.40, ANA-S-CA.O, ANA-S-D.40, and ANA-S-E.40 were noted to. have 
exhibited the same resistance to rust as discussed in the previous paragraph. All 
of the specimens maintained an ash coloring over the majority of the cable 
lengths. The physical condition of the specimens appeared to be very good.  

-The approximate outer diameters of each test specimen were measured and are 
as listed below: 

RWC-S-A.40 0.2520 ANA-S-A.40 0.3106 
RWC-S-D.40 0.2390 ANA-S-D.40 0.2730 
RWC-S-C.40 0.2450 ANA-S-C.40 0.2930 
RWC-S-D.40 0.2418 ANA-S-D.40 0.216" 
RWC.S-E.40 0.2620 ANA-S.E.40 0.30W 

Photographs end data recorded during this phase of the test program are 
presented In Appendices I through III of this Section as noted-below: 

e Appendix I contains Photographs VI-l through VIol which show 
the test specimens during the Voltage Withstand Test and the Post
Tast Inspection.  
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RESULTIS- Coutlumed) 

0 Appendix 11 contains the Data Sheets generated during the 
Voltage Withstand Tests.  

* Appendix Mi contains the Instrumentation Equipment Sheet 
generated for the Voltage Withstand Test.
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I PHOTOGRAPH VI-1 

VOLTAGE--WITHSTAND 1 
SPECIMEN CONDITION PRIOR 

RWC 40-YEAR SPECIMENS A, I 
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PHOTOGRAPH VI-3

VOLTAGE WITHSTAND TEST 
SPECIMEN CONDITION PRIOR TO TEST 

ANA 40-Y&AR SPECIVENS A AND 3

PHOTOGRAPH VI-4

VOLTAGE WITHSTAND TEST 
SPECIM&N CONDITION PRIOR TO TEST 
ANA 40-TAR SPECIMENS C, D, AND I
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PHOTOGRAPH VI-5 

POST-TEST INSPECTION 
RWC 40-YEAR SPECIMENS A, 3, AND C

PHOTOGRAPH V14 

POST-TEST INSPECTION 
RWC 46-YEAR SPECIMENS D AND £
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PHOTOGRAPH VI-7 

POST-TmS INSPECTION 
ANA 40-YRAR SPICI!4MNS A AND 3

PHOTOGRAPH VIES 

POT.TIEST INSPECTION 
ANA *VEYAR SPICIMENS C, Ds AND I



Pape No. VI-11 
Test Report No. 11056-1

APPENDIX 11 

DATA SHIRTS

W"a 
PON"



7.

Page No. VI-12 
Tat Report No. 13056-1

3 
I 
I 
I 
I 
I

THIS PAGE INTENTIONALLY LEFT BLANK

wyw

I 
I



Page No. VI-13 
Test Report No. 13056.1 
DATA SHEET

Cus~tomer Tennessee Va11ey Authority 
Specimen Silicon* Rubber Insulated ca 
Pant No. various 

Spec. VLQP 1807-00, IPR 01 
para. 3.12 
a IU Listed

Nil~

WYLE LABORATORIES 
bles 

Amb. Temp. Job No. 18056 
Photo NOReport No. 18056-1 
Test Med. Start Date 61-4-S41 
Specimen Temp. Ambient

I I .  

I 
U 
I 
I 
I 
I 
U 
I 
I 
I 
U 
U

Tested By Date, 462~.  
Witnes L....... Date: 
Sheet No. 4 t 
Approved

Noticeoat 
Anomay

%W1.

Test Title

spcmnVoltage (minutes) Current 

RWC-S-A.40 (5oye1 l 

?.Ue3 10,W4 

74'0v o e 4 10/24v 

RC-S-8.40 ~.4 kvtc. I z.1 

3gr 

MC-S-C. 4 

~Advr~ ~3*WI

VoltageVithnt.and 'q.t
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DATA SHEET

C ,soer Tennessee Vallev Authoritv 
Specimen Silicone Rubber Insulated CaJ

Fan MW.  

Spec. 1ILQP 18057-W0, 3PR 01 
pare.3.12 
SIN Listed 

varou

WYLE LABORATORIES

Amb. Temp. 41(a Job No. 18056 
Photo NO Report No. 18056-1 
Test Med. Water StarDto Dste2Z gv 
-Specimen Temp. Ambient

Voltage Withstand Test

Notice of 
Anomay 
*06 .Aw dot 0". Go 6" I

Tested By= D ats: 
witness N/AL......, Date: 
S11eet No. of ..... L.  
AplOMV"2.AA n iLi.11f .- 44-*6*dat..& i.

Test Title

Applied Time Leakaqe 
specmenvoltag ( minutes) urn 

IJAKV.De. 2 

, 0 K Vde. A 
1. A4 L/0 4 4 ufd 

Sony j5 e- 1 Af ,4 
-- O-60VAe 2 k9Odv 

ANA4A.40(6SK4O le itcti2 

4.LK 2Ae 6n.4iSM 

&15 Kvioe-
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DATA SHEET

Customner Tennessee Valley Authority 
Specimen Silicone Rubber Insulated C 
Part No. Various 
spec. WL49P 18057-00, XPR 01 
pars 3.12 

SIN Listed 
GSI X/A

Test Title

WYLE LABORATORIES

Photo so Report No. 18056-l 
Test Med. Water StartDae 
Specimeni Temp. Ambient

Voltage Withstand Test

Notice of 
Aniomaly flM 
*00 fm WN I"so~. DS

Tested Sy.;/14= Date, 
Witness 1,ADate: 
Sheet No. - 1 4..........  

ADproved01+M

Applied Ti~e Leakage 
specmen Votg (fitt urent 

AUA-S-B.40 1 

or. 6 irA& 3 u x

,(4KvAec 4 44 * 

ANA-S-C.40 9.4 Me- 1 

Of. 6x Me2 

41ý 9/f 110C

ables
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DATA SHEET

Customer 
speimewn

Tennessee Valley_ Atharity

Part NO. Vaiu 
Spe. NU 18057-00. Xll 01 
Pam. 3.12 
SN Lite

TestTItle

WYLl LABORATORIES

Anib. Temp. 64fA'4 Job No. 16056 
Photo 3o Fleport No.196
Test Med. Vate" Stat oa 
SpeCiMen Temp. Ambient

Voltame withstand Test

otlles of 

A"ft W 64&M. 4WM ft

Tested By ~~~IEP~oate 
Witness 0410 al: 
Sheet No. 4of 4 

AwweP2AL44S-=m1L cwhJ."ft

API lied Time Leakage 
spcmnVa taqe (minutes) Current

46.6 fivy, 2 2"o 
4,4 V L3- <__.40__ _ _M__if 

4C.IwLie Ae 4 4ol4 

4.4 Me W-nl A
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-INSTRUMENTATION EQUIPMENT SHEET FG 0

It. lull=1116 
. ................  

PU! SIPtLY

IAIICuUn 
.. ... ...

HOWIL 

loll

JOB 161m1: 18156-06 
CUSTC!U: Y. V. A.  

283

ITLI 1AU1111 

016745 0-6011

TEST ARIA: LOCA 
7,21 TEST: VOLTAGE VITISTIDD 

ACCURCY I CILDATI CALUD1 

Itc 01/04/63 07/03/81

$?UN 
UN 0"M C10I.)-I

114

..........
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QUALIFICATION 
SPLAN

QUAL PLAN 18057-00 

DATE. October 18, 1988

Revision A. 1/17/89
a

ENVIRONMENTAL OUAUFICATION 
FOR 

SILICONE RUBBER INSULATED CABLES 
FOR USE IN 

TENNESSEE VALLEY AUTHORITY' 
SEQIJOYAH AND WATT'S BAR NISCLEAR PLANTS

APPROVED BY: 10I-to-M 
FOR- ENRVR 9.ME AL OAUIFICATION 

APPROVED BY:Z 

FO WoUA~CAT1ON PLAN DEVELOPMENT 
Jan Smi th

APPROVED BY: F.-2-0 
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RVNO.DATE PAGE OR PARAGRAPH AFFECTED BY APWL DESCRIPTION OF CHANGES 

/ 17/89 Page 14, Para 3.107.7 Fourth Revised the last sentence to read 
U Subparagraph " "...flow rate. PH shall be 

erified and recorded each hour." 
A /17/89 Page [11-2 N Added a note under Paragraph 5.0.  
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11/21/88 to document._________________ 
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FOREWORD 

This docuiment Is divded into three (3) major sections: 

a Scope 

0 Qudullcation Requirements 

0 Qudufcatlon Program 

The section an Ag define the objectfrem U"s appliable qualification standards aMd specllcation, 
arW an equipment description. The equipment description Pincludes purformance and funtionel 
specllcatlons. siong with the nmcber of each to be tested. This section asuo includes a test sequence lising 

The section on OulfcdnRdefines al the parameters to which the equpment is to be 
quduued These parameters awe based on the equiprmees location and application in the nuclear Power 
generating station. Descriptions of the equ~ipents safety-related functions and acceptance criteria are 

The section entitled ualcto rg defines necessary tesg programs which meet the scope and 
q~uhalcatlon requiemnwts defined In the first two sections Any assumption basis for design basi evet 
simulations, are eiplalnd in this section.
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Oualllcadon Plen No. 1606740o 
PageNO.IN 

4 ~TAWl of Conlenla 

1.0 SCOPE I 

11.1 Ollectives I 
1.2 Applicable Quailicallon SWanw"s 

Sp rdcmlceo ianmd Doaansnla I 
1.3 Equip Dmuteelpmo 2 
.1.4 Quaillicaon Sequence3 

32.0 QUAUFICA71ON REQUREMENTS4 

2.1 Definition d Service Requiremnents 4 
2.2 Safety.Related Function 5 
2.3 Acceptance Criteria 5 1 ~2.4 Saley..Reste Componen 5 

53.0 QUAUFICATIO PRVOGRAM 6 

3.1 Handling Procedure and Specimen Iodenlfcallon 6 
3.2 Specirme Preparation a 
3. Baseline Functional Ted 7 13.4 Normal Radkdon Exposure 7 

3. Fnctions! Tedt 9 
3.6 ThemWlAging 9 
3V Functional Tes 10 33.8 Accident Rladiation Exposure 
3.9 Function Ted 12 

3.0 Accident Sihmulto (LOC) 1 
V .1 Functional Teoo 14 
3.12 Votage Wiutaolnd Ted t (FrMargin Aineemerntr) 1s 
3.13 Poe-Tedt InspectMion 16 
V.4 In-Prcs InsPpecion is 
3.16 Anornellse is 
3.16 QumillyAssurance 15 53.17 Repoi 1s 

Figures 16 

3Appende 1: Calculatlons 1-1 

Appendlix II: References 11.1 

3 ~Append IIl: Procedure for Harding Asbesos Materianl 111.1
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1.0 SCOPEI 

This document has been prepared by Wyis Laboratris for fte Tennessee Val"e Authoity (TVA).  
hereinafter reerdo to as customner, for nuclear nironmentel qualification of Class 1E slicone 
rubber inultd@ cables for use Inside corbirvuert at TW~s Sequoyah (SON) and Wafts Bar(WN 
Nuclear Plant.

The PurPoe Of thi quMaliicton plan Is to present the approach, methds phlloeophless and 
poeures for esMftab~hn 15-year anid 40-year quLifi edves dsllcormnft rubr kusiatd cables (as 

specified In Paragraph 1.3) for use on 120 VAC and 125 VDC control circuit and 480 VAC powerI 
circit at SON and WBN.  

Nuclear environmiental qualification of any satety-relisted device to meet the requiremnents of 10 CFR3 
50.49Is usually agthee-step procmess 1) radktion spostr nc~udingacciAden ds),2) agfng an 
3) design basis event qualification (Accident). The Wpuroe of fte first two .Leps Is to peA the sarnple 
equipmnent to be used for *W1111lcation Into a condition tha repesnt the worst state of3 
deteioaton that a plant operator wil permi prior to teldng corrective action. I.e., Its and-o 
quli11fied-11e1 conditlon. The now step demnonstrates tho t stil has adequate hntegrltyremainin to 
withstand fth added environmental stusme of speciid design basis events and stil pero= Its 

It is Incumbent on 7VA to assur tha the compronet and materials in the equipmnent actually 
placed Into tervice are thesme as thos qualiie.3 

a IEEE STO 323-1974, -IEEE Standard for Qualifyin Class IlE Equipent for Nuclear PowerI -eerf Statins.  

0 IEEE STD 363-1974, IEEE Stanidard for Type Test of Class 1 E Electric Cables. Field Splices.  
anid Connections for Nuclear Power Generating Stations I 

0 10 CFR 50. Appendix B. *Quulky Assurance Criteria for Nuclear Power Plants and Fuel 
Repocesin Pants. U.S. Nuclear Regulatory Conmmnssion, 1973.  

0 10 CFR 50.49, 'Enironmnental Qualification of Electrical Equipmnent Important to Safe* for 
Nuclear Power Plants,' U.S. Nuclear Regulatory C~omomlsslon January 21.1963.3 

0 10 CIFR 21, 'Raportin of Deflects and Noncompiplrces. 1977.  

0 TVA Engineering Services Scope of Work ESSQW4QN-EDI, 'Enviromental Testing of 
Slllcone Rtubber Cable,' Revision 4, dated Augus 22, 1966.  

o TVA Contract No, TV-73743A.3 

o Wyle Laoatre Test Repor No. 179*1, 'Quullficatlon Test Program for Slllcome Rubber 
Cables with Reduced Insati~on Thilcimeise for wse In Tennessee Vally Authoritys 
Sequoyah Nuclea Pleant Unit 2.' dated November 19,1967.3 

a WYIe LAiboriftor (Eastem Operations) Quality Assurance Program Manua.  
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1.0 - SCOPE (Costidnese 

1.3 I M M~da 

The ulp~ml to be qudrled =WMist ot thirty Not. 12 and 14 AWGQ, I1/C ailcon rubber insiiated 
cables as described below.

RWC4-S-40 
RWC-S-S.40 
RWC-S.C.4O 
RWC-8-0.40 
RWC-S-440 

RWC4.A.15 
RWC-S.8.15 
RWC-".15 
RWC-"-.15 
RWC-S-E-is 

RWC-W-A.40 
R.WC--.4o 
RWC-W-.40 
RWC-W-0.40 
RWC-W-E.40 

RWC.W-A.15 
RWC.W-8.15 
RWC.W.C.15 
RWC.W-D.is 
RWC-W.E. 15 

ANA4-S40 

ANA-S-B.40 
ANA4-.840 
ANA-A.1 
ANA-4401 

ANA4.C.15 
ANA-4.0.15 
ANA-4.15

1V4460A/CSBN 
1V9641B/SSVN 
1V31 1 1B90G 
I"30A/VOG 
IVd261 18/601 

I V448OA/CBS3 
1V9641 B/$SVG 
1V3111 i/QOR 
IVM0IA/OOR 

IV4450A/cSB8 
1V9641 B/SSVR 

1V3091A/lOX 
lV281 IB/GOR 

IV4450A/C8S9 
1VO641B/5SV1 
1 V31 I1 81B/0Y 
IV309IA/GOY 
I1V281 IBS/6DC1 

I V1362/VFI1 I 
1V716BA/VBL1 
2V13M2/VFL3 
2PL483OA/A27AC3 
2V2665f 1 

1V13625/VFL3 
IV716BA/VBLN 
2V13628/VFLN 
2PL4830A/A27AAI 
WMB65/T2

WPA 
WPA 
WPA 
WPA 
WPA 

WPA 
WPA 
WPA 
WPA 
WPA 

WPA 
WPA 
WPA 
WPA 
WPA 

WPA 
WPA 
WPA 
WPA 
WPA

wPO 
WPA 
MeB 

WPA 
WPB 

MeB 
WPA 
MeS 

WPA 
We5

*Neo%: RWC MARK NO. WPA. Shnge conductor, No. 14 AWG Clas B stranded copper conductor, 
46 rM (nomina), slomn rubber IrsuAtion (KS-M0), Asbestos locket~ Mfg: Rockbestoe.  
Durin LOCA Wtetn, the cable sha be energized to the eqi~ent of 52 VAC (phas to 
Phane) "n loaded to 15 amps.  

wvw ~ 
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1.0 SCOPE (Continuied) 

1.3 (Continued) 

**tNoWeANA MARK NO. WPA. Single conductor. No. 14 AWG Class B Wended coppe conductor.  
46 mlA (norniinel) siicone rubbe InsAjation (CC-2193 Nuckleu). Asbestos )ac"et Mfg: 

4~5 (1,II~UK. Wring LOCA testing, the cable shlld be energized to doe equlalr 
ofWS VAC pWuseto phase) and loaded to 15 amps.  

ANA MARK NO. WPS: Sameo as WPA accept No. 12 AWG and loaded to 21 srnpe during the 
LOCA tswL 

1.4 ufeona 

As specilled by TVA, the quelhication programn shd be performed In the following sequence: 

0 Handling Procedure and Specimen kdentifcation 

0 Specirme Preperation 

0 Baseline Functional Ted 

0 Normal Radiation Eper 

o Functional Test 

0 ThermalAging 

a Functional Tea 

0 Accid~ert Radiation Exposure 

0 Funcftio Tea 

0 AcWWer Simulation (LOCA) 

o Functional Test 

o Voltage W~thtand Tea (For Margin Asssmenwt) 

0 Post-Teat Inspection

WYWWMU 
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2.0 

LI1

QUALIFICATION REQUIREMENTS

L.1.1 Jmau 

henrum., and desig bubi evers (OBE) condiltions specifie do not inc nudemrghn Thereflre, to 
account for nom.. varislon in comwecWa production of equipment and varIatlons In service 
cwidfons, margin as per Paragraph 6.3.1.5 df IEEE 323-1074 shWl be addled as noWe.  

a Temperature +15 feg F on accidlert trasiet 

0 Pressur +1O%dfgaug 

o Tkme +10% dfpost-OBE Operation 

0 Voltag +10% o nmial operaftwing olg 

o Raudwaio + 10%an accidet dms 

L.1.2 In~ otimn ewmCn 

The kolowing service condif ion are specified by TVA for the subjc equipment 

Norms -akk 
Temp.ef) 120 (00% of *me) 130 (1% df *me) 327 
RH (%) so 100 100 
Prees (pela) 14.7 14.7 27.0 
ChemY Spray N/A N/A 2000 ppm boron pH 6.35 
*Note A 600C conductor opertin temperatur (500C ambient plus 100C heat ris) ShaW 
beusetoe to MOMhan aftgprogram aspeciflld by TVA.  

The following radlation requfeents are specilledl by TVA.

I& (o SN 
RWC (for SON) 
AN4A (for SON)

AockM Owes 
IIIYser .YOw Tno (radt) 
Tinlu a) U tras wl a 10% I imn ina~mka 

3.017 41,097 7.15117 
3-0117 1017 1.7086 
7.516 2.0117 7.1517

DOWIgn Basi Even (061) =WOndO*s as specilledl by TVA. are presented as follows: 

The accident condiiAM are dcumwyented in ParagraphZ 1 .2. The LOCA/NELI combhined acciden 
proil for SON and W5N is show In Plgur 1. This profil dme not inuclde margin.  

WYL IMU



to0 QUAIJFICATIO REQUIREMENTS (Contnue)I 

2.1.4 Ud ~~f OI

0 Voltag 120 VAC (60Hz) a&W 125 VOC for control circuts 
480 VAC (60Hz), 3 phase, for power circut

2.2 mllmeWFnto 

The suboec cables are installed! in various Class 1E electrical circuits at SON and WBN. Thwereore, 
tde elay classification ofd ths eqopent Is Clas I E. The subject equipent provide essential 
sevices In support of emergency reactor shsadown, containmet Isolation, reactor core ocalng 
and containment arid reactor head rmo4al or is thewise essential In providn support to prevent 
significant release of radioactlive matrie to the envlronmenL 

2.3 ceimmCias 

The acceptance crtitea as speciid by TVA, Is for the cables to maintain the followin voltage whie 
electrclcdY loade during doe LOCA simulation. Blowing clm irci mue does not constitute fmAkin of 
the speýcmimena since the fus esu designed to protect mmeauring equipment.

Voag (VAC) 
(+ J .0 AQ*

Teoo 
CWr"t -f"

RWC/Muk No, WPA 
ANA/Maric No6 WPA 
ANA/Mark N06 WPS

*NMi: A single phas 305 VAC Wihas to goroud) is equ&alen to a 3phase 528 VAC (Ohae to 

For the prpoem of ftl tes progrm, only ftheN lc ne ubeW nulto (ea""in the &iSte 
Iinphes on both end) le coneldered to be the test specimenandl seW e aM s yfetyrae funtion.  
The *vrt s inch es an both enads efth specimen me handled bent, and spice for tesin and are 
not to beconaldsrW Pon d the lastspcmenem

WYU UM 
st Urnmgw
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Page No. 6 

&0 3 Q UAUPIICATION PROGRAM 

&II ~f Pa n -pe-imn 
Cailonr Sinc fth specimens have asbestosae tg O m ateriWel the safety procedure 

prsi e in Appendbe III dull be fooWe hin handlin the specivmes 

AnIe osWi be pealomed upon receip of the teat specimen at Wy4e This Insp-ction sli 
wonsr tha the specirmen hav no obvious physical damaege. The specimens sld belbeedto 
facitate iodeniicaion, proide by TVA. of the specimen duing" all phaes of the qluallication 

pro~an The resit of the Iinspection (manufacturer, type, etc) sOW be recorded.  

I ~ ~~The teat specimn sli be mfounted in six open cable trays as seiedbelow, where adequate 
-otet between fth specimnws and fth roud plan are providled.  

RWvC4A40 A 
RWC4.8.40 I RWC--C,40 
RWC4-O-.40 U RWC-.E.40 

RW4-A-.15 
RWC4.6.15 
RWC4".O15 I RWC41-E5 

RWC-WAO40 

I RWC-W-.E40 
RWC-W-.A.0 

RWC.W4l.15 I ~RWC.W.C.15 

RWC.W.E. I 

ANA4.6.40 
ANA-3440 I ~A1A4.O.4o 
ANA4LE40

WVIE 
HWASW"euU FgI
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3.0 OallAUCATMO PROGRM (Continued)I 

3.2 JgW rm im(Contnued" 

ANA44C15 

If kW lneceeeuy to bend the specimen during mounting In the traMs the specimnsw shall not be 
bert to a radius Mas the "ot time the specimenm diamneter. An approxmately I1/ specimen 
spacing willbe prorrided so tha th specimen wil not heatthe othes when pa wed. Provisionm 
shall be proded f ouruingm both ends of each spcmen approdately four Inches above the 
bolom of te cble tra. This is tobfcillatetestigduring wet insulation reeletmnce -mesrm ens 
Tebel tie wrapmshall be used to secue the specimensi to the cable trays. No additional specime 

ppa mnsbrequked escepforpmpeuln thMe ends of the specimens to a p-ape length for 
electicl wiring during functonal teoo and LOCA tesftig Cable Jake shall be stripped 

approirmaewly *ive iche.I 

Upon co ple'on, of the specimnen preperation, phkatouphe of the specimenrm on the cable trays 
shallbe tal 

3.3 K~tEM"I

W..

AN tMest spcker shl umder 
obsewtorw shall be recoraded 

The speimens" Iourtad in the 
spec imen sh" be suspenhde 
be meuurebyaplq ng0 oI50 -e w -ocu 4 gWound 
voltagelltu be redXWuced ith 
for Infoe"o org.  

U4 Noml Inim i 
3.41 0M lft "M.T 

TestNg 0poasord by fth 
Laboratories OLbrer Code 017 
pol41uers to degraOde to a wooet 
Im"

vW vIsua npectiorw at each step In the tes program AN visual 
Any dwamae shal behotographied And reporWted VA 

cable traysse be immrse in tap *er. Both leads of each 
IS (g fth VOte. Whie goE immrsed, the inguiaton resitance shall 

*inetiatlo resistnc Ig meauraled. AN reetis shall be recorded3 

NNWr RegiAto Commisson (NRC) and reportd by Sandi 
140) has Shown radlelo Prior to therma aGovg cause sM" 
a" Owt he when irradiated blmqowing hral agng The repor 

WVIA L 
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&.0 OUAUFICATION PROGRAM (Continued) 

-fti mechanistic postlae is that raiaio cleaved bonds. in the form od radicas react with 
oxygen to Onv degradation proucts Includingi peroodes. The peroxides are chemcal Ut ~ ~ ~ ~~~wak ainfs which wre suseptible to themal cleavage This therma per~odoceavagp~egve 
more rdicals which, hin the esence dox ~ygen Wead to more degradation and more 
pe1rmriddeeL Thermal aftn prior to kradletion does not substantially dlsWp the poI~lyers I ~ ~~~~~orignl mdolecar structure amr the nomal elevated W~temeatr rang6 whic, hIn turn, 
results in a Wessr degre of degradation than may be expected in actual plaM appcatons.  
Thus. the ampollhiston of the degradation process caused by thermal perudde clevage 3 ~ ~~~must be accounted for by perfoming radiationaeposue priorto thermal aglng 

Su met testing sponeore by Sandia Laboraitor as reported in SAND480-214OC (Ubra 
Code 0474-.1A). establishes performng thermal agon after kmrdlawo as the ady method in which 
to acoltfor the tong synegismdue toamditon foundhi som -polyes 

Masjoint efetofgummardainadeeae epeaues lofudt cu when 
the tWe ewiroment were applied In sequential %fashon but only when the expermets 
were pelrfored In that o.der. radiaio at romn temperature followed by elevated 

COthrNRCsponsore tesftigby Sadis~a L ratoris UbraayCode 0474.IA) indicatesta h I me~ffchanical damage resultn from a given total dose is dependent on dose, Oate for some p"oler.  
-- Testin wae performed at 1.0E3 and I .0E6 reds/hour. For the polymer tested, more degradation

occred, at the lower doese rate. Howeve, no known synergistic effects and dose rae eilects exdst 
for the materials under consideratimn 

Therefore the apliato d the radiation dose prior to themal agin is-conlienvative a-d accounts 3 ~ ~~for any synrwgistc effýcts which may be aPpL"'Able, to the matrial of fth teat spOmemes 

3.42 ikemom D 

3 ~ ~~~The teat specmens (unowered) shell be Irrdiate to nmx,. radiation dosesasdescribed below.  

*Year 40.Year 

RwC4..A40, N/A 8.0117 
RWC44.40.  
RWC4.C.40.  I- RWC-6.O.40.  
RWC41440 

3RWC41A%1, 3.097 N/A 
RWC4.5.15.  

RWC4.O.15.
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&.0 CIUALIICATIO PROGRAM (Continued) 

U..2 k1bMM (onUnMd 

RWC-W-A.40, N/A 8.0E7I 
RWC.W-B.40, 
RWC.W-C.40.  
RWC-WO0.40.  

RWCW.A.15. 3-0E7 N/A 

RWC-W-C.15, 

RWC*O-IS, 

AWASA 40, N/A 2.0E7 
ANA4.B.40.  

ANA4.C.40.  

ANA4.A15, 7.5156 N/AI 
ANA44.iS 

ANA-8.E.15 

The -0d-lo exposure sMi be measured as ie quLvalt garmma using a Cobolt-0O source at a 
dame rate not to exceed 1.0156 rads per hour. The doese rate sha be nmeasre at the geometric 
ceraedire of the specimvens The specimens MOa be rofated as necessary during fth radiation 
exposure, to ensure a unliorm dose dluwbs~lon.  

Dosimestry utalie diwing the radiation veposure shall be traceable to the NationalBureau of 

Photographs, of the specimens sha be Waken upon completion ot the normal radiation eposure and 
the functional tea of Paragraph 3.3 sha be repeaed.3 

The specimen (unpowered) WWa be subMced to thr alfain as follows. Thermal aging 
calculations presented In Appendix I are bWed on the 60C onucto opera~tiWngemeature 
(Ormblent plu hea ris) and the wWactvon senr;'a ol 1.63 oV (for the Anaconda specimensm) and 
1.73 9V (for the Rockbeetos specimens) as spci=e by TVA.3 

WYiI AOTU
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3.0 OUALIFICATMO PROGRAM (Continued) 

&.6 TImn kUlA (Conthnued

RWC4.A 15., 
RWC-S-0.15, 
RWC-S.C.15, 
RWC4aO.15, 
RWC4.-E15, 
RWC.-W. 15, 
RWC-wa.6I.  
RWC-W-C. 15, 
RWC-W.O.15.  
RWC-W-E.15 

ANA4.A.15.  
ANA44.615, 
ANA4-".15.  
ANA-O. 15S, 
ANA-&E.1S 

RWC4.A40.  
RWC4.8.40.  
RWC4.CAO. 
RWC-S-O.40, 
RWVC44E4o.  
RWC-.W..40, 
RwC-W-.4o.4 
RwC.w.C 40, 
RWC-W-0.40, 
RWC.W-E.40 

ANIA6.Ao, 
ANA-S.B.4o, 
ANA-64C40, 
ANA41.0.40.  
ANA4.140

15 Year 

15 years 

40 years 

40 years

Aging Temperuturefflme 
(+L .0 do C/+L .0 bw 

105 0C for 101 hours 

I OSOC fo 101 hours. then 
I I20C for 21 hours 

I I 0C for 102 hour 

11 20C for 102 hours. then 
1200C for 23 hours

W3.7tine L Ted 

PhtograSPhs Of the apecimns, wh eW aIN n the aging ch ~ambr, 0ha be taken upon completon od 
the, them'W aging Progra And the funct~one teat of Paragraph 3.3 sheD be repeated.

WY~l ý l 
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&.0 GUALIPICATIOW PROGRAM (Continuied)I 

The teeap spci ime (wnpowersd) aasW be Irradiated to accidiet radiation dose as described below.  

Accident Dose.  
T10 (tdo) 

Sosdm N&with a 10% ýn uumhI ehda 

RWC4-A40, 7.15V7 
RWC4.6.40, 
RWC-S-C.4O, 
RWC-S-O.40.  
RWC4-E.40.I 
RWC4-S405, 
RWC44C.16.  

ANA4-A40, 
At4A-4S40.I 
ANA-S.C.40.  
ANA-30.404.  
ANA-SE.A15 

ANA44. 16, 
ANA4C. 15.  

ANA4O. 15.  
RWC-W.A.40, 1.76D8 
RW,.W440.  
RWC-W.C.40.  
RWC-W-O.40.  
RWC-W-Eo.40 

RWC-W.C. 15.  

AWC-W-.E.15, 

fte ralel- on mipsr ali be measured as air equMWat gomria using a Cobok40 sourc at aI 
don rWe rot to exceed l.OES rads par houw. The doss Wae 00i be nmeasre at the geometri 
%owwwwwle the spcmns. The specimens s"u be rotaed as necessmary durin the radiation 
exosretoo ensuea wdirm -lose ditribution.  

DoshimetrY utalie durin the radiation exposu shW be traceable to fte Natlon Bureau ol 

MWuAlGul Few*ls
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&D0 OUAUFICATMO PROGRAM (Coadnued) 

Photographs of the specimens shll be take upon completion of the accident radiation etposure 3 -an the functions! test of Paragraph 3.3 "h be repeated.  

Upon completion of the pcotaccident radiation functionl WsAt the 15-year specimns nhOW be 
stored In an arm to protect themn from potentisi damage. mhm specimens are to be saved for 3 ~possible fIAur testing 

3 3&10.1 

The LOCA/NELS comhined accident proflis. shown In Fqgur 1. The teat profile, which contains 3 nwgi#Wgk s-peced in Paragraph ZIA,. Is shown In FnIgue2 

Postaoccdenta operato isconsidered to be from the, 24-hour point at 1605F through 1.000 hoursat 
I 100F (nas urspolaetd lieetly on the log tme scale of Figur 1) and through 100 days durin which 
the temperatuire remains constant at I 1OUF. The pressur requiemn Is approximately 8.1 Palg at 

24 hour% 3.5 pug at 290.16 hour% and 2.5 pelg at 550.18 hours (the end pon of the LOCA test).  3V.0.2 hn Cbrto 
The ramp rate r*equrement of peak temperature and pressur Is within 30 seconds. Therefore, prior 
to the a cPidený t sirmuation a trial run sell be performed to simuate the first 4 hours of the teet profile 
in Figur 2. This is to determne the actual temnperatur and pressur ramps, of which the chamber Is 
capable Ommy loads designed to simuate the teat specimens (volume and mass) shell be placed 
In the test chamber to simlate the actual toes coidguration. A best-effort basis shall be given to 
meet One ramp rsqurmensm 

&.10.3 Ted A" M Peneed 
Now Tefis tie wmaps del be used to secur the speclimes to the cable trays. The specimens 

mounte In their respectv cad*e tray*sh alla be securely placed Inside a Wyle Accident Similation 

co 0-loheesspecimens through wfA utspliceoms iwt RaychemWSN 
heat shr*tuink00 The chamber penetrations OWa be sealed pe Wyle Labwatorlet standard 

The teat specimenes etlbe conn e hi inciml cW~~ ircuits Typical specimen poering setupIs 
shown i in ur 3.jm The IolaowIng eerIcWAl powerng as specified by TVA. sue be provided for I performb ance erilicftio of the tea specimen& D Tevsec~imes eis& be powere continuouisly 
throuchotA the accien simulatio

WTI A 
MAI*sUW VIWI
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3.0 QUALIFIATIO PROGRM (Continue)I 

&.1&4 EmiW(Continued) 

Applied Te" 

RWC/Mark No. WPA 305 is I 
ANA/Mark No. WPA 305 15 
ANA/Mark No. WPS 305 213 
Ailov~wl tolerances are as falows: 

0 Voltag +10. .0VAC3 
o curre" +10%,-M ofthespeclled value 

The following parameter shlld be monitored and recorded: 

0 Applied Voltag 
0 Clrcul* Curfret 
a Lislug Current to Ground (for Waomadort OMi 

0 Chamber~emeratureI 
0 AveraepTempratur 
o Chem. fpra RMo Rete 
o Chem. Spay 04 

Ch~me pressure s" be mesaured usin an ppopriate rang pressure traneducer. Chamber 
temperature s"i be recorded usin three thermocoNples which shlld be located In the 
wrWronmenita chamber within two inche m o the vraface of the teoo speimens The chamber 
toemperetue for control purposses #0i be the averag ot the values recorped by the three 
them..ooples. The average idus shldalso be lreopled~ 

Frmm hIt~leo o the test urd the ba 5 mlrafee the data acquisitlon system (WA) OWi prin out all3 
chm-nel at maidmum line printer vsted The data =**Mmlio system slid be programmed to 
record d dll d at onewminite k'teuds duftn the first I hours& the at tenWlnUt ItsePsl through 

mewey fou hours, wW firidy at onehur Irservele thereater for the durationt of the teat A pen chart 
r ecor der shlld be used to continously monito the chambe rotmprature.  

&.10.6 RosiJmkU9111000 

After lifercneaon at the test specimens to the IVA-upLqWd test lead the wet Insuation 
01ltac ON easufl ýrementsd f Pragraph U.32 sl be pedorme while the specimnws are knside the 

Diumber at ambONt1 temperatur.  

W"I
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Revision A 

1 3.0 OUAUFIiCATION PROGRAM (Continued) 

3.10.7 CIIMEpsr 

U ~Prior to Initiation of the accident test, the test chamber shal be stabilized at 104OF for a minimum of 
30 mlnhies using steam with the specimens enegized. The specimens shall be subjected to fth 3 ~ ~accident prolfe spciid In Figure 2 which Includes the appropriate margins.  

Beginning at the initial conditions of 104OF ard atmospheric pressure, the energized cables shall be 
subjcted to the iniia temperature and pressure transient of 30 seconds (on a best-effort oasis) to 
the minimumn peak conditions ot 342OF and 15 ps1g. The temperature and pressure shall follow the I Figure 2 profile after achieving peak conditions.  

The postDODE period is after the 24-our point through 110 days (a 10% margin Included). From the 
24-our point at 1650F, the temperature shall linearly decrease to 150OF at the 290. 18-hour point.  I The post-ODE temperature ramp requirement of 156OF at 290.18 hours to 110 012 at 1.000 hours 
(assumne a liear decrease on the log time scale) and then 1 100F from 1,000 hours through 110 days 
can be shortened by using the Arrhenlua eqainand elevating the temperature. The post-ODE I ~accelerated aging time shel be 260 hours at10Fbased on an activation energy of 1.13 eV for the 
ANA specknens and a 10 dog C heat rise (18 dog F) as specified In Wy4e Laboratories Test Report 
No. 17d05-1, Page No. V-17. The post-DOBE accelerated aging calculations are presented in 3 Appendix i.  
The chemical spray shall be Initiated at the saturated condition point (2jO0F/15 psig) and shall 
conitinue for a duration at124 hours. The spay rate shall be 0.30 gpm/ft4. OAS shall be used to *1 record flow rate. pH shall be verilled and recorded each hour. A 
The chemical spay requirement for SON and WON Is as fiollows.  

0 Boron: 2,000 ppm 0 pH: &.35at259C 
0 Concentration. 0. 1847 molar H.111 3 I 0.03 molar NO 
Accident simulation tolerances are: 

I0 + 9. -0 deg. F on temperature (after steady state conditions have been achieved) 
0o S.5 -0 psi on pressure (after estead state conditions hve" been achieved) 
ao 2 .0-Ohoursan total test time 
a + 20%, -0%oan lowraoe 

3.11 otogrphso h pekes be taen upo cmpeio ohe accident simulation. The:wi 

*conditions wietescmn ar nie thcame 

Upon removal of the specimens from tecabr h iuliseto tPrgah331selb

Wfl M1 m 
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3.0 OUAUFICAIMO PROGRAM (Contined) 

3.12 YmwwmZd Ted fDfA Wa3KUM2 

Ithe speAcimev sld be subjected toftheVoltage Withstand! Test (Wet Hi-Pats) for knfomatsz Only 
as desc fobe blow.i' 

1. The specIme" shld be rmnwed from fth cable Vtruy stmrdaend, and woun around 
menri* whos cuter dWemetr (00) wre approdMastely equal to 40 tme fth actual 

2. Tim specimen sli be hnmere in UPtapWte. Both leads of each specme sli beI 
umpenw ddoi of fth "Gter.  

3. fhtl stE imesed the specimes slOd be subjected to Voltage Wllistand/WIP ats im 
MVOCIce the ratd voltage plus 1000 vlts) for fivre nPMirages specified by TVA Lesiage 

3.13 ~ curert betwsee each specime a- sxground shlldbemeasuredW cat'd re oreevey miNte 

Upon completion df tesftig the cables shiaM be visuialy inpspete, photographed, and cable 
coa bndiinss be recorded.I 

3.14 

The cables sli be eamined for possible damag following d tests. AN inporwta tes edoect sliW 
belogged.  

If any noticeable physical damage occurs. TVA sli be notfid and powtographs sli be takn.  

&.15 Aome 

Any test aornel slW be rported to WVA within 24 hour after discoweing fth amo*d.  

The qudfletion progrm OWi be perfrmed In mamcordanice with WVle Labora&ule (Easten 
Operaions Oudity Assurace Progrmwhic c omplie with the applicable portions df ANSI N-45.2 
10 CFA 50/Appends 5, 10 CPA 21, and Miltry Speciicton MiL4TD.486U.  

AN Wo hir mermon lo be used hin the performae d this queWcatlo progrm sli be calibate in 
aocorannes with Othi mwAnu Stanars used in performigoa coaftibrte are ftacebl to the 
Naftioa Wma of Standards Intrmetation used du~rqn the qualfcatio sli be listed in the tes 

The fin test reort * didescribe the qualicton "*waftmen proedures wW reUNL The 
fepor sW ld des hiple ratori~e vWAnd jielcatlo requ~ed fOw fth queliication. The repor OWi be 
prepared hin acordancewih the reurmenfts of IME tandard 323.1074. WVA00slid eeheten 
bound copies wid one reprducible cop d the test repoet 

WYWLhMA 
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'flWRMAL A466 V'04AM 

WYLE LABORATORIES 
NUCLEAR ENGINEERRING SERVICES 

ACCELEATED AGING

RIC NAME: 15-TEAR ROCNIW0 SPECIMENS

ACTIVATION ENERGY 1 *72 
TEMPERATURE CC) TINE CHI 

60 131400

TOTAL TINE. 131400. 00 HOURS

AGING TEMPERATURE cCC 105 

ACCELERATED AGING TINE AT 105 Ce 
100.344 HOURS 

4.16 DAYS

Fage Me VU-25 
To"t no""e No. iUsE-

10/19/46

IThe 15-year Rockbestos specimens shallI be thermal ly aged at 105% for 101 hours to 
simulate a 15-year qualified life based on the activation enerqy of 1.73 *V.



MATERIAL MAKE: 15-YEAR ANACONDA SPECIMENS 
ACTIVATION ENERGY: 1.63

TEMPERATURE (C) 
60

TOTAL TINEn 131400.00

TIME (H) 
131400 

HOURS

TEST AGING TEMP (C): 
TEST AGING TINE: 

QUALIFIED LIFEa 
87345.00 HOURS 

9.9 YEARS

WIFLE LABORATORIES 
NUCLEA ENGINEERING SERVICES 

ACCELERATED AGING

GENERIC NAME: 15-YEAR ANACONDA SPECIMENS

ACTIVATION ENERGY 1.63 
TEMPERATURE (C) TINE CHI 

60 44676

TOTAL TIME.

AGING TEMPERATURE (C) 112 1

44676.00 HOURS
ACCELERATED AGING 

20. "77 
0."8

TIME AT 112 Ce 
HOURS 
DAYS
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I*TRMAL A*INe PRO~A 
.-ILE LABORATORIES 

NUCLEAR ENGINEERING SERVICES 
QUALIFIED LIFE

105.00 
101

I 
I 
I 
I 
I 
I10/18/8"

The 15-year Anaconda specimens shall be thermally aqed with the 15-year Roclcbestos 
specimens at 1050C for 101 hours which is equivalent to 9.9-year quAlified life based 
on the activation energy of 1.63 *V. Therefore, vimo removal of the 15-year Rockbestos 
specimens from the chamer, the.15-yer Anaconda speimens shall be subjected to an 
additional thema) aging at 112 C for 21 hours to simulate an additional 5.1-year 
qualified life.

10/18/88
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4MMEIC MAKE: 40-YEAR ROKETSSPECIMENS

ACTIVATION ENERGY 1.73 
TEMPERATIUR (C) TIME IN] 

60 350400

TOTAL TINE. 250400.00 HOURS

AGING TEMPERATURE CC) 112 

ACCELERATED AGING TIME AT 112 Ca 
101.476 HOURS 

4.24 DAYS
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"1'IE5MAL AWIN& PROGRAM 
WYLE LABORATORIES 

NUCLEAR ENGINEERING SERVICES 
ACCELERATED AGING 10/18,."

The 40-year Rockbestos specimens shall be thermally aged at 112% for 102 hours to Isimulate a 40-year qualified life based on the activation enerqy of 1.73 eV.I
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"-IE.RMAL AGWNo PROGRAM'i 
WYLE LABORATORIES 

NUCLEAR ENGINEERING SERVICES 
QUALIFIED LIFE 

MATERIAL NAME: 40-YEAR ANACONDA SPECIMENS TES~ 
ACTIVATION ENERGY: 1.63 TES

10/18/88

r AGING TEMP (C): 112.00 
r AGING TIME: 102

TEMPERATURE (C) 
60

TOTAL TIME=

TIME (H) 
350400

350400.00 HOURS
O:IALIFIED LIFE 

219114.00 HOURS 
25.0 YEARSU

WYLE LABORATORIES 
NUCLEAR ENGINEERING SERVICES 

ACCELERATED AGING 

GENERIC NAME: 40-YEAR ANACONDA SPECIMENS

ACTIVATION ENERGY 1.63 
TEMPERATURE CC) TIME CHI 

60 131400

TOTAL TIME= 131400.00 HOURS
ACCELERATED AGING 

22.*498 
0.*93

TIME AT 120 Ca 
HOURS 
DAYS

10/18/86 I

The 40-year Anaconda specimens shall be thermally aged with the 40-year Rockbestos 
specimens at 112% for 102 hours which is equivalent to 25-year qualified life based 
on the activation energy of 1.63 eV. Therefore, upon removal of the 40-year Rockbestos 
specimens from the chamber, the 40-year Anaconda specimens shall be subjected to an 
additional thermal aging at 1206C for 23 hours to simulate an additional 15-year 
qualified life.

AGING TEMPERATURE (C) 120



U 

I
Qualification Plan No. 18057-00 

Page No. 1-6

"p* r-*I> ACCELLRAVKO ACitWGP CALC
WYLE LABORATORIES 

NUCLEAR ENGINEERING SERVICES 
LINEAR SLOPE EQUIVALENT 10/20/88 

REF TEMP & SCALE 128.00 F ACTIVATION ENERGY 1.63 *V 
NUMBER OF SLOPES 2 TEMPERATURE SCALE F 

INITIAL TENP FINAL TEMP HOURS EQUIVALENT HOURS 
168.00 128.00 709.8200 7938.90 
128.00 128.00 1640.0000 1640.00 

TOTALS: 2349.82)0 9578.90

WYLE LABORATORIES 
NUCLEAR ENGINEERING SERVICES 

ACCELERATED AGING 

GENERIC NAME: SR INSULATED CABLES (ANACONDA)

10/20/88

ACTIVATION ENERGY 1.63 
TEMPERATURE [F] TIME CH3 

128 9578.90

AGING TEMPERATURE (C) 75

TOTAL TIME= 9578.90 HOURS
ACCEERAED GINGTIN AT75 Ce 

259.394 HOURS 

1 ~ 10.80 DAYSI
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TABLE 11-REFERENCE LIST 10n/19/8 

* CODE TITLE 

027180 "A STUDY OF STRONG SYNERGISM IN POLYMER DEGRADATION," R.L.  
CLOUGH, K.T. GILLEN, AND E.A. SALAZAR, SANDIA LABORATORIES, NO.  

SAND-79-092-CK, AUGUST 8, 1979.  

047481A "RADIATION-THERMAL DEGRADATION OF PE AND PVC: MECHANISM OF SYNER
GISM AND DOSE RATE EFFECTS," R.L. CLOUJGH AND K.T. GILLEN.  
SANtDIA NATIONAL LABORATORIES, SAND a0-2149C.
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Revision A

Procedure for Handling Asbestos Material 
During Specimen Preparation

1.0 Coveralls, gloves, and footwear -hall be worn that afford full protection to the 
individual performing the material handling. The coveralls and gloves 
recommended are those that may be disposed of upon completion of the material 
handling. A full face respirator which utilizes filter cartridges shall be used by 
the individual performing the material handling. All clothing and other safety 
equipment shall be approved by the responsible Test Engineer prior to initiation of 
specimen preparation. The area around where the specimens are to be unpacked 
and prepared for testing shall be barricaded and signs placed around the ajea that 
state: Danger; Asbestos; Cancer and Lung Disease Hazard; Authorized Personnel 
Only; Respirators and Protective Clothing are Required in This Area.

2.0 The specimen enclosure shall be opened by carefully removing the outer wrapping, 
warning indications, and enclosure cover. Prior to removal of the test specimens, 
the enclosure shall be vacuumed clean using a machine equipped with a HEPA 
f ilter or equivalent.  

3.0 The test specimens shall be removed f rom the enclosure on an individual basis and 
after identification and tagging by the Test Engineer, the specimens shall be 
mounted to the cable trays as specified in Paragraph 3.2 of this qualification plan.  

4.0 Both ends of each test specimen shall be cut to remove the silicone insulation and 
asbestos jacket, as directed by the Test Engineer. Prior to cutting the specimen 
material, the asbestos jacket shall be sprayed with water to keep release of asbestos 
material to a minimum.  

5.0 All asbestos and silicone materials that remain as a result of preparation of the test 
specimen lead ends shall be placed in a sealable plastic container for disposal 
according to health and safety requirements. All containers containing asbestos 
materials shall be labeled and shall include the following information: Danger; 
Contains Asbestos Fibers; Avoid Creating Dust; Cancer and Lung Disease Hazard.  
The Test Engineer shall be responsible for enforcing all safety precautions and 
measures during preparation of the test specimens.  

Note: Based on test results of the asbestos monitoring and analysis documented 
in Environmental Test Report No. 108075 by Technical Mficronics 
Control, Inc., the asbestos levels described below in the work area were 
well below the threshold limit value of 0.2 f ibers/cc. Therefore, it is 
concluded that personnel protection from asbestos fibers is not required 
in handling the test specimens after the initial Specimen Identification 
and Preparation of Paragraphs 3.1 and 3.2, respectively.

Specimen Handling Related 
to Asbestos Exuasure

Before 
During 
Af ter

Fibers of Asbestos 
(f iberslcc' 

0.027 
0.055 
0.014

WYLI LAMOaAT01101 
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