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ENFORCEMENT CONFERENCE AGENDA 
DUKE POWER COMPANY 

OCONEE NUCLEAR STATION 
9:30 A.M., JULY 1, 1988 

NRC/REGION II HEADQUARTERS BUILDING 
ATLANTA, GEORGIA 

ENVIRONMENTAL QUALIFICATION OF EQUIPMENT 

OPENING REMARKS Hal Tucker 

STATION EO PROGRAM Mike Tuckman 

DESCRIPTION and ANALYSIS Jim Thomas 
of INSPECTION FINDINGS Bob Smith 

Inadequate Maintenance Procedures 

Operability Evaluation of Problem Investigation 
Report (PIR) (Unresolved Item) 

Reactor Building Level Transmitter's Oil Level 
Not at Top of Instrument Termination Junction Box 

Installed Cable Similarity to Tested Vendor Specimens 

High Range Radiation Monitors 

OVERALL ASSESSMENT OF OCONEE Jim Thomas 
INSPECTION RESULTS



88-03-01 : Inadequate Maintenance Procedures 

* Duke concurs with the inspection report 
that the overall EQ maintenance program 
is acceptable and that the program is 
changing and improving.  

* The inspection noted areas of concern 
requiring further clarification/ 
enhancement of maintenance procedures.  

* None of the identified inadequacies 
resulted in unqualifiable equipment.  

*Al procedures concerning the inspection 
findings have been supplemented to 
provide the required clarifications.



88-03-01:, 

It is Duke Power Company's 
position that this violation 
falls under Paragraph Ill of 
the enclosure to Generic 
letter 88-07(i.e., not 

sufficiently significant to be 
considered for escalation, 
and should be considered a 
severity level IV or V).  

7.* 7..7



88-03-02: Operability Evaluation Concerning 
Problem Investigation Report 

(PIR) 87-0231 
(Unresolved Item) 

* This item relates to an installation 
deviation discovered by Duke, evaluated 
as operable and documented under PIR 
87-0231.  

* During a review of PIR 87-0231 the 
inspector noted that the Operability 
Evaluation did not consider terminal block 
leakage currents caused by surface 
moisture film.  

*'It should be noted the original evaluation 
did include an analysis considering 
condensation and its effects.  

* Additional information was provided 
following the inspection demonstrating 
that leakage currents caused by surface 
moisture films are not a failure 
mechanism for the Oconee application.  

* The installation was qualified and the file 
will be updated to clarify that leakage 
currents are insignificant.



Table 5-2 

Typical Leakage Current Data From. Salomon 
for one Manufacturer I, Model A Terminal Block 

Powered- at 45 Vdd in an Clean Steam Environment 

Measurement Time Temperature, Leakage Current 
No. Wn(0 (mA) 

0 22 0 
2 1 70 0 

3 2 75 .0.1 Z 0 3 

3 77 0.4 r 10-3 
5 775 a X_ 10-3

6 8 80 3.7 X 10
7 10 81 5.6 x 104 
8 15 83 8.0 z 10-3 

22 85 11.0 X-10
10 25 86 12.4 r 10-3 

11. 30 86 15.0 Z 107 
12 55 86 21.4 10-3 
13 60 86 29.0 10* 

Salomon's data, not all of which are presented herein, show several 
things. First, the data show a great deal of variability ln the magnitude
of the-leakage currents. Variations between 10-7 A to 10-3 A were 
noted, with the latter value being rare. Although,-the example In 

Figure- 5-10 does not clearly show the effect, when containment spray was 
presen the currents were frequently enhanced and- often reached the 
milliampere region. One was as high as 6 mA. The greatest variety of 
tests.were run on the Manufacturer 1, Model A terminal block. Table 5-3 
tabulates the leakage currents observed at the end of the test for these 
blocks. The environment temperature for these observations was between 
80*C (1760F) and 90*C (1940F).  

Except for- ther block dipped In saturated NaC1 solution and dried, 
the finaIsleakage currente- are the highest values; observed during the
test. Farosiallac block conditions, these endpoint leakage:current 
values compare reasonably well with. data reported for the Phase I 
quiescen-tests by Salomon- The "as-received" condition in the Phase I 
test had values varying from 0.024 mA at 100 Vac to 0.095 mA. at 400 Vac.  
while the Phase II value was 0.029 mA. at 45 Vd. During the Phase I
tests, the terminal block which had been dipped in saturated NaC1 
solution and dried experienced leakage currents of 9 mA at 10 Vac to 
200 mA.d and breakdown at 400 Vac. for this same block. condition, a 
maximum of only 0.33 mA. was observed in the Phase Ir test This 
difference may possibly be attributed to the polarization of the 
electrolytic solution-[611 that occurs in. conductive .solutions when a 
de potential is applied..  

-53-
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88-03-03 : (Also used as example in 
Violation 88-03-01) 

Reactor Building Level 
Transmitter Oil Level Not to Top 
of Junction Box 

* During the walkdown the inspector noted 
that the oil level in the Reactor Building 
level transmitter junction box was not to 
the t bp and rit [i the "as-tested" 
configuration.  

* The oil level had been lowered during a 
maintenance activity after initial 
installation and was not fully refilled.  

* The junction box is gasketed and the cable 
entrance is sealed.  

* Duke demonstrated during the inspection 
the condition was qualifiable for this 
application.  

* Duke evaluation was found acceptable.  

* Procedure revised to require verification 
of proper oil level each refueling outage.  

07-7 7 7



88-0-03 : 

It is Duke Power Company's 
position that this violation 
falls under Paragraph I of 
the enclosure to Generic 
letter 88-07(.e., not 
sufficiently significant to be 
considered for escalation, 
and should be considered a 
severity level IV or V).  

07 7
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88-03-04: Similarity Analysis for Installed 
Cable to Tested Vendor Specimens 

* Section 13.c(9) of the inspection report 
states "None of the cable-files reviewed 
included similarity analysis addressing 
installed equipment and tested vendor 
specimens. Additionally, most of the files 
did not specifically identify or describe 
plant installed equipment".  

* As noted in the inspection report, Duke 
does take exception to the violation as 
stated.  

* The installed cable insulation and jacket 
materials are specifically identified on 
the title page of all cable equipment 
qualification documentation 
packages(EQDP).  

* All cable EQDP's identify the installed 
cable configurations via the Duke Power 
cable mark number.  

* This number delineated the cable 
configuration by identifying the number of 
conductors or pairs, conductor AWG size, 
voltage rating, and other construction 

* information.



88-03-04 

Through the cable mark number, along 
with purchase requisitions provided 
during the inspection, the cable 
thickness(voltage rating) can be 
determined.  

* Although the purchase requisitions are 
not part of the EQDP, the cable mark 
numbers are referenced in the EQDP and 
on the appropriate purchase requisition.  

X4 

* Vendors certify that cable procured on an 
applicable purchase order is 
environmentally qualified per the 
applicable test report. This certification 
also confirms the installed cable is 
identical to the tested cable.  

* The vendor certification is included in the 
EQDP for each cable type.  

* It should also be noted, as stated in the 
inspection report, traceability and 
qualification was demonstrated during the 
inspection.



88-03-04 

* Itis Duke Power Company's 
position that the cable EQDP's 
were_ adequate.  

* Duke considers the EQDP's to 
be auditable.  

* Clarifications have been added 
to the EQDP's to simplify 
auditability.  

.:.ST7e -.... ,-..-,......



88-03-05: Inadequate Documentation of 

Installed Configuration for the 

Victoreen High Range Radiation 
Monitors 

Victoreen Configuration 

- Detector with integral male connector 

- Pigtail with female connector (pigtail 
coax soldered to back of female and 
potted, covered by braided hose with 
swagelok) 

- Junction box 

- Field cable with penetration connector 

* Duke experienced operational problems 
with Victoreen connectors and junction 
box 

0



88-03-05: 

* Duke made decision(August 8, 1983) to 
replace all connectors and junction box 

with Duke qualified cable, Duke qualified 

splices, and Duke qualified potting 

* Victoreen reviewed and provided on site 
assistance during initial 
installation(August 9, 1983) 

* Qualification reports on file during 
audit for all segments of Duke 
modification 

* Victoreen EQ report had not been 
addended to reference Duke reports 

* Duke drawings reflected the installed 
Duke design 

* Duke configuration is fully qualified 

* Victoreen EQ files have been 
supplemented for clarification 

0



88-03-05 

It is Duke Power Company's 
position that this item is a 
docurentation/auditability 
violation and falls under 
Paragraph Ill of the 
enclosure to Generic Letter 
88-07(i.e.., not sufficiently 
significant to be considered 
for escalation, and should be 
considered a severity level 
IV or V).
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DUKE INSTALLED CONFIGURATION 
QUALIFICATION REFERENCES 

DETECTOR 
VICTOREEN QUALIFICATION 

REPORT 950.301 

PENETRATION 
VIKING TEST REPORT 

- QTP-1 20 

SPLICE AND POTTING 
VICTOREEN QUALIFICATION 

REPORT 950.301, DUKE 
QTF REPORT TR-069 AND 

OM-316-0089 

CABLE OM-316-0089 
FRC TEST REPORT F-5120-2 
(SIGNAL AND HIGH VOLTAGE) SEALED PENETRATION 

CONNECTION 
DUKE QTF REPORT TR-069 

----------------------------------------- .
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OCONEE INSPECTION OVERVIEW 

88-03-01 : Inadequate Maintenance Procedures 

Overall Program Adequate 
Clarifications/Enhancements of 
Procedures Incorporated 

88-03-02: Operability Evaluation of PIR 

o Duke Identified Discrepancy 
a Operability Considered Acceptable by 

Duke 
o Supplemental Information 

Demonstrates Inspection Concerns 
(leakage currents) Insignificant for 
Oconee Application 

88-03-03: Reactor Building Level 
Transmitters Oil Level 

o Qualification Demonstrated During 
Inspection 

o Maintenance Procedure Clarified 

*



OVERVIEW (CONTINUED)l 

88-03-04 : Cable Similarity 

a Duke Position that Files are Complete 
a Clarifications Provided During 

Inspection Confirmed Qualificaion and 
Auditability 

88-03-05: High Range Radiation Monitors 

0 Installed Configuration Qualified 
* oFile Supplemented to Clarify Vendor 

Scope of Qualification



DUKE ASSESSMENT OF INSPECTION 
FIDIGS 

* Duke concurs with the inspection report 

that Duke has implemented a program to 

meet the requirements of 10CFR50.49 

for the Oconee Nuclear Station.  

* Duke concurs with the inspection report 
that Oconee Nuclear Station has an 
acceptable EO maintenance program.  

* The maintenance discrepancies 
identified in the inspection have been 
reviewed and procedures enhancements 
incorporated.  

* Based on the extent and depth of the 
inspection, the Duke assessment is that 
there are no programmatic problems 
with the EO program.  

* Limited Number of Findings 

* Lack of Safety Significance of 
violations identified during the 
inspection (no equipment 
modifications required)



ASSESSMENT(CONTINUED) 

* Duke does not consider any of the 
deficiencies discovered during the 
inspection sufficiently significant to be 
considered for escalated enforcement, 
individuallv or collectively.  

* No Programmatic Problems 

* Limited Findings Affecting Limited 
Systems 

* No Equipment Modifications Required 
(All equipment qualified or qualifiable) 

.0.
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88-07-02: RCS Wide Range RTDs not 
Installed in accordance with 
Tested Configuration.  

Licensee identified violation, reported 
by LER, and corrected prior to 
inspection.  

* During an inspection of Raychem 
splices by Design Engineering, the 
NEMA 4 junction box for the RTD/cable 
splice was questioned in regard to 
meeting the vendor requirement for a 
"sealed" box.  

* The condition was evaluated by Design 
Engineering to be operable, but a 
modification was made to pot the entire 
junction box to minimize moisture 
induced leakage current effects on 
instrument accuracy.  

* In the process of finalizing the 
modification, an installation error was 
detected.  

....................... *



2 

An unqualified condition had resulted 
from misinterpretation of notes on 
drawings during initial installation.  

* Duke standard practice is to add flex 
conduit for additional mechanical 
protection if vendor supplied cable is 
not armored.  

* RTDs are provided with braid, not 
armor.  

* Craft had inadvertently removed 
underlying bellows in attempt to 
replace braid with flex conduit.  

* As noted in the inspection report, the 

fix is fully qualified and no finding was 
identified for the EQ package.  

* It is Duke Power Company's position 
that the original installation was 
unqualified.  

* The condition was identified, reported, 
and corrected by Duke prior to the.  
inspection.  

' r. ..7=-. . . . .. 7.



3 

* Duke does not consider this item to 
meet the criteria (Generic Letter 88
07, Section II) for "clearly knew or 
clearly should have known".  

* In that regard, this specific equipment 
was evaluated during the March 6-8, 
1984 NRC EQ audit of Catawba (prior to 
receipt of Unit 1 fuel load license).  

* The installation deficiency was 
very difficult to detect, even by 
experienced walkdown personnel! 

* As documented in the Catawba SER, 
this equipment was specifically 
inspected to verify the installation 
was consistent with the 
qualification documentation.  

* The installation deficiency was not 
detected, even though it was a 
specific objective of the walkdown.  

-.7i7



Duke RdF RTD Installed Configuration 

Duke Installed Termination Box(NEMA 4) 
With Qualified Raychem Splices 

Duke Installed Flex 

Armored 
3 ft. to 15 ft. Field-Run 

Cable 

RdF RTD 

RC Piping
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N. INORDER TM NTAIN .THE SEfSMIC QUALIFICA? I OPTNIrIT 
THE A/E IS RtSPONSISLE FOR PROVIDING SEISMIC SupPC ( RESONANCE BELOW 35 HZ) FOR THE RTS CABLIP.

O AX. RELATIVE aISPLACEMENr (SEIsmIC) or f SUPPOR ANi, RTC REAR HOUSING IS I IN. (25 M14) AND SMALL NOr RESrY Iit A DIRECr LINEAR PULL ALONG THE AXIS OF THE RTD.  

2~~~ THI INTUETISENS ITLVE-ORESISTANCE CHANGES INTH 
*-.2 THIS :: SR NEt- _ET THESGA' 

C IRCilT. e. SHORTS,- SHUNTI1NG RES I STANCES. TERMINAL GRAC AL TION. INTERMEDIATELTERMINAL*POINTS reFIELD WIRING aEThEE Af ND INSTRUMENT RACKS TO,.BE KEPT TO ASSOLUTE-IMINIMU*. TO AV ONTAMINATION-BY' CONDENSATION Off-ORIPPAGE. CABLES SHOULD EHTER 

3. THE A/E IS RESPONSIBLE FOR PROVIOIN% WIRING AND ELECTRICAL CONNECTIONS WHICH MEET THE REQUIREMENTS OF IEEE 383 FOR THESPECIFIC PLANT CONTAINMENT ENVIRONMENT.  

4. FIELD WIRING TO BE SHIELDED TWISTED QUAD TM INSTRUMENT RACXS WITH SH I ELD CARRIED AS 5TH 0I RE (UNGROUNOEC). AT ALL TERM INAL POINTS.  

5.* AT INSTALLATION, RECORD LOCATION TAG NO. MFVi P/M 5/N CONTINUITY, AND INSULATION RESISTANCE. CONTINUtiT' AMD INULATIOM SHALL 5E CHECKEFD WITH AM OHM METER CNLY (3-O VOLT5 MAX.).  

G. ADAPTOR MUST BE INSTALLEM AND STAKED BEFORE RTD IS PUT IN PLACE IF RE' STAKING IS REQUIRED FOR ANY REASON. RTD MUST BE REMOVEy.  FIRST.  

7. CONVERSIO TO S.1. UNITS ARE IN ACCORDANCE WITH ASTM E380 INCLUDING RULES FOR ROUNDING. NOTES CONTD.  

. RTU DWG NO.-2ZOS-SPIM NO QALRTO 
LAN : ATAWUA NCCCtEAR STATZON 

STATUSt CuITIIK t .C:ADZ o 

CERTIFICATION LTS CNTRCI 
*NO- CATAWIA-2862 

'?ZAUTRO~g y 

* A *o TOocoo.  

COMPONENT INFORMATION: G ADAPTORS FROM VARIOUS RTD MANUFACTURERS ARE MECHANICALLY INTER CHANGEABLE IN THE WELL. RTD'S MAY (OR MAY NOT) OE INTERCHANGEABLE IN THE ADAPTORS FROM OTHER MANUFACTURERS, OR OTHER OESHwit F 099THE SAME MANUFACTURER. (TO CHECK. VERIFY SAME THREAD SIZE Gm AAPTOR AND FINGER NUT OF RTO.) 
8OSS AND "ELL SUPPLIEC-AS COMPONENT PARTS OF REACTOR COOLANT * PIPING SYSTEM. REF. .VftWG. 271C315 AN0 206C470.  
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NOTES 1. FOR WINING OF DEVICES ON MULTI PAIR CABLES (2, 4 0R ISPIl66.3) FIELD IS TO ADD (SIZf AND INSTALL) 
PULL BOX AS lEQUIRED.  

2. FOR TERMINATION Of THE *ULTI-PAIR CABLES (LISTED IN NOTE 1) TO THE CORRECT.EVICE. THE COLOR 
CODE FOR A DEVICE IS SHOWN TO THE RIGHT OF THE DEVICE IN COLUIN MARKED COLOR CODE. WITH THE 
COLOR I ALWAYS BEING (+) POSITIVE AND CONNECTED TO THE (+) POSITIVE TERMINAL ON THE DEVICE 
AND COrp8 CODE I ALWAYS BEING -) NLGATIVE AND COWECTEO TO THi (-) NEGATIVE 1 AI A OF TH1E 
OgyICj ;fNi.S OTHERWISE POTD.  

EIAPPL9: CABLE 1ND044 IS A 2SPIl8G.3 CABLE ROUTED TO DEVICES INOPTSOSS (181 11) Am 18OPTS09S 

(25 & 21) FROM ITI0I0048, TO SE TERgNIATED AS FOLLOWS: 

-113

INDPT5080 IB 
LOC:NN-52 EL546 1W 

IND544 -- ITBOX0049 
I C{CN- 1785--0.2-01 

INOPT5090 20-----LL BOX BYFIELDAS REQQ.  
LOC NN-52 EL548 2W 

e.x.  

CABLE (INVFT5501 FUR 1ED BY VENDOR.  ,INE.) #5O 
PA.E $ M55 AND 1 II SE5 AEPAIR PER CABLE.  

ft'F IEL0PIS TO ADD=FE 

7. FIELD TO INSERT POWER -SUPPLY CALapplo4 SiproT . W t N TO MAK suE THE 
A MIN. LOAD RESISTANCE IS 500 OHuS.  

8. FIELD TO LOCATE POWER SUPPLY INSIDE OF TRANSMITTER CASE.  
9. COLORS SHOWN REPRESENT IDENTIFICATION OF WIRING AND NOT ACTUAL COLOR.  
10. CONNECT TERMINAL.SEVEtt7) CF POW SUPPLY . CASE.  

EDWER $U - ON 32U40. .  

ONT D.  
on 7.74.~



88-07-03: Incorrect Valves Supplied by 
Vendor(VX System) 

* This condition was discovered by Duke in 
1984 during the construction phase.  

* Operators supplied by the vendor were 
not in compliance with the Duke 
specification although all related vendor 
supplied paperwork indicated compliance.  
Vendor committed to provide replacement 
valves.  

* Duke evaluated the valves for upper 
containment application and concluded the 
valves to be acceptable.  

* During a January, 1986, inspection 
concerning lubrication, the completeness 
of the Duke evaluation was questioned in 
regard to lubrication. Justification for 
the lubrication adequacy was provided to 
supplement the EQ file to demonstrate 
qualification.  

* Replacement valves received from vendor 
were installed in Unit 1 in February, 
1986 (1st refueling outage). The Unit 2 
valves were replaced before initial 
criticality.  

~~~~~~~~~~~~~~7 7.~.. . .. . . . . . . . .. . . . . . . . . .~



88-07-03 

* Duke did not interpret the April 17, 1986 
NRC Report No.50-413/86-05(lubrication 
audit) to indicate that the supplemental EQ 
information for the previous installation 
was insufficient. No further action was 
taken concerning the EQ file for the 
previous installation.  

* Follow-up review of the superseded EQ 
file during February, 1988 EQ audit 
resulted in additional questions 
concerning the need for subcomponents to 
be specifically addressed in the file.  

* Supplemental information addressing the 
additional questions demonstrates the 
operators were qualified for the required 
environmental conditions.  

g- . . . ~~<W Z$'-- . -. > *. . . . . . .



88-07-03 

* It is Duke Power Company's 
position that this violation is 
strictly a documentation 
concern. This violation falls 
under Paragraph I of Generic 
letter 88-07(i.e., not 
sufficiently significant to be 
considered for escalation, and 
would be considered a severity 
level IV or V).



DUKE POWER COMPANY 
P. 0. BOX 33189 TELEPHONE: AREA 704 

GENEIRAL. OFFICES a373-40o1 

May 22, 1984 422 SOUTH CHURCH STREET 

CHARLOTTE, N. C. 28242 

Mr. George Chang 
Robert E. Mason Company 
1726 North Graham Street 
P. 0. Box 33424 
Charlotte, NC 28233 

Re: Catawba Nuclear Station Units I and 2 
VX System Containment Isolation Valves 1,2/VX/1A,28 
12 in. Type 9220 w/Limitorque--SMB-000--2HOBC 
Specification CNS-1205.02-00-0005 Through Add. 6 
MPSCo Order- No.: A-98506 

Duke File: CN-1205.02 

Dear Mr. Chang: 

A recent review has indicated that the referenced valves have been supplied 
with actuator motors having Class B insulation. Per Limitorque Qualification 
Report 80003, Class B insulated motors are qualified for use outside contain
ment only. Class RH insulated motors (qualified by Limitorque Qualification O Report 600456) are required for use inside containment.  

It is our opinion that Fisher has supplied under qualified motors which 
do not comply with the referenced specification. In order to support our 
Unit I criticality schedule, Fisher should provide two qualified motors 
ASAP. Two additional motors for the Unit 2 valves are also needed, but 
may be furnished at a later date.  

Questions may be directed to David Causey (373-8020).  

Very truly yours, 

S. K. Blackley, Jr., Chief Engineer 
Mechanical and Nuclear Division 

E. D. Lindsay, Design Engineer II 

FDC/tkh 

cc: R. H. Armstrong 
P. R. Herran 
R. R. Kovacs



Robert E. Mason Company 
1726 North Graham Street 
P.O. Box 33424 
Charlotte, North Carolina 28233 
Phone 704/375-4464 

Robert E. Mason 

June 21, 1984 

Duke Power Company 
P. 0. Box 33189 
Charlotte, NC 28242 

Attn: Mr. E. D. Lindsay 
Design Engineer II 

RE: Catawba Nuclear Station, Units 1 and 2 
Containment Isolation Valves 1&2/VX/lA and 2B 
Duke Specification CNS-1205.02-00-0005 thru Addendum #6 
Mill-Power Order No. A-98506 
Duke File No. CN-1205.02 
Limitorque Actuators 

* Dear Mr. Lindsay: 

Per your letter of May 22, 1984 and my discussions with Mr. David 

Causey, please be advised that our preliminary finding is that the 

Limitorque actuators furnished-for the above referenced valves 

indeed have non-qualified motor insulation.  

Fisher Controls International, Inc. acknowledges the mistake and 

will furnish replacement actuators as requested. In order to 

ensure that the replacement units comply with your requirements, 
we ask you to please send us the complete specification for these 
actuators. We will provide you with the ship schedule as soon as 
it is available.  

We regret that the original order was filled incorrectly. Should 

you have any questions, please feel free to contact this office.  

Very truly yours, 

FISH CONTROLS INTERNATIONAL, INC.  

Gorge ang 
OBERT . MASO0N C( MP Y 

DIST. REPR.  

GC/gs 
Distribution: See Page 2



<L& (,A 

DUKE POWER COMPANY 
DESIGN ENGINEERING-MECHANICAL SYSTEMS AND EQUIPMENT SECTION 

ENGINEERING JUSTIFICATION REPORT 

Date: June 15, 1984 Report No.: SES-3R-45

To: Mfr. Drawing File Originated By: Date: -.  

Station: Catawba Checked By: Date: 22~ 

System: VX Approved By: Date: 

File No.: CN-1205.02 QA Approval: Date:' 

Re: Valve Numbers 1,2VXIA and 1,2VX2B 
Valve List CBF-3 
Specification CNS-1205.02-00-0005 
Order No. A-98528 
Limitorque Qualification Report B0058 (CNM-1205.19-0001) 
Catawba Environmental Qualification Criteria Manual (Rev. 4) 

* Ciomp A eytionfVaation: 

Subject valves and attached electric motor actuators were procured from Fisher Controls 
Company. As required by the Specification, Limitorque Corporation motor actuators were 
provided by Fisher.  

These valve assemblies isolate the Hydrogen Skimmer Fans located inside Containment.  
A recent survey has indicated the actuator motors are fitted with the "class B" motor 
insulation system. However, only the "class RH"insulation system is intended by Limitorque 
for use inside Containment.  

Engineering Analysis Required: 

Class RH insulation is qualified for inside Containment Design Basis Event environmental 
conditions. Class B insulation is qualified for the less harsh DBE environments outside 
Containment. There are no other functional differences in these insulation systems. The 
purpose of this report is to justify the class B insulation system for use inside Containment 
for this application only.



Engineering Conclusion: 

The qualified environment for the class B insulated motor is as follows: 

250'F for 24 hours followed by 200*F for 16 Days 

2 x 107 Rad Total Radiation Dose 

The actual DBE environments for 1,2VXIA and 1,2VX2B are as follows: 

180*F peak (per FSAR Figure 6.2.1-6) 

1.2x10 7 Rad Total Radiation Dose (per CNC-1229.00-00-0019) 

Per FSAR Table 3.9.3-14, the response time is 60 seconds and response is to an SP signal.  
Per system description CNSD-1211.00-13, these valves open 10 minutes following on SP 
signal and would remain open for the duration of a LOCA. The -time delay of 10 minutes 
plus the 60 second response time amount to a required operability time of 660 seconds.  
Using Figure 5.0-1 of the Catawba Environmentyl Qualifipation Criteria Manual, the dose 
received in 660 seconds is less than (.05)(1.2x10') = 6x10 Rad.  

To summarize the actual DBE environment for the required response time: 

* 180aF peak 

6 x 105 Rad Total Radiation Dose 

Since the actual DBE environments are less severe than the qualified environments, the 
Limitorque class B insulation system is acceptable for use in the 1,2VXIA and 1,2VX2B 
applications.  

cc: C. A. Little 
D. G. Gardner 
P. R. Herran 
F. D. Causey 
T. Moleff 
R. E. Miller



January 17, 1986 

3. W. Hampton, Manager 
Catawba Nuclear Station 

Re: Catawba Nuclear Station 
IVXIA and IVX2B 
Limitorque Valve Operators 
Duke File: CN-1205.19 

Attached is -a copy of our environmental review of Sun EP50 grease, 
demonstrating that it is enviromentally qualified in the subject application.  

Engineering Justification Report SES-JR-45 (CNM-1205.02-0614) addresses the significant environmental parameters experienced by the operators. Containment spray does not degrade the performance of the operator due to its weatherproof motor enclosure.  

The above information is sufficient to demonstrate that IVXIA and IVX2B are environmentally qualified in accordance with IOCFR50.49.  

We understand that replacement, "containment chamber" type actuators are now available. These should be used to replace the operators now installed during the next refueling outage. Further, it is recommended that the 2VXIA and 2VX28 operators be replaced with "containment chamber" type actuators prior to fuel load.  

T. F. Wyke, Chief Engineer 
Mechanical and Nuclear Division 

H. E. Edwards, Supervising Design Engineer 

RRK/tkh 

Attachment 

cc: W. A. Houston 
W. B. Sm ith 
C. L. Hartzell (Cat-NPD) 
F. P. Schiffley (Cat-NPD) 
R. W. Eaker 
CENTRAL RECORDS 

- -- - -



Agent Order No. 33-AO2C82628 

Form 930.1A Rev. 5 
DUKE POWER COMPANY 

QUAUTY ASSURANCE DEPARTMENT DEC 12 1985 
SUPPUER QUAUTY ASSURANCE CERTIFICATION 

Name of Supplier Fisher Controls Int'1 Inc. fate 12/12/85 

Address of Supplier Plant 205 S. Center- St. Mill Power Order No. A98506-13-008 CO#1 

Marshalltown, IA 5 0 1 5 luke Item or Req. No.  
Addendum 

Spec. No. CNS 1205.02-00-0005 Aev. 3 

Supplier fi No& Replacement Parts 

Description of Component(s) or Material(s) Dw. No. 17A8676X012. Actuator 

trxii'ched Documentation covers all Components/Materials on Mill Power Orde.  

0 Attached Documentation covers partial shipment of Components/Materials on Mill Power Order 

The following lIsted tests, inspections and reports have been completed as required by the specification: 

C Physical & Chemical Analysis O Major Repair Records & Charts 
Hydro (Test Pressure - PSIG ) 0 Personnel Qualifications on Record 

Design Report C Stress Report 0 Heat Treatment 
0 Radiographic Test 0 Ultrasonic Test C Magnetic Particle 
0 Penetrant Test * 0 Repair NDE C Cleanliness 
0 Operating Test 0 Performance Curve 0 ASME Data Report 
0 Dimensional Check 0 Deviation Record # 

1) 

2).  

3) 

This certifies that the listedComponent(s) or Material(s) conform to the requirements of the above referenced Duke Power 
documents Including all codea6 standards, test requirements and Quality Assurance requirements invoked therein.  

/L 
iuppier Representative Authorized Signature 

Title Date 
(See Instructions) 

-------- - -- - - - - - - - - - ---



88-07-04 : Fan Motor Breather-Drains 

* The breather-drains on the originally 
supplied fan assemblies were installed by 
Joy prior to shipping.  

* Two (2) spare motors were ordered by 
Duke from Joy in 1981.  

* The Hydrogen Skimmer Fan assemblies 
were returned to Joy for repair in 1985.  

* Duke returned the 1981 procured motors 
to Joy as the replacement motors to be 
assembled on the repaired fans.  

* The repaired fan assemblies were 
shipped back to Duke without installed 
breather-drains.



88-07-04: 

During the walkdown, the inspector noted 
breather-drains missing.  

* Evaluation demonstrating qualifications 
without breather-drains was presented 
during the inspection.  

* A formal calculation demonstrating 
qualification was provided to the NRC.  

* Installation drawings have been revised to 
include specific reference to install 
breather-drains for conservatism.  

777g



88-07-04 

Itis Duke Power Company's 
position that this violation 
falls under Paragraph III of 
Generic Letter 88-07(i.e., not 
sufficiently significant to 
merit escalated enforcement, 
and would be considered a 
severity level IV or V).
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ENFORCEMENT CONFERENCE AGENDA 
DUKE POWER COMPANY 

CATAWBA NUCLEAR STATION 
JULY 1, 1988 

NRC/REGION II HEADQUARTERS BUILDING 
ATLANTA, GEORGIA 

ENVIRONMENTAL QUALIFICATION OF EQUIPMENT 

DESCRIPTION and ANALYSIS JIm Thomas 
of INSPECTION FINDINGS Bob Smith 

QE~iEea Spport- E6ur-o-Onelectrical
Tap p NFsedofF~dtoen-Recombiner 

RCS (NC) wide Range RTD's not Installed in 
Accordance with the Tested Configuration 

Limitorque Motor Operated Valves in the 
Containment Air Return and Hydrogen Skimmer 
(VX) System 

Joy Reliance Fan Motors Without Breather-Drains 

EQ Files Support of Minco RTDs 

Namco Limit Switch Improper Installation 

Limitorque Operators Without T-Drains Installed 

T-Drains Not Installed at Low Point(Unresolved Item)



AGENDA(CONTINUED) 

STATION EQ PROGRAM Tony Owen/Ralph 
Neigenfind 

Administrative Controls 

Implementation and Training 

Program Enhancements 

OVERALL ASSESSMENT OF CATAWBA Jim Thomas 
INSPECTION RESULTS 

CLOSING REMARKS Hal Tucker 

....- 7



88-07-01 : Inadequate Documentation of 
Qualification of Splices for 
Hydrogen Recombiners 

* As discussed in the inspection report, 
qualification was demonstrated during 
the inspection.-

* Splice is consistent with manufacturers 
recommendation and Duke design 
documentation.  

* The documentation which demonstrates 
qualification of the tape splices was on 
file but was not specifically referenced in 
the Hydrogen Recombiner EQ Package.  

* As demonstrated during the inspection, 
the tape splices are qualified for this 
application and Duke has placed on file an 
EQ package which specifically addresses 
the recombiner splices. This document 
ties together the test reports which were 
presented to the inspectors during the 
inspection.  

0



88-07-01 

* It is Duke Power Company's 
position that this finding falls 
under Section III of then 
enclosure to Generic Letter 
88-07 (i.e., not sufficiently 
significant to merit escalated 
enforcement) 

* In that qualification was 
demonstrated during the 
inspection, the item should be 
considered severity level IV or 
severity level V.  

-7 = 7.-
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88-07-05: MINCO RTDs - Termination 
Submergence 

* Inspector unable to physically examine 
the termination of the RTDs due to time 
restraint.  

* Duke provided documentation 
demonstrating sufficient length of mineral 
insulated cable had been ordered with RTD 
to accommodate termination above flood 
level.  

* Inspector expressed concern that he had 
observed installations at other utilities 
with cable coiled at termination box.  

* During the inspection, the inspector 
indicated that information had been 
provided by another utility and, based on 
the inspector's knowledge of this 
application, the configuration should be 
qualifiable even if submerged.  

* Duke walked down RTDs subsequent to 
inspection in response to inspectors 
concern.



88-07-05: 

* Duke notified NRC of walkdown results 
that some terminations were below flood 
level.  

* Duke also provided the NRC with 
documentation and test performance data 
demonstrating the RTD terminations were 
qualifiable for submergence.  

* Inspector found the method of 
qualification acceptable.  

7 7*-7



88-07-05 

* It is Duke Power Company's 
position that this 
documentation-deficiency falls 
under Paragraph I of the 
enclosure to Generic Letter 
88-07(i.e.- EQ violation not 
sufficiently significant to 
merit escalated enforcement, 
and would be considered a 
severity level IV or V).  

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



MINCO RTD Installed Configuration 

Duke Installed Termination Box(NEMA 4) 
With Qualified Raychem Splices 

Duke Installed Flex 
Over MINCO Qualified 

Pigtails 

APPROX. Armored 
20 ft. Field-Run 

Cable 

MINCO STRAP-ON RTD 

Capillary tubing 

Three (3) RTDs per train, per unit, 
had been terminated in junction boxes 

below flood level.



88-07-06-: NAMCO Limit Switch Cover Gasket 

* During the Unit 2 walkdown, a cover 
gasket was noted to be improperly 
installed(no other limit switches were 
found with installation deviations during 
the inspection).  

* Evaluation of the function of the limit 
switch indicated the switch was not 
required to be on the Master List.  

* The switches are included for 
maintenance consistency and 
conservatism.  

* An inspection of accessible Unit 1 and 2 
inside containment NAMCO limit switches 
and all Unit 2 switches required for 
control functions has been completed.  
None of these other switches were found 
with installation- deviations.



88-07-06: 

* All remaining inside containment NAMCO 
limit switches will be inspected at next 
outage of sufficient duration.  

* An inspection of the outside containment 
NAMCO limit switches has also been 
completed and although some problems 
were found and corrected, these switches 
were not required to be on the Master 
List. The NRC was notified by courtesy 
call.  

* Installation procedures have been 
refined/revised to preclude a recurrence 
of this situation.  

* This item was specifically addressed 
during subsequent station technician 
EQ training.  

g,.--h------A----r~-



88-07-06 

It is Duke Power Company's 
position that this violation 
falls under Paragraph IV.B 
of Generic Letter 88-07(i.e., 
Duke demonstrated at the time 
of the inspection that this 
switch was not required to be 
on the EQ list and therefore 
should not be considered for 
enforcement action).  

g.- . -- - - -....
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88-07-07: Limitorque T-drains 

* As documented in the inspection report, 
there was an extensive review-of the 
Limitorque EQ files with no deficiencies 
found.  

* The only item of concern that was 
determined during the inspection of the 
actuators was the possibility of the 
T-drains being plugged with paint.  

* The principal purposes for use of 
T-drains are, 1) to provide drainage of 
internal actuator condensation; and 2) to 
serve as the primary vehicle for 

* internal-to-external pressure 
equalization.  

* Duke provided an analysis as to the 
functional operability of those actuators 
found without T-drains or with T-drains 
painted over.  

* It was demonstrated by the analysis 
that clogged or missing T-drains on the 
affected actuators did not compromise 
safety for the period this situation 
existed.  

.7 7



88-07-07 

The corrective actions outlined in the 
analysis have been completed: 

* The Construction & Maintenance 
Department has retrained painters 

* Station Instrumentation and Electrical 
procedures have been revised to clarify 
T-drain installation requirements 

* Formal T-drain specific training for 
appropriate personnel has been 
completed 

0



88-07-07 

It is Duke Power Company's 
position that this violation 
falls under Paragraph Ill of the 
enclosure to Generic Letter 
88-07(i.e., EQ violation not 
sufficiently significant to 
merit escalated enforcement, 
and would be considered a 
severity level IV or V).  

0 V



OVERVIEW 

88-07-01: Hydrogen Recombiner Tape Splice 

Installed Configuration Qualified 
o Issue more related to auditability 

88-07-02 : RCS Wide Range RTDs 

o Installation Error 
o Misinterpretation of Drawings 
o Discovered and Reported by Duke 
o Immediate Corrective Action 

(Unit shutdown) 

88-07-03 : VX Motor Operated Valves 

o Previous Installation Configuration 
was Qualified 

a Completeness of File Issue 
o Equipment Replaced for 

Conservatism 
Replacement Operators are Fully 
Qualified 

0 *d 7F=-7 7-777 7.'777



OVERVIEW(CONTINUED) 

88-07-04 : Fan Motor Breather-Drains 
Equipment Qualifiable without 
Drains 
Vendor Maintenance Error 
Drains to be Installed for 
Conservatism 

88-07-05 : MINCO RTDs 
Installed Configuration Qualified 
Design Oversight 

88-07-06 : NAMCO Limit Switch 
Specific Equipment not Required 

a Failure to Follow Construction 
Installation Procedure 

a Subsequent Walkdowns Revealed No 
EQ Deficiencies 

88-07-07 : Limitorque T-drains 
o Qualification Not Compromised 
a Lack of EQ Precautions in Painting 

Procedures 

88-07-08 : 2NI-122B T-drains 
(Unresolved Item) 

a Qualified Configuration



DUKE ASSESSMENT OF INSPECTION 
FINDINGS 

* Duke concurs with the inspection report 
that Duke has implemented a program to 
meet the requirements of 10CFR50.49 
for the Catawba Nuclear Station.  

* Duke concurs with the inspection report 
that an acceptable EQ maintenance 
program is in effect and maintaining 
equipment in a qualified state.  

* The maintenance discrepancies 
identified in the inspection have been 
reviewed and training enhancements 
incorporated.  

* As discussed in the inspection report, 
Duke had previously identified the need 
for training enhancements.  
Enhancements being implemented during 
the inspection have been completed.



ASSESSMENT(CONTINUED2 
Based on the extent and depth of the 
inspection, the Duke assessment is that 
there are no programmatic problems 
with the EQ program.  

* Limited Number of Findings 

Lack of Safety Significance of 
violations identified during the 
inspection (no equipment 
modifications required)



ASSESSMIENT(CONTINUED: 

Duke does not consider any of the 
deficiencies discovered during the 
inspection sufficiently significant to be 
considered for escalated enforcement, 
individually or collectively.  

* No Programmatic Problems 

* Limited Findings Affecting Limited 
Systems 

* No Equipment Modifications Required 

: k, , ,- - ." 7 7? . ,



ASSESSMENT(CONTINUED) 

It is Duke's position that the EO 
violation(RdF RTDs) identified by Duke 
prior to the inspection does not meet 
the "clearly knew" or "clearly should 
have known" criteria and therefore is 
not subject to enforcement-action.  

In addition, the following mitigating 
factors apply to the Rdf RTDs: 

(1) The violation was limited and 
affected only one (1) system 

(2) The violation was identified by Duke 
prior to the inspection 

(3) The violation was promptly 
reported by LER to the NRC 

(4) The violation was corrected and 
full compliance was achieved within 
a reasonable time(Unit shutdown for 
fix) 

(5) Duke had demonstrated best efforts 
to complete EQ within deadline



Form01077(Rl0-86) FORM 101.1 REVISION 10 
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January 29, 1988 

MEMO TO FILE: OS-90A 

SUBJECT: Oconee Nuclear Station 
Electrical Penetration Assemblies - Viking Types 8, 0 and J Qualifi
cation Analysis Qualification of Functional Characteristics (Insulation 
Resistance) 

REFERENCES: (1) OM337-0080, "Environmental Qualification Documentation Package 
for Electrical Penetration Assemblies - Viking Industries, Inc.  
Types A, B, Cl, C2, D, E, El, Fl, F2, G, H1, H2, & H3, J and K" 

(2) CG-3007.02-08, "Commercial Grade Item Documentation Package 
for Buchanan Terminal Blocks and Accessories" 

The referenced Environmental Qualification Documentation packages, as they apply to the Viking Electrical Penetration Assemblies, represent a complex, developmental/qualification/verification process. Many years of documentation 
has been accumulated and included in these documentation packages. The purpose of this qualification analysis is to establish a worst case functional character-istic (insulation resistance) for the Viking Electrical Penetration Assemblies, Types B, D and J which are required for IE operation during worst case environ-. mental conditions.  

The Viking Electrical Penetration Assemblies were specified and purchased 
consistent with the industry practices of the-late 1960's to early 1970's. The operability of the electrical penetration assemblies during post 0BE environ
mental conditions (inside containment) was primarily demonstrated by applying 
a continuous current at normal operating voltage on the conductors (series 
circuit) and observing no discontinuity or breakdowns in the test circuit 
during testing. The insulation resistance of the conductors was typically 
measured prior to and following the environmental testing.  

In recent years, however, specific functional characteristic (insulation 
resistance) of the Viking Electrical Penetration Assemblies have been evaluated from time-to-time. These specific functional characteristics were evaluated based on the limited number of insulation resistance measurements taken, on assumptions made from existing data and on Duke Power Company's experience with electrical pqnetration assemblies and electrical connectors.  

The Viking Industries, Inc., Electrical Penetration Assemblies, Types 8, C1, D, F2 and J were subjected to OBE Environmental Testing and the results of this . testing provides the basis for this analysis. Due to the time period in which these tests were performed, the test methods used and the type of data recorded, it was. determined that the most reasonable and conservative way to interpret the test results was to establish a worst case functional characteristic (insulation resistance) based on a thorough overall review of the Environmental Documentation packages. Based on this review it was determined that the worst case Functional Characteristic (insulation resistance) for Viking Industries, Inc., Electrical Penetration Assemblies, Types 8, Cl, C2, D, F2 and J (with exception of the RG11 triaxial circuits) is 250KQ at 500 VDC. The qualification including the functional characteristic (insulation resistance) for the Type J (RG11 triaxial circuits) is limited by the RG11 triaxial cable connected to the triaxial connectors.



SUMMARY OF THE QUALIFICATION OF THE VIKING INDUSTRIES, INC., ELECTRICAL 
PENETRATION ASSEMBLIES TYPES, B, Cl, C2, 0, F2 AND J CONCERNING FUNCTIONAL 

. .- CHARACTERISTICS (INSULATION RESISTANCE): 

1.0 The following provides information as to tte inside containment Environ
mental Qualification: 

1.1 The environmental qualification of the Type 8 electrical penetrations was 
performed by Viking Industries, Inc. as documented in the following file.  
number.  

1.1.1 OM337-0080-001, pages 4-111 through 4-134 

1.1.1.1 Normal operating voltage and circuit continuity was main
tained (0M337-0080-01, page 4-125).  

1.1.1.2 The minimum insulation resistance measurement taken prior to 
and following the environmental testing was 9,000 MEG OHMS 
(0M337-0080-001, page 4-130).  

1.2 The environmental qualification of the Types C1, C2 and 0 electrical 
penetrations was performed by Viking Industries, Inc. as documented in-the 
following file.number: 

1.2.1 OM337-0080-001, pages 4-136 through 4-185 
1.2.1.1 Normal operating voltage and circuit continuity was 

maintained (0M337-0080-001, pages 4-156 and 4-179).  

1.2.2.2 The minimum insulation resistance measurement taken prior 
to and following the environmental testing was 400 MEG 
OHMS (0M337-0080-001, pages 4-151, 4-152, 4-153, 4-169, 
4-170, 4-171, 4-172, 4-173, 4-174, 4-175 and 4-176).  

1.2.2.3 The Type C2 electrical penetrations are similar in design 
- and materials to the Types Cl and 0 electrical penetra

tions. The environmental qualification and functional 
characteristics (insulation resistance) of the Types Cl 
and 0 electrical penetrations are representative of the 
Type C2 electrical penetrations.  

1.3 The environmental qualification of the Types F2 and J electrical penetra
tions was performed by Viking Industries Inc. as documented in the follow
ing file number: 

1.3.1 OM337-0080-001, pages 4-187 through 4-229 

1.3.1.1 Normal operating voltage and circuit continuity was 
maintained (0M337-0080-001, pages 4-210, 4-213EE, 213PP, 
4-227 and 4-2290).  

1.3.1.2 The.minimum insulation resistance measurement taken prior 
to and following the environmental testing was 250 MEG 
OHMS (0M337-0080-001, pages 4-205, 4-206, 4-207, 4-213G, 
4-213H,.4-213I, 4-213X, 4-213Z, 4-213AA, 4-213BB, 4-213HH,
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4-21311, 4-213JJ, 4-213ZZ, 4-213AAA, 4-213BBB, 4-220, 
4-221, 4-222, 4-223, 4-224, 4-229B, 4-229C, 4-2290, 
4-229E, 4-229F aRd 4-2290).  

1.3.1.3 The minimum insulation resistance measurement taken during 
the environmental testing was recorded as being less than 
500 KD at 500 VDC (0M337-0080-001, pages 4-213CC, 4-21300, 
4-213EE, 4-213KK, 4-213LL, 4-213PP, 4-229B, 4-229C, 
4-2290, 4-229E and 4-229F).  

1.3.1.4 The qualification of the RG11 triaxial circuits in the 
type J electrical penetrations are limited by the RG11 
triaxial cable connected to the triaxial connectors 
(0M337-0080-001, pages 4-213CCC, 4-21300D and 4-213EEE).  

2.0 The following provides information as to the outside containment 
Environmental Qualification: 

2.1 The Environmental Qualification of the types B, Cl, C2, 0, F2 and J 
electrical penetration assemblies was performed by Viking Industries, Inc.  
As documented per Section 1.0 of this analysis. The inside containment 
Environmental Qualification envelopes the outside containment environmen
tal conditions.  

2.2 The Environmental Qualification of-the Buchanan Terminal Blocks used with 
the Viking Electrical Penetration Assemblies was verified by Duke Power 
Company as documented -in the following file number.  

2.2.1 CG-3007.02-08, "Commercial Grade Item Documentation Package for 
Buchanan Terminal Blocks and Accessories" 

2.2.1.1 The minimum insulation resistance was recorded as greater 
than 1 meg ohm at 500 vdc (Duke Power Company Steam 
Production Department Qualification and Testing Facility 
Report No. TR-028, Page 17).  

The Environmental Condition for inside and outside containment are due to 
unrelated events and will not occur simultaneously. By recognizing that the 
environmental 'conditions inside containment are much more severe than the 
environmental conditions outside containment it can be assumed that the worst 
case functional characteristic (insulation resistance) will occur as a result 
of the environmental conditions inside containment.  

Although the majority of the circuits tested exhibited much higher insulation 
resistance values it was determined that the higher values were not completely 
representative of the actual capabilities of the equipment. Since the minimum 
insulation resistance measured was recorded as being less than 500 KO at 500 
VDC, a worst case functional characteristic (insulation resistance) of 250 KO 
at 500 VDC was assumed. In summary, the functional characteristic (insulation 
resistance of 250 KO at 500 VDC) provides both a technically conservative and 
technically justified representation of the Viking Industries, Inc., Electrical 
Penetration Assemblies, Types B, C1, 0, F2 and J (with the exception of the 
RG11 triaxial circuits) during all environmental conditions (inside or outside 
containment).
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The effect of a 250 KG at 500 VOC insulation resistance has been analyzed (see Attachment 1) for all Oconee safety circuits which must remain functional in the long term post accident utilizing.Viking-Electrical Penetration Assemblies Types B, 0 and J (with the exception of the RG11 triaxial circuits). The results indicate that the required long term circuit accuracies can be maintained at a penetration assembly insulation resistance of 250 KD at 500 VOC.  

CONCLUSION: 

Based on the extremely conservative interpretation of the qualification documentation available and the Oconee circuit analyses, it is concluded that the 
test verifies the adequacy of the Viking Electrical Penetration Assemblies, Types B, D and J for their Oconee applications.  

PREPARED BY: R. P. Dover 
Technical Associate 

INSPECTED BY: B. G. Burton 
Senior Technical Specialist 

REVIEWED BY: J. P. oglewede 
Supervising Design Engineer 

APPROVED BY: 'J'L.-Crenshaw 
Senior Engineer 

ATTACHMENT 1 ( 3 PAGES)
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Victoreen, Inc. + 30 
Pg e: 1I.4-I 

February 26, 1988 

DUKE POWER COMPANY 
ATTN R G MALLANEY 

ELECTRICAL DIVISION 
DESIGN ENGINEERING 
526 SOUTH CHURCH ST 
CHARLOTTE NC 28298 

Reference: Enclosure 9.1 
Victoreen Raiation Monitor in Containment 
Termination Procedure 

Dear Mr. R. G. Mallaney: 

I have reviewed the referenced document received this date. It appears that Duke Power Company has attempted to address the concerns raised in Victoreon Qualification Report 950.301. This presupposes that the materials not covered by report 950.301 have been separately qualified for the LOCA environment.  

One area of concern resulted from this review. The mismatch in teaperature coefficient between the copper conductors and the plastic insulation may be such the excessive stress may result at the connection of the 16 gage wire to the connector. This could lead to breakage of the connection.  

In response to the verbal question concerning the voltage applied between signal to ground, for an electrical analysis of circuit, the ion chamber is electrically equivalent to a guarded air capacitor. Therefore, the voltage impressed across the signal to ground would be the voltage drop caused by 7E-11 amps flowing through air at the 1R/hr end of the scale and that caused by 7E-4 amps at the 10E7 R/hr and of the scale.  

If there are any further questions, please feel free to contact the undersigned.  

Yours truly, 

VICTORSEN, INC.  

K. E. .Stafford 
Manager, Reliability Engineering 

KES/slk 

O00 Coohran noa 
kJe'eand. Ohio 441190.339S 
(2te) 248.300 

MAX(Z16)24A9301 

TW 740.=1. -7
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RI2: DUKE c4 men i4 

Victoreen, Inc. ( 1 o-f I 

March 1, 1988 

DUKE POWER COMPANY 
ATTN E G FRAMPTON 
DESIGN ENGINEERING 
526 SOUTH CHURCH STREET 
CHARLOTTE NC 28242 

Dear Mr. Frampton: 

Victoreen has reviewed the sketch of the Oconee Field Installation 
transmitted by Fax on February 29, 1988. This design addresses the area 
of concern raised in the letter from K. E. Stafford to R. G. Wallaney of, 
February 26, 1988.  

If there are any further questions, please feel free to contact the 
undersigned.  

Yours truly, 

VICTOREEN, INC.  

K. E. Staford 
Manager 
Reliability Engineering 

KES/slk 

6O0 Cobchr.M Road
ileveand. OIno 44139 339S 
(216) 248 9300 
FAX (116) 24t 9301 
TWA 810-421 8287 

7.. . . . . . . .. . .. . . . . .................................................................7-
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JAN-20- SS 09: 43 I D: ENE CUST SER' I CE TEL NO: 415-2i-j375 

WOM Raychem Corporetion Tee'none 4;5; 361 3333 
0.u971W.10373 1728 

Duke Power Coapany 
526 South Church Street 
Chrlotte. HC 28242 

Attention: Mr. ichard Sokal 
.- eaten Engineering 

,fSub ect: Leakage Currents 

Dear Mr. Sakal: 

The folloving is in response to your question concerning the contribution or affect of the Raychem nuclear grade splice to circuit loop accuracies 
(e.g.. leakage currents): 

- By completely sealing and reinsulating each connection, electrical 
performance of splices is similar to corresponding length of cable.  

Periodic IR reading during the LOCI exposure (Wylv 68422-1): 
- 1010 initial (ambient in water) 
*.107 at 300*Y (after peak) 
*108 at 230*0 .  
- ±010 final (ambient in water) 

Polyseric materials (including cable insulation) lover their 
electrical resistance values as temperature goes up, returning as 
temperature returns.  

- Leakage current of the cable/splica assembly in ANSI Cii9-± (see EDR-5008) of only 70 microamps at 600 vac. (note: cable lengthe were tw feet long.) 

- Leakage current measurement of the cable/splice assembly during LOCA test (EDR-5011) was Z3. at 3400. with insulation resistance of 
. 09 at the same temperature. (note: cable lengths were approximately ten feet long.) 
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- ConsideriM all of the atortzentiofled inforzat±0f and test data. the 

contribution to the circit l1eakage Current~b rprT±ltl~ 
ftychmnucle r de splice is negligible.  

~ayhe ~ -- -donotheitatt to contact zaat t415) 361
7* If you have ezy questlon2.donth 

~ ,~..2276.......... 
... 

clear Product,3 12kmaer 

xc Joim Roffman (haycex.ft Mlnlo Park. Cl) 
-1 ..... ranx Fitzgerald (Raychem, UAnta. GA) 

Duike ?over 
?*go 2


