ENFORCEMENT CONFERENCE AGENDA
DUKE POWER COMPANY.
9:30 A.M., JULY 1, 1988 .
NRC/HEGION i HEADQUARTERS BUILDING
ATLANTA, GECRGIA |
ENVIRONMENTAL QUALIFICATION OF EQUIPMENT

OPENING REMARKS o | Hal Tucker .
OCONEE
STATION EQ PROGRAM Mike Tuckman
DESCRIPTION and ANALYSIS Jim Thomas
of INSPECTION FINDINGS | Bob Smith
OVERALL ASSESSMENT OF OCONEE Jim Thomas
 INSPECTION RESULTS . -
CATAWBA
DESCRIPTION and ANALYSIS Jim Thomas
~of INSPECTION FINDINGS ~ Bob Smith
STATION EQ PROGRAM - Tony Owen
| Ralph Neigenfind
' OVERALL ASSESSMENT OF CATAWBA  Jim Thomas

INSPECTION RESULTS “

CLOSING REMARKS - Hal Tucker




ENFORCEMENT CONFERENCE AGENDA
DUKE POWER COMPANY
OCONEE NUCLEAR STATION
9:30 A.M., JULY 1, 1988
NRC/REGION Il HEADQUARTERS BUILDING
ATLANTA, GEORGIA
ENVIRONMENTAL QUALIFICATION OF EQUIPMENT

OPENING REMARKS | Hal Tucker
STATION EQ PROGRAM | Mike Tuckman
DESCRIPTION and ANALYSIS ‘ Jim Thomas

' of INSPECTION FINDINGS S  Bob Smith

rd

- Inadequate Maintenance Procedures

Operability Evaluation of Problem Investigation
Report (PIR) (Unresoived item)

Reactor Building Level Transmitter's Qil 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 overail 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.

All procedures concérning_the inspection
findings have been supplemented to

~ provide the required clarifications.




88-03-01 :

o [t is Duke Power Company s
position that this violation
falls under Paragraph Il 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).




" 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 | -

o Durmg a review 01‘ PER 87-0231“ the
inspector noted that the Operability
Evaluation did not consider terminal block
leakage currents caused by surface

moisture film. "

‘ -« [t 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
mechamsm for the Oconee appllcatlon. |

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




‘Table 5- z

Typical Leaknge Current Data Prom Salomu
for One Manufacturser I, Model A Terminal Block
Powerecr at AS. Vclc in an Clean Steam Environment

' Hoasnremnt - Time o 'remparatuto : Loakase Cutrent:
__No. _ (min) __(°C) ' (mA)
3 ¢ 22 o
2 1 o 7o‘-_ czeaes 0% T 4
-3 2. - N | SR - R 1S § r10-3 c
4 , 3 77 . 0.4 x 1o-3~ e - .
S8 Lty oyt &gl '77*5 ey JEIy TP 1073 ¢
6 8 A T S I B ,10-3~:
A 10 81 . - 5.6 x 1073F Lo
: - 15 . 83 - s.0x1073
9 22 . 85 - 11.0 x:10~%
10 } 25 ' 86 12.4 10—-3~
R & T 30 : 86 - 15.0 x: T
.12 .. 55+ 8¢ - 21.4. x10-3
o 13 60 . . 86 '29.0 x 10~
.-- ' C 3alonon'a ‘data, not all of which are presented hoteiu. show— sovernx

things. First, the data show a great deal of variability in the mgnituda-
of the leakage currents. Variations between 10~7 A to 10~3 A were

noted, with the latter value being rare. Although, -the exunplc in.

Figure - 5-10 does not clearly show the effect, when containment spray wa&
present the currents were frequently enhanced and often reached the- ©
milliampere region. One was as high as 6 mA. The greatest variety of

- tegts. were run on the Manufacturer I, Model A terminal block. Table 5-3
tabulates the leakage currentg observed at the end of the test for these
blocks. The environment tenporttuto for thelc observntiona was between.
80°C (176‘?) and 90°C (194’?). :

. Bxcopt fo:r the b].oek d!ppod in latutatod NaCl solution and: driod,

' tho» finak-lom;&current& are the highest values. observed during the: _

"~ tes€: !‘oe’oi-uce block conditions, thase endpoint leakage: curremt .. S

. values: co-pa'e reasonably wall with data reported for the Phase I : g
quiescent: tests by Salomon.. The "as-received™ condition in the Phase: I
test had values varying from 0.024 mA at 100 Vec to 0.095 mA at 400 Vcc.
while the Phase II velue was 0.029 mA at 45 Vdec. During the Phase I..
tests, the terminal block which had been dipped:in saturated NaCl . '
solution and dried experienced leskage currents of 9 mA at 10 Vac ta
200 mA and breakdown at 400 Vac. For this same block condition, &
maximum of only 0.33 mA was observed in the Phase II test. This"
difference may possibly be attributed to the polarization of the -
electrolytic solation [61] that occurs in conductivo solutions when & .
de potcnthl is applied . p i
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88-03-03 : (Also used as example in

s

Violation 88-03-01)

Reactor Building Level .-
‘Transmitter Qil Level Not to Top
of Junction Box . '

- During the walkdown the inspector noted

that the oil level in the Reactor Building

~ level transmﬂter junctlon box was not to

the top and ot in the "as-tested”
configuration.

The oil level had been loweied 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.

dee_ evaluation was found acceptable.

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




® 88-03-03 :

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

- considered for escalation,
| and should be considered a
® severity level iV or V).




Sealeddu‘qcti_onBox \

Sealed Cable -
. IEE N N Entrance
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Flange J |

W

| A\
Safety Function

~Initiated at 3 ft.

9578

SoEsT

Float/x/( I” . '

REACTOR BUILDING LEVEL TRANSMITTER
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» 88-03-04 : Similarity Analysis for installed

o Cable to Tested Vendor Specimens

. . Section 13.¢(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 udentnfy or descnbe
plant instalied equipment”. :

o As-noted in the inspecton repmt, Duke .
does take exception to the violation as
stated.

-« The installed cable insulation and jacket
‘ ‘materials are specifically identified on
the titie 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) canbe
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.

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

o It is 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 s:mpllfy
audltab:llty




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




i e ey AT T

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 mstalled
Duke desngn :

Duke configuration is fully qualified

Victoreen EQ files have been
supplement'ed for clarification




88-03-05

o It is Duke Power Company's
position that this item is a
documentation/auditability
violation and falls under
Paragraph lil of the |
enclosure to Generic Letter
88-07(i.e., not sufficiently
significant to be considered
for escalation, and should be

cons:dered a seventy level
1V or V)
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® DUKE INSTALLED CONFIGURATION
 * QUALIFICATION REFERENCES

] DETECTOR
VICTOREEN QUALIFICATION
REPORT 950.301

™ § g ™ f

VIKING TEST R

EPORT
- QTP-120

| | . 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) ALED

| | CONNECTION
. | DUKE QTF REPORT TR-069

TRITESITY
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DUKE GQUALIFIED WIRE
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POTTING MATERML DOwW CORHING- )
SYLGARD 186 e

[N
e

FES
- ¥ q

I

VICTOREEN CONNECTOR TERMINATION

PYIEs

ch:

ENCLOSURE 9.7 -

L do L WS
ARy

yr




- INTERNAL AREA FOTTED

WITH SCOTCH CAST 9 S
 RAYC — | e
FOR #EEMG—IANICAL !
:Tm}ﬁm OF JOINT |
ND SULATION HI TEMP SOLDER
R CONNECTION B %‘f.@ﬁ&"" |
DUKE COAX JACKET—7‘ - |
. ' . ‘ ‘ {r
) CONNECTOR
HI TEMP SOLDER

CONNECTION ON SHIELD STAINLESS STEEL SEAMLESS TUBE

length as nzcessarg

.t"ii

DUKE SUPPLIED LOCA QUALIFIED ——— |

INSULATED SINGLE CONDUCTORS . ° ~ VICTOREEN —

AWG suzd as necessar3 'ta'ﬂ: in condyi{) . CONNECTOR POTTED
‘ WITH SYLGARD 186
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OCONEE INSPECTION OVERVIEW

88-03- m Enadequate Mamtenance Pmcedures

-9 Overa!l Program Adequate
o Clarifications/Enhancements of
Procedures Incorporated -~

1 88-03-02:  Operability Evaluation of PIR

o Duke Identified Discrepancy

o Operability Considered Acceptable by
Duke

> Supplemental Information

Demonstrates inspection Concerns
(leakage currents) insignificant for
Oconee Application

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

Quallflcatlon Demonstrated During

lnspectlon
o Mamte_nance Procedure Clarified

T B A T O T T e T P T R T Tl 7 Y NS S T T A T e e




88-03-04 : Cable Similarity

- Duke Position that Files are Complete
o Clarifications Provided During. . | T
“Inspection Confirmed Qualification and
- Auditability

'88-03-05 : High Range Radiation Monitors

~ - Installed Configuration Qualified
| ‘ b o File Supplemented to Clarify Vendor
Scope of Qualification




DUKE ASSESSMENT OF INSPECTION
() FINDINGS

» Duke concurs with the inspection report
that Duke has implemented a program io
meet the requirements of 10CFR50.49

for the Oconee Nuclear Station.

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

| "« The maintenance discrepancies
' - identified in the inspection have been
| reviewed and procedures enhancemenis
incorporated.

- 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)

QT N R e T LY TR L ST T T Y I T AR AT




. 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
® ~ (All equipment qualified or qualifiable)




| ‘ 88-07-02 : " RCS Wide Range RTDs not
. installed in accordance with
Tested Configuration.

- Licensee identified violation, reported
- by LER, and corrected pnoz to
.. inspection.: I G A EAIE RIS

« During an inspection of Raychem
splices by Design Engineering, the
NEMA 4 junction box for the RTD/cable
splice was questioned in regard to
o meeting the vendor requnrement 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.

T T TR T A T D T T T T R R T A N R B D L IR e R S I T



- 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 supphed cable is
not armored. Uk

RTDs are provnded wuth braid, not
armor.

Craft had inadvertently removed
- underilying 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 Compa'nys position

- that the original mstallatlon was

'*unquahﬂed

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




- Duke does not consider this item to
meet the criteria (Generic Letter 88-
07, Section ll) 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’ (pnor to
recelpt of Umt 1 fuel Ioad llcense)
* "'The msta!latmn defacuency 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.

-

RN R




. Duke RdF RTD Installed Confiquration

. -

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

Duke Installed Flex

T

y

. Armored
3 ft. to 15 ft. Field-Run
. Cable
RC Piping
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R

A
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T

SN (130 mm).
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( SEE NOTE G)
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(SEAL WELD 1%
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W .. f. 1IN GROER TO ~ NTAIN THE SEISMIC QUALIFICATION OF THI S I NST Mgy,
D THE A/E 1S ReSPONSIBLE FOR PROVIDING SEISMIC SUPPORT (NG
« —RESONANCE BELOW 35 HZ) FOR THE RTO CABLE.- -

DS _ MAX. RELATIVE OISPLACEMENT (SEISMIC) OF 7iagy
~_ SUPPORT ANG RTD REAR HOUSING IS | IN. (25 M) AND SHALL now "S¥
| (7 MESUET IN A DIRECT LINEAR PULL ALONG THE AXIS OF THE RTD, "~

v ~ o B R P aadocs B e e T i DI s e v e e

 THIS INSTRUMENT. IS SENSITIVE TQ RESISTANCE CHANGES
‘CIRCUIT, (9. 9. SHORTS; SHUNTING RESISTANCES, TERMINAL o GRAGL.

e e >

- AND: INSTRUMENT. RACKS -TO- BE KEPT TO ABSOLUTE- MINIMUM-. TG Avgic -
- CONTAMINATION-BY: CONDENSATION OR DRIPPAGE, CABLES. SHOULD ENTER

s - A ot SicSAr g
D R SRR S AR 1 10t T AT it st S RN Ry

3.. THE A/E IS RESPONSIBLE FOR PROVIDING WIRING ANG ELECTRICAL & -
" CONNECTIOMS WHICH MEET THE REQUIREMENTS OF IEEE 383 FOR ™wE -
SPECIFIC PLANT CONTAINMENT ENYIRONMENT. o o

4. FIELD WIRING TO BE SHIELOED TWISTED QUAD TG INSTRUMENT RACKS M TH
SHIELO' CARRIED AS STH WIRE (UNGROUNDEG).AT ALL TEAMINAL POINTS. .

5. AT INSTALLATION, RECORD LOCATION TAG NO.  , MFR.-, PN, S/N, - = =zt
CONTINUNTY, AND INSULATION RESISTANCE. CONTINUIL AND: lNSULA‘“_O“? :
. SHALL BE CHECKED WITH AN GHM METER GNLY (3.0 VOLTS MAX B YR

‘ . ADAPTOR MUST BE INSTALLED AND STAKED BEFORE RTOD 1S PUT 1% PLACE.
| IF gi-suxms. IS REQUIRED FOR ANY REASON, RTO MUST BE REMOVED. .,
FIRST. | o

-

7. CONVERSION TO S.§. UNITS ARE IN ACCORDANCE WITH ASTM E380,
- INCLUDING RULES FOR ROUNDING. NOTES CONT'D.. :
. . . . ¥ g

. . . T . ..._m.' - —
8. RTO DwWG NO.-ZIZOS'_-SHM NQ QAELRT-O =

e A — v
Sl "‘:x FsT-ATAVEA NCCIFAR STazroy L m
T . STATTS: CEATIPFIED. leons ' B

S OoR CoNsTauCE P
. CERTIPICATION LTR. Mo, carI::fS:g:i - Pis
. | AUTHORITY: p.

: SR » . 1, | S
- ' ‘m:-u%’ *
COMPONENT INFORMATION: R

AODAPTORS FROM VARIOUS RTD MANUFACTURERS ARE MECHANICALLY |NTER-
CHANGEABLE IN THE WELL. RTO'S MAY (OR MAY NOT) BE |NTERCHANGEABLE.

® IN_THE ADAPTORS FROM OTHER MANUFACTURERS, OR OTHER DESfGMY FAGH.
THE SAME MANUFACTURER. (TO CHECK, VERIFY SAME THREAQ SIZE GN -
ADAPTOR AND FINGER NUT OF RTD.) |

BOSS ANO WELL SUPPLIED.AS COMPONENT PARTS OF REACTOR COOLANT
. PIPING SYSTEM. REF. WY YONG. 271C31S ANO 206C470.

o B p— G e
L]

\‘_ ’
: 1N THQ.;EGNaL}f
[ - TION).: INTERMEDIATE  TERMINAL POINTS IN-FIELD WIRING BERCEN Aro- |
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7 NOTES 1. FOR WIRING OF DEVICES ON HULT| -PAIR CABLES (2, 4 OR osmss 3) FIELD 1§ T0 DD (SIZE MO msuu) i
¥ " ~ . PULL BOX AS KEQUIRED.

3. FOR TERMINATION OF THE BULTI-PAIR CABLES (LISTED IW NOTE 1) T0 THE CORRECT .OEVICE. THE COLON .
* " CODE FOR A DEVICE 1S SHOWN T THE RIGHT OF THE DEVICE IW COLUM WARED COLOR CODE. §ITH TWE
COLOR & ALWAYS BEING () POSITIVE AHD COMWECTED TO THE -(+) POSITIVE TERMINAL Git THE DEVICE

I AND COLGR CODE B ALEATS BEING () NEGATIVE AKD CURAECTED 10 THE (-) NEGATIVE Iiﬁi!m OF THE
o DEYIGF, VNLESS GTHERWISE NOTED.

! mm: CABLE TND344 IS A 28PX186.3 mu ROUTED T0 DEVICES INDPTS088 (la & 15) li@ mrmas
l o S (e 7w FRoR 178030048, 1O BE TERWINATED 45 rounﬁs

L " INDPTS080 —e— | o ;
B o LOCNN-52EL548' . f‘ e R |

(R S L —— mom——-wreoxooag
| S | ~ (CN-1785-0u2-01)
28—  —PuLL BOX BY FIELDAS REQD.

 INDPTS090
LOCG:NN-52 EL.548

- '!i“f'ﬁ‘-ﬂ_;lﬂ E%ﬂﬁ?‘ i) WA
i S CABLE | INVFTS450) FURNI fo
S pAalEs 19 SMSS5 AND 19 SHSSS K v
EADS.LSM PLIER Y YENNOR)
nno 0° LsAos”Foa Ansau ROTECTION
mu.o TO INSERT POWER SUPPLY causumow s;susrow. w Né’é’ﬂs‘iﬁ A ro w:z SURE THE
MIN. LOAD RESISTANCE IS 500 OMMS,
FIELD TO LOCATE POWER SUPPLY INSIDE OF TRANSMITTER CASE.
- COLORS SHOWN REPRESENT IDENTIFICATION OF WIRING AND NOT ACTUAL COLGR
. CONNECT TERMINAL.SEVEN(T) OF POWER SUPPLY Tomse
: .mwea SUPPLY —ACOPION 32U40. % "7

>
-

st R
.




' 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 verndor

were Iinstalled in Unit 1 in February,
1986 (1st refueling outage). The Unit 2
valves were replaced before initial

~criticality.




@
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
C 3 . 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.

D oA s T A D e e R N O O

T ST S TR B IO ST T R T T I e



- 88-07-03

e It is Duke Power Company’'s
position that this violation is
strictly a documentation

~concern. This violation falls
under Paragraph Il 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).
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| DUKE POWER COMPANY

TELEPHONE: AREA 704

- P.0.80X 33189 GENERAL OFFICES 373-4011
May 22, 1984 . ’ - 422 SOUTH CHURCH STREET -
‘ R CHARLOTTE, N. C. 28242

- .

Mr. George Chang . -

Robert E. Mason Company
1726 North Graham Street -
P. O. Box 33424

Charlotte, NC 28233

Re: Catawba Nuclear Station Units- 1 and 2 - oo o 0 o0 :
VX System Containment Isolation Valves 1,2/VX/1A,2B. : B
elZ0ing -Type 9220 w/Limitorque-SMB-000-2HOBC - 5 femismsiiursb
Specification CNS-1205.02-00-0005 Through Add. 6
-—----MPSCo- Order-No.:-  A-98506 -~ ~————~ oo m
Duke File: CN-1205.02 -

Dear Mr. Chang:

A recent review has indicated that the referenced valves have been supplied o~

with actuator motors having Class B insulation. Per Limitorque Qualification

Report B0003, Class B insulated motors are qualified for use outside contain-

ment only. Class RH insulated motors (qualified by Limitorque Qualification
‘. 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 1 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 fnay be directed to David Cahsey (373-8020).
Very truiy yours,

S. K. Blackley, Jr., Chief Engineer
Mechanica{ and Nuclear Division -

£ DEe sy RN
» E. D. Lindsay, Design Engineer II _
FDC/tkh

cc: R. H. Armstrong

P. R. Herran
R. R. Kovacs




) C o : ‘ Robert E. Mason Company
it : 1726 North Graham Street ¢
. P.O. Box 33424 —

Chariotte, North Carolina 28233 .
R

Phone 704/375-4464

, . N . Robert E. Mason

June 21, 1984

Duke Power Company . o vfrnfiLx*{V@ R ﬁ-_:a;%;;ig
P. O. Box 33189 o .
Charlotte, NC 28242 = 51503,

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

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

‘ 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. 1In 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}

CONTROLS INTERNATIONAL, INC.

]
/

ang
. MASON CCMP Y

. - GC/gs

Distribution: See Page 2
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DUKE POWER COMPANY

DESIGN ENGINEERING-MECHANICAL SYSTEMS AND EQUIPMENT SECTION

ENGINEERING JUSTIFICATION REPORT

Date: June 15, 1984 - 'Report No.:  SES-JR-45..°

To: Mfr. Drawing File  Originated By: /,4 Z /v/f/?f'/lf/- Date:
7
Station: Catawba Checked By: éz./// -&éé’/ Date:

System: __ VX Approved By: % M éz Date:
File No: CN-1205.02 QA Approval. T A

14

Re: Valve Numbers 1,2VX1A and 1,2VX2B
Valve List CBF-3
Specification CNS-1205.02-00-0005
Order No. A-98523
Limitorque Qualification Report 80058 (CNM-1205.19-0001)
Catawba Environmental Qualification Criteria Manual (Rev. 4)

Description of Variation:

LAY
-20-s/
£=27-f¢

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

provxded 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 qualifiéd.énvironment 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

Tk-me actual DBE’env‘ironments for 1,2VX1A and 1,2VX2B are as follows:
180°F peak (per FSAR Figure 6.2.1-6) | |
1.2x107 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 Environment;l Qualification Criteria Manual, the dose
received in 660 seconds is less than (.05)(1.2x10’) = 6x10” Rad. '

b

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

180°F peak '
. 6 x 10° 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 1,2VX1A and 1,2VX2B
applications.

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

T T T YT AT



January 17, ‘1986

J. W. Hamptdn, Manager - - -
Catawba Nuclear Station C

Re: Catawba Nuclear Station
IVXIA and 1VX2B
Limitorque Valve Operators
Duke Files CN-1205.19

 Attached is-a. copy of our environmental review of Sun EP50 grease,. . RS
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 IVX1A and LVX2B are | s
environmentally qualified in accordance with 10CFR50.49.

-

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 2VX2B
operators be replaced with "containment chamber" type actuators prior to fuel
load. :

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

H. E. Edwarqs, Supervising Design Engineer
RRK/tkh . '
. Attachment

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




L= - - - . T, Agent Order No. 33+A02C82628 ‘::"“"u—,'—.

s (R8-84) . Form 930.1A éevs
] - DUKE POWER COMPANY 0 \
' , QUALII Y ASSURANCE DEPARTMENT EC 12 1385
. R sueeuea QUALITY ASSURANCE CERTIFICATION
g B R AT UGN 107988
Name of Supp"sr : Fisher contrOlS mt'l InC. Date ) . ) 12/12/85
. Address of Supplier Plant ____205 S. CenterSt.  Mill Power Order No. _ A98506-13-008 co#l
| | Marshalltown, IA SOLSBuke item or Red. No.
. Addendum
Spec. No. _CNS 1205, 02-001-0005 Aev. 3
Supplier D Nos. . Replacement parts
Descripuon of COmponent(s)orMaterial(s) __Dwg. No. 17AB676X012 Aétiiai:_o: -

Bf/ ched Documentation covers ali Components/Materials on Mill Power Order: .-

a Attached Documentation covers partial shipment of Components/Materiais on Mill Power Order.

Sy R 2

The following listed tasts, Inspections and reports have been completed as requined by the speciﬂcation' — - e
O Physical & Chemical Analysis . O Major Repair Reoords & Charts
' Hydro (Test Pressure — PSIG : ) O Personnel Quauﬂcauons on Reccrd
Design Report ' -, ' El Stress F!eport ' . C] Heat Treatment
O Radiographic Test. = d Ultrasonic Test ' O Magnetic Particle- -
- O Penetrant Test T O Repair NOE O Cleaniiness: -
00 Operating Test _ : O Performance Curve . ' . O ASME Data Report.
O Dimensional Check = . ODeviation Record # :
9 _ o _ _
2)
3)

This certities that‘the Ileied Component(s) or Meterial(s) conform to the requirements of the above referenced Duke Power
documents including all codes. standards. test requirememe and Quality Assurance requirements Invoked therein.

/ﬂzuz/ M/ﬁi

‘Supplier Representative Authorized Signature

Title & 4 A. ﬁ;’fé‘é@ Date | /%{oz’/ﬂ S

(See Instructions)
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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 repalred fans.

-b%.
i3

The repaired fan assemblles were
shipped back to Duke without installed
breather-drams .

|!




L .
88-07-04 :

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

. Evaluatlon demonstratmg:qualificéti_om
without breather-drains was presented- -
during the inspection.

- A formal calcuiation demonstrating
qualification was provided to the NRC. B

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

T T T L TR R T A TN IR




| 88-07-04

o it is Duke Pawer Company S
position that this violation
falls under Paragraph ill of
Generic Letter 88-07(i.e., not
sufficiently significant to

- merit escalated enforcement,
and would be considered a
severity level IV or V).

et -,~ _‘, - o e st e i . REECEN D A T L R
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PURCHASE ORDER

’%ﬁfiémEPwvwwgmw'éSasgs
12-07-81 -

JOY MFG CO " '
ZSTIPP & FONELL ING

P 0O pox 2402786 . L
. <. - NC 28224 .
SHIPPER

A [va

piy Co.

————— IMPORTANT —_
Nﬂ. GL0444-78

THIS ORDER NUMmBER MUST arpcaR []
OF THE INVOICE aND ON AL PACKAG
—

[s DuKE Power cp.
H C/0 J.W.H
CATANEA N
HRY 274, N
‘T P,
O CLGOVER

AMPTONIMGR. ©  Ggo:

UCLEAR STATION
EWPORT

0. BOX 2S& . -

7 SC 29710

ROADWAY EXPRESS

BUYER wi
FROM SELLER Th
© . AND CONDITIONS
PURCHASE ORDER

MAKE 7

HEREIN DESIGNATED
INVOICE TO: MILL-POWER SUPPLY co. |

CHQRLOTTE
© X7 ouxe POWER co. -
CETO se:.:ishl'f 3

BELOW UNDER NOT|

HOSE ADDRESS anp SIGNATURE
€ SOODS AND/OR SERVIC
SET FORTH ON BOTM T
SELLER SHALL TRANSF
©  HEREIN DESIGNATED, AT Th,

HEREIN SPECIFIED. THE FO

APPEAR BELOwW AGREES TO PL
ES ODESCRIBED BELOW Upon T
HE FRONT anD REVERSE sipes

ER AND DELIVER TO BUYER OR TO
T THE TIME OR TIMES AND BY THE

E LOCATION A
ERVICES

LLOWING GOODS AND/OR S

| _DEscripTioN

ID NUMBER - PRICE

QUANTITY [umiT

} FOLLONING  SPARE
. HYDROGEN SKIMMER FAN
© MATERIALS SHALL MEET a

-3§sg~“#cns 1211.00-4 R

THE ‘FOLLO

LL REQUI
EVISION

EA

PARTS ARE

FOR THE

REMENTS oF
#9

4

SRR T 20870057N - |- 30,484, 0
MOTORy 00287-74 . o 8 AN
- BO NOT DELIVER PRIOR TO 1-1-g2, |
SHERePARE PARTS LISTED ABOVE. ARE To BE
STORED IN PROTECTION LEVEL B, o
LL BE FURNISHED UNDER

THIS MATERTAL. SHA
THE QUALITY ASSURANCE PROGRAM OF e
38 S. BROADWAY,

FACILITY AT 3
KEW PHILA. OHIOQ 445863,

A PRICE AND DELIVERY PER Jov MFG. co.
Pl QUOTATION DATED 7-23-81 IN RESPONGE .
o | TO OUR MPSC INGUIRY No. 1212-p-72.

DELIVERY COMMITMENT 35 WEEKS A.R.O.

HED AS PART oF
(CONT. ON PaAGE

- FORMS ATTAC

CASH

$osHs NET 30 pAvs

THIS ORDER:
2y
’ - *NOTICE T : } .
:;f::a:v.t.eoce ORDER gy PROEMF‘I'OAchE';'!'-AEhlgE M"'L. Powen SurrLy COMPANY,;_: UY!
St 4 72010 390 Lo o o e " e o W.T. ROBERTSON, uR,, PRES.

VOICE. wiThH SHIPPING PAPERS ATTACNED, Ane TOag m D ro: BA A n :
_ MILL-POWER sﬂf;:f co. cH LL R g

CHARLOTTE, N.C. 28232 N TN e R
" P0O.BOX32307 TELEX 57.2348 643 B I
L. _'_?,ﬂ N vak) ‘

K
. MASTER copy ek

SHIPPING [

TERMS

. FOB NEW PH_ILADELPHIA. OHIO

AND GIVE DATE ORDER wiLL ar SHirreD,
] side.

ADDRESS
REPLY TO:

roa 333, 7

—— e— ——
e - e, )

T — ——— ca— —




ENFORCEMENT CONFERENCE AGENDA

| DUKE POWER COMPANY :
CATAWBA NUCLEAR STATION
7 JULY 11,1988 |
NRC/REGION il HEADQUARTERS BUILDING
AR ATLANTA, GEORGIA - =~
ENVIHONMENTAL QUALIF!CATION OF EQUIPMENT

DESCRIPTIONC and ANALYSIS © Jim Thomas

of INSPECTION FINDINGS Bob Smith
L EQ ErlesS’“ pport oF Four-t'o':One’ElectncaF-‘ e
- ”Tape:Spl’oe Used on Hydrogerr Recomblners e

f -d;_

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

Ctmaw e

rd

Limitorque Motor Operated Valves in the R
-Containment Air Return and Hydrogen Sklmmer R
(VX). System : e i R

~Joy Rellance Fan Motors Wrthout Breather-Dralns

EQ Flles Support of Mlnco RTDs

. Namco lelt Swrtch Improper lnstallatlon

leltorqueOperators Wlthout T-Draln's Installed o

- _T-Dralns_Not Installed at Low Pornt(Unresolved ltem) |




AGENDA(CONTINUED)

STATION EQ PROGRAM T Tony Owen/Ralph
| Neigenfind

Administrative Controls
Implementation and Training

Program Enhancements

 OVERALL ASSESSMENT OF CATAWBA ~ JimThomas
INSPECTION RESULTS R

£é

CLOSINGREMARKS - - HalTucker




| ‘ 88-07-01 : Hnadequate Documentation of * -
Qualification of Splices for

Hydrogen Recombiners

. As discussed in the inspection report,
qualification was demonstrated durmg
thelnspecnon ~

. Splice is consistent with manufacturers
recommendation and Duke design
documentatlon

_ e 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.




88-07-01

- It is Duke Power Company's
position that this finding faﬁs o
under Section: Il of the:. -
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 i V or
severlty Ievel V.
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Jape ané Scotcazatqr:

<% o Sea) * 1.5 x 0.8
| 4 B e of Feecar :
o 8 :ansnw* ud;?i'v ,

<& . lLeads covered .
., with Heat Shriak S e S S S /
i ) 7 !

.  fdader

(- (3) as Heategr Leoads

. . - . L R s
s ( PZJ > aurullil SR F > LAY S0 aF o rrzuj - N A
- - » ‘V P pa—

3 4

po-3 "44 R .

| SECTION VIFd -

GUIDEL INES FOR manmncw I #

1. Cover eacr individual neater conductor aith (1) cne “sye= of HCS‘-% neat
shrink (apgroniu&te!y three inches long). aa'ereneo Soeciricatien

MCS-1399.0 -00-0063.

2. Lug the (9) ﬂvo #8 heater Yeadslcom:tors uitn the aoaroprn te feeder
lesd. Torque the bdolted cnnaection in accordance wite Spactification
ncs 1390 01-00-0083. ,

3. Yapo onzire connection with 81shop No.- He962 or IM No. 130C tape. Continue
taping connection until sufficient layers have been 2p0pifec 30 equal 1.3
.tizeg the ocutside ctamgtar (03) of the feeder conduclor. . .

4. Apply aporspriate atounts of Scotencote in coniuncticn wiza (2) two naif-lap
laycrs of Bishop No. 20 or Scoteh Vo. 70 sil'cano tage.

5. AppIGCltion cf tage ang Scctchcatc snaii e in 3 menner t-at covars entirt
;-connecticn prcwottng ar. offcc'tvo seal , . _ _ | .

.o

ATTACHMENT 1

e emreomn.m.mane e ac100CL | ime 9PIL 190-04-9 1§ S8T uFIJOSITIL

S e e e ea Lt e -

TR e - T e e ey e o e oot ey gy e s e




338 S BROADMAY
" NEW PHILADELPHIA

_ HEhEIN DESIGNATED SELLER

" OH 44463

- EU26 DSC/SHG/

| DUKE POMER' £, %
C/Q0 E M.COUCH ., ...
PROJECT MANAGER " o
CATAWBA NUCLEAR STATION .

SC HUY 274 e
NEWPORT,. SC 29710 ... . ...
7] Lvia CAROLINA FREIGHT. CARRXERS ..

MAKE INVOICE TO:.

SRR

DUKR POWER COMPANY °.
SATAX czarxrrcara NUMBER . <
56 1002=19 L,

MAIL INVOICE AS DIR Eigﬁ UNDER NOTICE TO SELLER® .

BUYER WHOSE AODRESS AND SIGNATURE -APPEAR BELOW ES TO PURCHASE
FROM SELLER THE GOODS ANO/OR SERVICES DESCRISED BEI.OI' UPON THE TERMS
AND’ CONDITIONS SET FOATH ON BOTH.THE FRONT.AND REVERSE:SIDES OF THIS -
PURCHASE ORDER. SELLER SHALL TRANSFER AND DELIVER TO BUYER OR TO PERSON
HEREIN DESIGNATED AT THE LOCATION AT THE TIME OR TIMES ANO ﬂY THE MEANS

UNIT

DESCRIPTION

HEREIN SPECIFIED THE FOLLOWING GOODS AND/OR ssawcss.
ID NUMBER

Aot

AT ES YR

*15024594“

RS YL DO R g aesn

ytisuz44sz“'

SKIMNER FAN HSF-24, S/N GF=-22043, IN.. wrnesive ok b %
ACCDRD&NCE BITH DUKE POWER SPECIF ICATIUN :
o NO e CNS=1214 .00~60~-0098 THROUGH - - oo
REVISION. ND'““Z DATED SEPTEHBER 17,

’J"RﬁPhIR PMTS LISTED BELOU hS‘ TM(EN FROH,,'“"‘*,,,,,,&' iy
Jay. DRMJING NO. FF 16372 '

INLET SIDE PLATE ASSEMBLY (ITEH 2)_-[;;Fﬁf&m>V.

HEEL ASSEMBLY ‘(1TEM 3> ;ﬁiﬂmm“’eE%~~**3£33ﬁ“'ﬁ2J

Pﬁ“._

2N a..' Qg

RERE v_fz cr uonnmwa'

a1
..».-~:.-ﬂ9-g‘ea Rals A
ENE P
* e dcvIMTA f ADgA
R T B o
VRS rxN AT YOT TR v
TR e TN, h;-o, -

PR R
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@ ss0705:  MINCORTDs - Termination
S y Submergence

~« Inspector unable tophysically examine
- the termination of the RTDs due to time
restraint.

« Duke prowded documentatlon
demonstrating sufficient length of mmerai
insulated cable had been ordered with RTD
to accommodate termination above flood
level.

» Inspector expressed concern that he had
‘ observed instaliations 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 resuits
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.




B -

88-07-05

- It is Duke PowefCompany's

position that this
documentation-deficiency falls
under Paragraph Il 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 1V or V).




‘ MINCO RTD Installed Confiquration

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

Duke Installed Flex
Over MINCO Qualified
Pigtails

"APPR OX- Armored
20 ft. Field-Run
Cable

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 mstaliatlon dewatlons durmg
the inspection). SRR T

« 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 inspectioh 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 statlon technician
EQ training.




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).




®© = lnaugpumTswircH [ )

10- Cover Gasket
12- Cover

Duke as-found configuration 1 - Switch Body

b



' 88-07-07 :  Limitorque T-drains

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

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.




| ‘ 88-07-07
+ The corrective act‘ions' 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




88-07-07

e It is Duke Power Company's

L ) - 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 1V or V).




OVERVIEW

88-07-01: Hydrogen Recombiner Tape Splice

o installed Configuration Qualified
> Issue more related to auditability

88-07-02 : RCS Wide Range RTDs

o lnstallatlon Error

o Misinterpretation of Drawmgs |

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

o Completeness of File Issue

o Equipment Replaced for
Conservatism |

o Replacement Operators are Fully

Qualified




'OVERVIEW(CONTINUED)

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

88- 07-05 MINCO RTDs
o Installed Cenﬂguratnon Quaimed

o esagn Oversaght

88-07-06 : NAMCO Limit Switch
o  Specific Equupment not Required
o Failure to Follow Construction
- Installation Procedure
o Subsequent Walkdowns Revealed No
'~ EQ Deficiencies

88-07-07 : Limitorque T-drains
°  Qualification Not Compromised
> Lack of EQ Precautions in Painting
Procedures |

88-07-08 : 2NI-122B T-drains
| (Unresolved Item)
> 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 Siation.

- 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.

e As discussed in the inspection report,
Duke had previously identified the need
for training enhancements.

- Enhancements being implemented durmg
‘the mspectlon have been completed.

- 25 AR R




- 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)




ASSESSMENT(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 Affectmg Limited
- Systems

* No EqUipment Modifications Required




@ ASSESSMENT(CONTINUED)
- It is Duke's position that the EQ~
violation(RdF RTDs) identified by Duke
prior to the inspection does not meet
the "clearly knew" or “clearly shouid
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
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January 29, 1988

MEMO TO FILE: 0S-90A

SUBJECT: Oconee Nuclear Station
Electrical Penetration Assemblies - Viking Types B, D 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, C1, C2, D, E, E1l, F1, F2, G, H1l, 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 Assemb]ies,
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 DBE environ-
mental conditions (inside containment) was primarily demonstrated by applying

a continuous current at normal operating voltage on the conductors (serfes
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 penetration assemblies and electrical connectors.

The Viking Industries, Inc., E1ectricaleenetration Assemblies, Types B, C1, D,
F2 and J were subjected to DBE 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 character-
1stic (insulation resistance) based on a thorough overall review of the Envi-
ronmental 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 B, C1l, C2, D, F2 and
J-(W]th exception of the RG1l triaxial circuits) is 250KQ at 500 VDC. The
qualification including the functional characteristic (insulation resistance)
for the Type g (RG11 triaxial circuits) is limited by the RG1ll triaxial cable
connected to the triaxial connectors.
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SUMMARY OF THE QUALIFICATION OF THE VIKING INDUSTRIES, INC., ELECTRICAL
PENET ON ASSEMBLIES TYPES, B, Cl, C2, D, F2 AND J CONCERNING FUNCTIONAL
CHARACTERISTICS (INSULATION RESISTANCE): .

1.0 The following provides information as to the inside containment Environ-
mental Qualification: ) :

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

1.1.1 0M337-0080-001, pages 4-111 through 4-134

1.1.1.1 Normal operating voltage and circuit continuity was main-
tained (OM337-0080-01, 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 qualificatibn of the Types (1, C2 and D electrical -
penetrations was performed by Viking Industries, Inc. as documented in‘ the
following file. number: - i

i

1.2.1 0M337-0080-001, pages 4-136 through 4-185

1.2.1.1 Normal operating'voltage and circuit continuity was
maintained (OM337-0080-001, 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 (OM337-0080-001, 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 D electrical penetra-
tions. The environmental qualification and functional
characteristics (insulation resistance) of the Types C1
and D 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 0M337-0080-001, pages 4-187 through 4-229

1.3.1.1 Normal operating voltage and circuit continuity was
' maintained (OM337-0080-001, 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,
R _ 4-213H, 4-213I, 4-213X, 4-213Z, 4-213AA, 4-213BB, 4-213HH,
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4-21311, 4-213JJ, 4-21371Z, 4-213AAA, 4-213BBB, 4-220,
4-221, 4-222, 4-223, 4-224, 4-2298B, 4-229C, 4-229D,
4'229?, 4-229F and 4-2290). -

1.3.1.3 The minimum insulation resistance measurement taken during
the environmental testing was recorded as being less than
500 KQ at 500 vDC (0OM337-0080-001, pages 4-213CC, 4-2130D,
4-213EE, 4-213KK, 4-213LL, 4-213PP, 4-229B, 4-229C,
4-229D, 4-229E and 4-229F).

1.3.1.4 The qualification of the RG1l triaxial circuits in the
type J electrical penetrations are limited by the RG1l
triaxial cable connected to the triaxial connectors
(0M337-0080-001, pages 4-213CCC, 4-2130DD 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, C1, C2, D, 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. : g

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 KQ at 500
VOC, a worst case functional characteristic (insulation resistance) of 250 KQ
at 500 VDC was assumed. In summary, the functional characteristic (insulation
resistance of 250 KQ at 500 VDC) provides both a technically conservative and
technically justified representation of the Viking Industries, Inc., Electrical
Penetration Assemblies, Types B, Cl, D, F2 and J (with the exception of the

RG1l triaxial circuits) during all environmental conditions (inside or outside
containment). ) :
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The effect of a 250 KQ 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 Penetra@ion Assemblies
Types B, D and J (with the exception of the RG1l1l triaxial circuits). The
results indicate that the required long term circuit accuracies can be main-
tained at a penetration assembly insulation resistance of 250 KQ at 500 VDC.

CONCLUSION:

Based on the extremely conservative interpretation of the qualification docu-

_. . mentation available and the Oconee circuit analyses, it is concluded that the
test verifies the adequacy of the Viking Electrical Penetration Assemblies, B
Types B, D and J for their Oconee applications. -

/<:)f94{:£”hvb7
PREPARED BY: R. P. Dover
Technical Associate

INSPECTED BY: B. G. Burton
. Senior Technjical Specialist

: S/ Vogboiie e
REVIEWED BY: J. P. Véé?ewede
Supervising Design Engineer.
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()u”L.(Cienshqw
\_/ Senior Engineer

. ~ ATTACHMENT 1 ( 3 PAGES)

APPROVED BY:
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February 26, 1988 -

DURE POWER COMPANY

ATTN R G MALLANEY
ELECTRICAL DIVISION

DESIGN ENGINEERING

526 SOUTH CHURCH ST

CHARLOTTE NC 28298

Reference: Enclosure 9.1 .
Victoreen Radiation Monitor in Containment

Termination Procedure ’
m
Dear Mr. R. G. Mallaney:

1 have reviewed the referenced document recaived this dace. Ie appearsa
that Duke Power Company has attempted to address the concerns raised. in
Victorean Qualification Report 950.301. This presupposes that the
materials not covered by report 950.301 have been separately qualified '
for the LOCA environment, - . : -

Une area of concern resulted from this veview. The mismatch in tem-~
perature 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 bet=~
veen signal to ground, for an electrical analysis of circuit, the ion
chamber is electrically equivalent to a guarded air capacitor. Thers-
fore, the voltage impressed across the signal to ground would be tha
voltage drop caused by 7E=ll amps flowing through air at the 1R/hr end
of the scala and that caused by 7E-4 amps at the 10E7 R/hr end of the

acale,

If there are any further ‘questions, please feal free to contact tfn
undersigned. , .

Yours truly,
VICTOREEN, INC.

K. E. Stafford :
Manager, Reliabilicy Enginqering

KES/slk

. ’ G000 Cachranload -
' Cleveiandg, Ohio 44139.3395

(216) 248-9300
FAX (216) 28R.930)
TWX 81082145027
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. Victoreen, Inc. | Fage lof |

March 1, 1988

DUKE POWER COMPANY
ATTN E G FRAMPTON
DESICN ENGINEERING

526 SOUTH CHURCH STREET
CHARLOTTE NC 28242
Deur Mr, Frampton: ' =
Victoreen has reviewed the sketch of the Ocones Field Installation "
tranemitted by Fax on February 29, 1988. This design addresses the area

of concern raigsed in the letter from K. E. Stafford to R. G. Mallaney of,

February 26, 1988,

‘_ If there are any further questions, please feel fres to contact the
undersiganed.

Yours truly,
VICTOREEN, INC,

Kz

.Ks E, Stafford
Manager:
Reliability Engineering

KES/slk

BO00 Cochran Road
Cleveiai, Olno 44139 3398
(216) 248 9300

FAX (116) 248 930t

TWX 410-421-8287
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) o llhgzxibit S

By usingy the adors velias 4= U wool By b erar o lewkaze.

By usring - .
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= _Mr. Richard Sokal
e 13l ing N
-»";‘:—'—«- o;- ' : AN ’
Leakaga Currents .
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: Vs ;_3
- Dear Mr. Sokal: 2 .. , ?
3
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gz 'Iheﬁ'tollovinq is in rasp.onse‘ touyour‘ qﬁeétion concerning ths contribu;ii‘xm e
= OF affect of the Raychem nuclear grade splice to circuit loop accuracies
— — (g.g.. leakags currents): : .

B - By cdipletely sealing and reinsulating each connection, electrical
.{"-_if’:‘f"; ' - performance of splices is similar to corresponding length of cable.

- Periodic IR resding during the LOCA sxposurs (Wyle 58422-1):
: ~ 1010 initial (ambient in water)

L -~ 107 at 300°F (atter peak)
TR w108 at 23007
S ~ 1010 fina) (aubient in water)

- = Polymeric materials (including cable insulation) lover their

electrical resistance valuss as tenperature goes up, returning as
teaperaturs rsturns. ' ’

- Leakage current of the cable/splice assembly in ANSI C119-1 (ses "

EDR-5008) of only 70 microamps at 600 Yac. (nots: cable lengths wvers
tvo feet long.) - - -

- Leakage current neasuremesnt of the cable/aﬁlice essenbly during LOCA
test (EDR-5011) was 2, 3ma at 340°F with insulation resistance of

- 12109 at the same temperature. (note: cable lengths vere
approxinately ten fest long.)
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- contribution to the eircuit leskage curreats. by &. propexh' installed o
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