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Mr. J. B. Martin, Regional Administrator
U.S. Nuclear Regulatory Commission

Region V
1450 Maria Lane, Suite 210
Walnut Creek, California 94596

Dear Mr. Martin:
Subject: NUCLEAR PLANT NO. 2
LICENSE NO. NPF-21,
EQUIPMENT QUALIFICATION AUDIT,
AUDIT NO. NRC-IR-86-12

Reference: Letter GI2-86-0060, R.F. Heishman to
‘G.C. Sorensen, "Inspection No. 50-397/

86-12," dated July 30, 1986

The unresolved items in the referenced inspection report were briefly
discussed at the Enforcement Conference on August 28, 1986. Additional
information related to the. unresolved items was discussed at that time.
Attached, please  find a summary of additional information related to

the unresolved items.
While your inspectors were operating in a limited time frame, we have
had the luxury of gathering information at a less pressured pace and
believe this information, as well as outr discussion of the safety

significance of these unresolved items, will assist your evaluation.
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If we can be of further assistance in evaluating the unresolved items
from this audit, we will be happy to meet with you at a convenient time.
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A{éﬂ.fG.c. Sorensen, Manager

Regulatory Programs

KRW/kss

cc: JO Bradfute - NRC
E Revell - BPA
NS Reynolds - BLCP&R
NRC Site Inspector







POTENTIAL ENFORCEMENT/UNRESOLVED ITEM (ROSEMOUNT)

1.  Contrary to paragraphs (f) and (k) of 10 CFR 50.49 and section 5.0
of NUREG-0588 Category II, at the time of the inspection, Washing-
ton Public Power Supply System's (WPPSS's) installation of three
Rosemount 1151 transmitters was not qualified because spare cable
entra?ce hubs were not sealed. (Paragraph 4.D.(1), Item 50-397/86-
12-1.

NRC AUDIT REPORT DISCUSSION

Rosemount pressure transmitter model 1151, QID file 209007 - In the QID
file test report RTM 57820, page 11, section 4.2.1 states that the user
has the responsibility to provide nuclear qualified seals at conduit
connections to prevent the entrance of conductive fluid or vapor, which
could cause abnormal operation due to leakage currents. Like other
plant walkdown specimens, transmitter CMS-LT-1 was identified during the
entrance meeting on April 28. During the plant physical inspection of
April 30, the NRC inspector observed that thread sealant on a stainless
steel plug in a spare cable entrance hub on the transmitters electronics
housing was tacky and volatile. The I&C supervisor accompanying the
inspector stated that on April 29, the transmitter 0-rings were replaced
and the ‘cover- torqued under MWR #AU5159. The inspector determined that
the completed MWR did not address the housing plug, although it did
identify the transmitter as environmentally qualified. The inspector
also observed that the EPN was merely written on the housing in red felt
tip pen, with no other tagging or identification in the area. The
completed MAR did not’address the lack of proper tagging.

The two technicians who worked on the transmitter on April 29, stated
that they installed the plug because the hub was completely open. An
I1&C engineer who accompanied the technicians identified the transmitter
for them based on his experience with it during the preoperational test
program. Neither the technicians nor engineer replied when asked why
they did not document the missing plug or tag. The QC inspector who
witnessed the work stated that when he first saw the transmitter, it had
a_red shipping cap on the hub and that he did not document the missing
plug or tag because his inspection was limited to verifying the special
maintenance instructions of drawing M944. A11 four licensee personnel
stated that they had completed their documentation on this matter.

Note: The inspectors also noted that the 1icensee NCR #286069
dated March 14, 1986 identified need for additional sealant in the
conduit for CM-S-LT-1 and other transmitters. DCP 86-0101-0A dated
April 4,.1986 covers resolution of the resultant FCR-86-047 by
documenting the introduction of sealant into the conduits under
vital (expedited) work request #AV .0570. The inspectors concludéd
that, even if the concern raised in NCR #286069 were regarded as a







violation, a notice of violation would not be issued under the
self-idenfication and correction provision of 10 CFR 2, Appendix C,
Section IV. This item is noted because of its apparent similarity
to the concern raised during this inspection. In fact, the two are
completely different because AV 0570 deals with connected conduit,
whereas the inspection concern addresses the unused (spare) conduit
connection.

At the request of the inspectors, the licensee examined additional
transmitters for possible open spare cable entrance hubs. The licensee
reported prior to the exit meeting that of 90 additional transmitters
examined, nine had either a plastic cap or no closure in the unused
conduit entry. Two of these, EPN's CIA-PT-21A and MS-P-51B, required
plugs for environmental qualification.

Paragraph,3.11.4.2(4) of Supplement 3 to the WNP-2 SER NUREG-0892, dated
May 1983, documented that during the February 1983 NRC plant walkdown, a
transmitter housing was observed to have only a plastic insert instead
of a threaded metal plug. The'SER supplement states that the insert
does not provide leaktight integrity and could permit steam from a high-
energy ‘Tine ‘break to enter the housing. The licensee's awareness of
this concern is documented on page 67 of 67 in the QID file, which is
part of a July 9, 1983 "“Appendix A" response to NRC comments as follows:

Comment: "There are two threaded connections on,the Rosemount
transmitter's electronic housing. In several cases, we
noted that a plastic plug was used to "seal" the unused
connection. However, this:plug was loose and would permit
steam to énter the electronic housing. Other trans-
mitters utilized a threaded metal plug which appeared to
provide adequate sealing.

These concerns relate to all instruments or equipment
which are connected to Anaconda Flex conduit. Also,
since all Rosemounts are of similar mechanical design,
all models should be inspected for plastic plugs."

Response: "The Supply System will investigate these items following
- thg audit. Corrective action will be taken as required."

The procedural aspects of the Rosemount 1151 transmitter installation
deficiencies are included in Potential Enforcement/Unresolved Item 50-
397/86-12-5 in secion’4.D(5) below. The direct EQ deficiencies resul-
ting from the installation of unqualified equipment constitute Potential
Enforcement/Unresolved' Item 50-397/86-12-1.







SUPPLY SYSTEM RESPONSE

As stated in the inspection report (paragraph 4.D.1) the pertinent quali-
fication test report (RTM 57820) notes that the user has the responsibility

to provide qualified seals. The inspection report also noted that a previous
concern had been raised on March 14, 1986, which resulted in the placement

of additional seé]ant in conduits under MWR AV570. The inspection report,
however, erroneous]y concluded that MWR AV570 deals with connected conduit
whergas Fhe inspection concern addresses the unused (spare) conduit
cqnngc?ion.f MWR AXSZ? in conjunction with the associated Field Change

Recqrd 85-04{ (attached), which provided engineering direction for the vital
qu@ quuesp AY?SZQ, directed a procedure for the application of "Dow

Corning 3-6548 silicone foam to fi11 the wire entry cavity and into the conduit
gnpry....? The. MHR AYQSZQ implemented the F{e]d Change Record configuration
and a portion of these instructions stated "Remove plug from the unused conduit
port if ngcéssary.f It further instructed the craftsperson to "fill the wire
cayity and in?q thg conduit entry....f The transmitters, CMS-LT-1, MS-PT-51B,
and g;A—PT-ZlA, were subjecp to this MWR and the documentation of work per-
formed on 3/1?78@ }hap states prp1igd foam to 111 cavities in Rosemount

transmitters," is explicitly indicated.

In short, by using the qualified foam sealant, the need for a steel plug in

the unused entry was no longer required. The Supply System correctly fulfilled

its responsibility to provide seals at conduit connections to prevent the
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entrace of conductive fluid or vapor, and the transmitters were in a quali-
fied condition. Accordingly, the Supply System maintains that there was

no qualification deficiency. (It should be noted that steel housing plugs
were installed in all Rosemounts prior to the end of the refueling outage

even though they were not required).
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1. FCR NO. PAGE

| @,3 SUPPLY SYSTEM FIELD CHANGE RECORD 86-o47 001
3. DCP NO.

7. REASON FOR FCR 2. MWR NQ.

PROVIDE ZEECLEaRARZS CONDUIT | S— TR TE
ENTRY SEAL FOR SAFETY RELATED © VARIOUS [pes4ms

A%Ml’[ tERS » S. SUBJECT
PRESCURE -m - SEALING COODUIT EMTRY

[T QUALITY CLASS
T

8. RECOMMENDED CHANGE

‘REFER “TO PAGE 903:005  oF THIS Involves safety:related components
. Requires change to FSAR

FCR. . Involves work onn ASME pressure boundary
Materially changes praviously approved design

}3. THIS FCR MODIFIES DIRECTION GIVEN 8Y DCP/ FCR 10. THIS FCR INITIATES A NEW DESIGN CHANGE AFFECTING OWGS

NONE NOME
| + 11, FCRPACKAGEINDEX. . -

Approval Form, Paga 001
10CFRS50.59 Safaty Evaluation, Page 002 Bill of Material, Pages: n/A Through:

FCR Plates, Pages: _©03  Through: ___Q0S Design Verification (If any) Pages: _L/A__‘nmugh: -

Other: i Other:

12. TELECON RECORD

T L. MILES

Telecan initiated by: Ron BARBEE Design Engineer contacted:
DATE / TimE

alecon initiated by: SATETTINE Plant Technical contacted:

This FCR was approved technically for implementation by this telecon.
: 13, INSTALLATION'AND INSPECTION REQUIREMENTS

Thae following imstallation and inspection taquiremerntts were identified by the Design Engineor:

NONE DAS DESCRIBED BELOW

' - Y »s?ACKAGEAPPROVAL N
14. ARED B’y DATE / TIME ] lGﬂ ENGINEER APPHOVAL OATE / TIME
}Lulbq A& (‘f‘*wlNVXR‘CH 13.198¢ aj | 3//H e, 7050 m

13, SHIFT M tR APP OATE / TIME 17. Pl_AN TECH |CALAPPR°VAL
C s OS5 I Methortezed 15/"{/?6

"N ro o IMPLEMENTATION:APPROVAL /-~ ~ =+ ¢ e

18. PLANT MANAGER A»nov;u. 19, GENERATION ENGINEERING MANAGER APPRQVAL
Plant Meneqar 2pprovel is prerequisits o Generation Engineering 3pproval is prerequisite
beginning work of msking physical changes to hardware, for declaring safety system operable.

Engineering Manager 2ppeavsl required aftse field work complats

and beforo declaring systam operabls. {Safety-related changes) Detion has been verifled by (state method):

mEmim«iw Manager approval not required (change i3 not safety-relatad).
{Plant Manager, Check zppropriate block)

b 3e, g3s” [T |

95&1’8610 R2 (8-35) (ENGINEERING INSTRUCTION E1 2.4)

OATE / TIME




[TINat Addresmad in Tech, Specs.

|IF YES

tute a change as described in the

IR
A =asuINGTON 2LILIC POMER "%DCP NO. 84-047 PAGE
CR NO. 002
&3 SUPPLY SYSTEM 1. PROCEZDURE NO.,
10CFR50.59 SAFETY EVALUATION T 3FECIAL TEST G,
3. TECH, SPEC REFERENCE “40oes this Design Change, Procadurs 2. FSAR REFERENCE
SECTION PAGE Revision, and/or Special Test consti- VOLUME | SECTION | PAGE

Final Safety Anziysiz Report?

[Jves [@no
v

r5‘1: a change in Technical Specifi- .

cations invoived?
[Bho

Jves

(S3Not Addressed in FSAR

" IE NO

Complete Block No. 8
of this form
Proceed to Block No. 7

7.

Request and receive Nucisor Reg
ulatery Cammission authorization
for change price to imalemen-
tation of the subiect chanos.
eter to 30,

8. UNREVIEWED SAFETY QUESTION EVALUATION: Answsr the
following questions with a “yes” or “no”, and provide specific ressons
justifying the decision:

A. Can the probebility of occurrance or the conssquancss of an accidont
or malfunction of equipment important to safaty previously avaluated
in the safety analytis report be incrsssed?

Cyes MNO Becsuss: PROVIOES LOCLA SEAL To

COMBUIT CONMECTION OF INSTRUOMENTS ONLY .

8. Can a poutibility for 2n accident or malfunction of a different typae
then any uateod praviously in the safety analysis rsport be created?
OJvyes NO Bocause: SHodLD ZSSULT lay Any [migadaD
RELIABILITY.

C. s the margin of safety as dafined in the basis for any technical spee.
iflcstion reducad?

OYES [GNO Bocauss: __NOT SPECIFICALLY ADORESCED (o

TeLH . SPEL.

Any Ancwer {84, B, i ] YES

[BTAN Arswers (24, 8, C) NO

AUTHORIZATION RECEIVED

Initiste Dezicn  Change, Procedure

Manager,

® If answer in Block No. 4 is YES, then the change
is reportable under 10CFRS50,59b and description
of the change will be included in the Annual Repart.
The individual initiating the Desicn Change, Pro-
csdure Revision, and/or Specisl Test is responsible
for submitting FSAR changes to the Plant Licsnsing

Change and/or Speciasl Test Impie-
» montation,

Y

968-16732 R1 (5-34)




& SUPPIY SYSTEM FCR PLATE rerpaceno: QO-MH 7~ 005

q DESCRIPTION OF CHANGE i L. .

INSTRUOLTIONS

SEAL CONDUT ENTRY, TO THE FOLLOWING
ROSEMOUNT NEI PRESSURE  TRAMSMITTERS
IN ACLORDANCE WITH ATTALHED PROLEDURE
SHEETS _ ©0%13005 OF THIS DL,

. e - 2 aes ow

INSTR. TAG MNO.
. LCIA-PT-21A:% . . REA-DPT- IAl
ek CMS-LT=1,2 . ... . . REFA- DPT-1A3%
 HPCS-FT-5 . __REA-DPT- 182
_LPCS-FT- 3
S ME-LT- 26A
o .. MS-LT-24D
‘ 4 MS-PT-S1A, B

RHER-FT-15A.1B ¥C

NOTE
ON—AETINSTRUMENTS,
REMBE-E—or i OF S EAL-TICHT

E ‘kg

-----

HETREMENT |
on*ressure mmsmwms 2 Cefa‘?" REA-D>PT -lm ;,93 |32
CTA-PT-21A42+HE APPLY ] |

DOW CORN INGL SILICONE FOME

I THE CONDUIT AT, THE

FIRST TERM BOX.

‘&:Se\er\-e—-—rc-vl

Q/v(’rr\{ \\r\“o e hduﬁ".' "/ .

wﬂ”f
. Reviges D AE Drawing DCV! Document DSPOC / Criteria
Drawing / Dacumant;No.: ]N EO P M A-” O N O N LY Revision: ‘

€6, SCALE |7 ORAWING OR COQUMENT TITLE

S, P PARE S. CHECKED 8Y
,j [9« M/L‘(\QB/U& é Aud, ,J?MM_ 3//3/% NONE SEALING PROCEDURE

968.18624 (6.84)




T FCR 86-047-004

PROCEDURE FOR SEALING CONDUIT
ENTRY INTO ROSEMOUNT MODEL
1153 SERIES B PRESSURE TRANSMITTER

1. Remove cover (part 1 of Fig. 1) to allow access to wiring terminals
and conduit entry cavity (Area 2 of Fig.1).

2. Prepare and apply Dow Corning 3-6548 silicone foam to fill the
wire entry cavity and into the conduit entry, taking care to separate
wires and providing a complete seal to the cavity walls and wire
surfaces. Preparation and application of the foam material shall
be carried out in accordance with PPM 102923.

2. After foam has fully cured, replace seal ring (part 3 of Fig. 1)
and replace cover.
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POTENTIAL ENFORCEMENT/UNRESOLVED ITEM (LIMITORQUE)

2. Contrary to paragraphs (f) and (k) of 10 CFR 50.49 and section 5.0
of NUREG-0588 Category II, at the time of the inspection, WPPSS's
files did not adequately document qualification of Limitorque
operators because various internal parts and materials and instal-
lation features had not been identified and documented to be quali-
fied. (Paragraph 4.D.(2), Item 50-397/86-12-2.)

NRC AUDIT REPORT DISCUSSION

Limitorque operators, QID file 221001-- IE Information Notices 83-72 and
86-03 called attention to numerous qualification problems involving
parts and materials used in Limitorque operators. Late in 1985 WPPSS
began planning walkdown inspection'of Limitorque operators as part of
their Integrated Limitorque Qualification Program (ILQP). A compre-
hensive Tisting was made of all known or suspected concerns, and binders
were assembled to collect walkdown findings and records .of corrective
actions. The first inspection in the WPPSS ILQP took place on March 28,
1986 during the first refueling outage of WNP-2. An April 15, 1986 NCR
documented deficiencies found in the first operator inspected, RHR-MO-9.
The deficiencies Tisted include incorrect lubricant type, motor orien-
tation, absence of T drains, unidentified/unqualified splices on power
and control wiring, and a grease relief valve shipping cap Teft in
place. The "Not Reportable" block on the NCR was marked.

The Ticensee stated that the nonreportable determination was based on
the availability of alternate equipment. Upon questioning, the licensee
also stated that no further NCR's would be issued until the ILQP walk-
downs and evaluation were completed. Thus, any consideration of repor-
tability involving more than just one opérator was deferred until a
complete evaluation was performed.

At the time of the NRC inspection, the T1icensee stated that the outside
containment operators in the ILQP had been walked down, and about 30
percent of those in the reactor building. Although the Tlicensee de-
clined to provide a commitment date for completing the walkdown, agree-
ment was reached that the hardware would be in a qualified configu-
ration prior to restart.

NRC review of walkdown sheets for the first eight Limitorque operators
examined by WPPSS in the ILQP showed the following deficiencies:

a. T drains not installed in several units.
b. Gear grease not sampled in two or 'more units.

c. Gear grease sampled, but not identified, in four units.
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d. Limit switch cover gasket materfa] not identified in two or more
units,

y

e. Limit switch gear housing material not determined in one unit.

f. Improper orientation of drain plugs in one or more units would not
permit drainage of motor housing.

The NRC inspection team's walkdown of six Limitorque operators identi-
fied the following deficiencies:

a. The motor nameplate for RWCU-MO-1 shows 40. ft.-1b. starting torque,
vs. 25 ft.-1b. on the ILQP walkdown sheet.

b. Several wires on the Timit switch finger board of RCIC-MO-76 had
stripped, stretched, and/or frayed insulation in close proximity to
the switch compartment cover.

c. A thin film of 0il. on the bottom of the RCIC-M0-8 switch compart-
ment cover indicated grease leakage around the switch seals.

d. Unidentified tape splices with no qualification documentation were
typically found on the motor' leads inside the 1imit switch com-
partment.

Additionally, the review of the QID file showed that it did not contain
sufficient information to establish similarity between the plant equip-
ment and test specimens for each model reviewed. Limitorque operators
constitute Potential Enforcement/Unresolved Item 50-397/86-12-2.

SUPPLY SYSTEM RESPONSE

Prior to 1986, the Supply System had established qualification of all
147 safety related Limitorque motor operators wiph qualification docu-
mentation which relied on Limitorque documents and field walkdown to
verify installed configuration. The Supply System has a documented
program to review IE Notices. In addition, the Supply System is an

active participant in the Nuclear Utility Group on Equipment Qualifi-

cation. From these sources, the Supply System hecame aware of concerns







regarding the qualification of Limitorque internal subcomponents. The
need to perform a detailed examination of Limitorque subcomponents
crystallized with IE Notice 86-03, dated January 14, 1986. A program to
examine Limitorque motor operators at HNP 2 and correct any deficiencies
was planned. The program 1nc1uded eva1uat1ng the scope of investigation,
estalishing inspection criterﬁa;‘deoermining the“neeg to iinclude investi-
gation of other Limitorque issues, establishing materials orocurement
requirements, training of inspectors, discussions with craft, and review
of records. The planning resulted in inspections being conducted about
60 days after receipt of the 1986 I&E notice. This also coincided with
the start of the first refueling outage of WNP-2. A detailed chronology
is attached. The events presented represent appropriate timeliness and

effort for the problem as it evolved.

The program, called Integrated Limitorque Qualification Program, first
reexamined all sources describing potential problems which might be

found. This assisted in training technicians and in anticipating mater-
ial requirements. As described in the NRC Audit report, the first motor
operator was examined on March 28, 1986. The results were evaluated and
an NCR completed on April 15, 1986. The NCR was evaluated as not report-
able. The ILQP was'comp1eted on all 14Z Safety-Related motor operators
prior to the end of the outage. The NCR was reevaluated and deemed repor-
table, and reported on July 2, 1986, by LER 86-019. The Supply System
believes that NCR #286-132, dated April 15, 1986, identified the need for







corrective action on internal components to one Limitorque operator and
called for inspections to determine if other operators were in need of
similar actions. The ensuing ILQP covers resolution of the issues for
all Limitbrque operators located in potential harsh environments at WNP-2.
We conclude that if the concern raised by Item 50-397/86-12-2 is regarded
as a violation, that a Notice of Violation should not be issued under the
self identification and correction provision’of 10CFR Part 2, Appendix C,

Section IV.

SAFETY SIGNIFICANCE

The Supply System corrected all of the concerns associated with the Limi-
torque operators discovered during the walkdown and prior to starting up
from the outage. As detailed in LER 86-019, we consider the discrepancies

corrected as having Tittle saféty significance in the time frame prior

to the outage.




11/15/85

01/03/86

01/14/86

01/15/86

01/27/86

02/11/86

02/24/86

03/06/86

03/11/86
03/20/86

03/28/86

04/29/86

06/03/86

06/07/86
07/02/86

Limitorque Motor Operator Chronology

NRC issues draft EQ inspection modules to the Regions. Check-
Tist for valve motor operators at page 17 does not mention
terminal blocks, wiring material, or any other internals.

Nuclear Utility Group on Equipment Qualification (NUGEQ)
consultant issues memorandum describing status of Limitorque

- jssues.

{

NUGEQ Steering'cbmmittee discusses contacting Limitorque for
clarification of all issues which might raise questions of
Limitorque qualification.

&

NRC issues IE Notice 86-03 vegarding Limitorque wires.

NUGEQ consultant sends group members extensive packages re-
garding Limitorque qualification.

NUGEQ directs Steering Committee to proceed with a meeting
with Limitorque.

Supply System has Impell perform special review to independently
assure that all issues are being considered.

Supply System management directs Engineering to prepare to
perform an Integrated Limitorque Qua11f1cat1on Program (ILQP)
at refueling outage.” Maintenance authorized to expand craft
forces to perform the inspection.

NUGEQ status letter on plan to meet with Limitorque.

NUGEQ members met with Limitorque to discuss various quali-
fication issues.

Supply System begins inspection program and performs corrective
action on Limitorque opérators. Walkdown data questions and
potent1a1 correct1ve actions based upon ILQP issues list.

NUGEQ issues draft Limitorque report.

POC decides to complete work on all Limitorques prior to
end of outage (only 3 remained to be worked).

Final completion of work on'all Limitorques.

LER 86-019 1issued.
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POTENTIAL ENFORCEMENT/UNRESOLVED ITEM (ROCKBESTOS)

3. _Contrary to paragraphs (f) and (k) of 10 CFR 50.49 and section 5.0
of NUREG-0588 Cateegory II, WPPSS's files did not adequately docu-
ment qualification of two types of Rockbestos cable because docu-
mentation of qualification of type 780 polyethylene compound was
not available. (Paragraph 4.D.(3), Item 50-397/86-12-3.)

NRC AUDIT REPORT DISCUSSION

Rockbestos cable, QID file 036003 - The qualification criterion for this
file was NUREG-0588 Category II. The file did not contain any perfor-
mance/acceptance criteria or functional analysis, nor was there any
indication that current-produced heating of the cable had been consi-
dered in the determination of service temperature. A rvevision to the
flle incorporating discussions of these two items was in progress at the
close of the inspection. WPPSS personnel had determined that cable in
primary containment consisted of second generation Series 100 coax,
power and ‘control cahle formulated with 760D and 760G, and two conduc-
tors formulated 'with 780. Qualification'was established for the coax
and 760 formulations with vendor supplied test reports. The test report
referenced for the 780 formulation was one identified in IN 84-44 and,
therefore, did not support qualification. WPPSS was attempting to obtain
a report from TVA which they feel will qualify the 780 formulation.
gg;ﬁggs§253cab1e constitutes Potential Enforcement/Unresolved Item 50-

SUPPLY SYSTEM RESPONSE

Environmental qualification of Rockbgstos Cable is a well known issue.
chgbgsfos' testing of Fheir cable was called into question following NRC
inspgctions which included evaluation of Rockbestos environmental quali-
fication testing. This deficiency was documented in IE Notice 84-44,
da?gd Jung 8, 1984. Rockbestos responded with a testing program to

gstab]ish 1qng term qualification of each cable type currently produced

by Rockbestos. Final Rockbestos reports were dated November 11, 1985,

Nngmbgr'lz; 1985, and ‘March ‘12,1986 for chemically cured, irradiation

curgd and coaxial cables, respectively.







Rockbestos also responded to the NRC's inspection reports and IE Notice

by justifying their cables' capability to perform based on correlations
between the flawed Rockbestos testing and testing performed by others.
These justifications were accepted by the NRC as adequate interim qualifi-
cation. At the time of the NRC audit in April 1986, the Supply System

had 1incorporated the final Rockbestos reports and with Rockbestos' assistance,
documented the similarity between all Supply System cable insulation and
th Rockbesfos ngps except one wire in each of two cable types with the
insu]a}iqn materia] formulation KXL-280. The similarity between KXL-780
and the Festgd KXL-Z@O material was open at the time of the audit. This
open issug was explicitly recognized in the Supply System documentation.
Because of this open issue, the interim qualification documentation was
still being main?ained as part of the overall qualification package.
Addipiona11y, procurement had begun to obtain a TVA report which would
cqmp]g?g qua]ifica?ion documentation for the KXL-780 compound. This report
has now been obtained, the file amended, and the documentation deficiency

closed. In addition, we have.since received the Rockbestos similarity

‘gya1uation which establishes that the test of the KXL-760 material formu-

Tation qualifies the KXL-780 (attached).
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‘ SIMILARITY ANALYSIS OF KXL-780, KXL760-5, KXL760 AND KXL-760-D

The Rockbestos Company has wused four slightly different formulations of its
chemically cross-linked primary insulation material in Firewall 1II constructions.
Some of these were tested prior to 1984 in qualification tests which were the subject
of US NRC IE Information Notice 84-44. The material in current use, designated
KXL-760-D, was requalified by Rockbestos Qualification Report #QR-5804 in 1985,
testing for which was done under tight QA control and was periodically monitored by
the NRC. Rockbestos has completed a series of tests to determine whether the four
materials are sufficently similar that LOCA test results for one are applicable to
all. The tests were performed in accordance with Rockbestos Test Plan #TP-6801.
This report presents a summary of the results of these tests and conclusions based
thereon.

s

"Cable Descriptions

Cable A: 3/C #16 AWG Firewall III with KXL-780-as primary insulation
Cable B: 3/C # 4 AWG Firewall III with KXL-780 as primary insulation
Cable C: 7/C #12 AWG Firewall III with KXL-760-5 as primary insulation
Cable D: 5/C #12 AWG Firewall III with KXL-760 as primary insulation
Cable E: 7/C #14 AWG Firewall III with KXL-760-D as primary insulation

- 11 cables except cable M"E" were manufactured in 1977 and supplied by Sacramento
unicipal Utility District. Cable "E" was randomly selected from stock.

Tests Before Conditioning

Two samples from each cable were tested for flammability per ICEA S-19-81, Para.
6.19.6. All passed this test. Two samples from each cable were tested for tensile
strength and elongation per ICEA 5-66-524, Para. 6.4.11. Six measurements of each
were taken. Averages of these results are”lised .as."as received" values in Tables I
and II. They show all cables met the ICEA standard of 273% elongation at rupture and
all but cable "A" met the ICEA standard of 1800 lb./in” tensile strength. It is
clear that all values are in the same range inasmuch as there is nearly as much
variation in the values for the two samples incorporating KXL-780 (Cables A and B) as
in the values for cables made from materials with different designations.

Conditioning

L]

Samples from each cable were placed on @ mandrel in an air-circulating oven and
maintained at a temperature of 121 °c for 168 hours. Other samples underwent
radiation conditioning ~ one sample from each cable being subjected to 50 megarads,
another to 100 megarads, another to 150 megarads and another to 200 megarads.
Radiation was from a gamma source, Cobalt 60, in air at a dose rate of less than 1
megarad per hour. Irradiation was performed by Isomedix, Inc., of Parsippany, NJ.
No samples were exposed to both heat and radiation conditioning.
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v TR-6801

Tests After- Conditioning

'All conditioned samples were tested for tensile strength and elongation per ICEA
S-66-524. Three measurements of each sample .were taken. Averages of these results
are shown in Tables 1 and II. Tensile strength was not drastically affected by
radiation. Cable "A" showed a significant increase in tensile strength after heat
aging, but cable "B", also made with KXL-780, showed a decrease. Only cable "E" fell
below the TP-6801 target of 85% of the "as received" value after heat conditioning,
but even this cable exceeded the ICEA standard of 75%. The results for elongations
after air-oven aging were similar to those for tensile strength. As expected, the
elongations of all samples were significantly affected by radiation. All trend the
same way: The elongation of each was sharply reduced by absorption of the first 50
megarads, little affected by the next 50 megarads, then greatly reduced again by the
last 50 to 100 megarads, all cables retaining between 6% and 9% of their original
elongations after the full 200 megarad dose.

After conditioning, all samples were tested for heat distortion for 1 hour at 121°%
per ICEA S-66-524, Para.6.10.2.2. Results, shown in Table III, indicate all four
insulating materials respond to conditioning similarly, and remain’ significantly
below the ICEA limit of 30% distortion. )

Heat-conditioned samples of cables "B" through "E" were subjected to an EM-60
Accelerated Water Absorption test per ICEA S-66-524, Para. 6.6.2. This test is
intended by ICEA for "as made" rather than heat-conditioned samples, therefore,
failure to meet criteria established for the class of insulation should not be
interpreted as indicative of substandard material. Results are shown in Table IV.
ielectric constants were all between 2.25 and 2.91, capacitance increases generally
ere greater than ICEA standards (with exceptions) and stability factors met the ICEA
"~ standards with great margin, uniformly. -The results indicate overall similarity.

Conclusions

Rockbestos Firewall III primary insulation materials KXL-780, KXL-760-5, KXL-760 and
KXL-760-D are all chemically cross-linked polyethylenes. The differences in their
formulations are slight. The results of this test program demonstrate their
electrical and mechanical properties to be similar both initially and after either
heat conditioning or radiation conditioning. It is concluded that these materials
are sufficiently similar that LOCA test results obtained using any one of these
materials are completely applicable to comparable cables containing any of the other
of these materials.




TABLE YA — TENSILE STRENGTH (LB/IN )

» ° TR-6801

KXL -~ 780 KXL-760-5 KXL-760 KXL~-760-D
Cable A Cable B Average Cable C Cable D Cable E
As received 1760 2476 2118 2078 2557 2800
After:
50 Mrad 1850 2540 2195 1857 2004 2253
100 Mrad 1901 2413 2157 2004 1975 1976
150 Mrad ° 1850 2413 2132 ’ 2413 1886 2011
200 Mrad 1799 2349 2074 2349 2004 , 1664
Heat Aging 3340 2127 2734 2741 2623 2341

TABLE IB — TENSILE STRENGTH AS PERCENT OF "AS RECEIVED" (%)

KXL-780 KXL-760-5 KXL-760  KXL-760-D

Cable A Cable B  Average Cable C Cable D Cable E
As received 100% 100% 100% 100% 100% 100%
After:
50 Mrad 105 103 104 89 81 81
100 Mrad ‘ 108 98 102 96 79 71
150 Mrad 105 98 101 116 76 72
200 Mrad s 102 95 98 113 81 59
Heat Aging 190 86 129 132 105 84

\
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TR-6801
TABLE IYA — ELONGATION AT RUPTURE (%)

: KXL-780 KXL-760-5 KXL-760  KXL-760-D

Cable A Cable B Average Cable C Cable D Cable E
As received 286 378 332 379 454 425
After:
50. Mrad 93 77 85 92 105 102
100 Mrad 108 95 102 113 100 87
150 Mrad 60 80 70 ) 80 48 68
200 Mrad 23 33 28 33 40 27
Heat Aging 462 273 368 400 443 373

. TABLE IIB — ELONGATION AT RUPTURE AS PERCENT OF "“AS RECEIVED" (%)
KXL-780 KXL-760~5 KXL-760 KXL-760-D

Cable A Cable B Average Cable ¢ Cable D Cable E
As received 100% 100% 100% 100% 100% 100%
After: .
50 Mrad, 33 20 26 ‘ 24 23 24
100 Mrad 38 25 3 30 22 21
150 Mrad 21 21 21 21 11 16
200 Mrad - 8 9 8 9 9 6
Heat Aging 162 72 i11 106 98 88

/.







After:

50 Mrad
100 Mrad -
150 Mrad
200 Mrad

Heat Aging

TABLE I1I — HEAT DISTORTION -~ ABSOLUTE (%)

TR-6801

KXL~-780 - KXL-760-5 KXL-760 KXL-760-D
Cable A Cable B  Average Cable € Cable D Cable E
11.67 0 5.84 1.54 1.59 3.08
7.63 0 3.82 1.54 3.13 3.17
7.63 0 3.82 0 1.59 1.59
5.84 0 2.92 0 3.13 1.64
47 20.63 20.63

22.90 7.95 15.43 8.

TABLE IV EM-60 Accelerated Water Absorption (Aged Samples)

D (760)

B (780) G (760-5) E_(760-D)
Dielectric Constant after 1 Day 2.253 2.905 + 2.594 2.602
.Capacitance Increasé 1 to 14 Days 3.14% 3.47% 5.02% 1.73%
Capacitance, Increase 7 to 14 Days 1.18% 1.81% 1.92% .08%
Staéility Faéﬁor after 14 Days .06 .07 .10 0.0
Alt. to Stability Factor “(1 to 1;;) .04 .03 .03 -..01




. - The following equipment was used in this test:

Partlow Model RFT Temperature Recorder, Serial #7176859
Leads & Northrup H.V. Schering Bridge,.Serial #1650917
Hipotronics Model 710-1 A.C. Test Set, Serial #7962-00
Randall Stickney Heat Distortion Gage, Serial #29116
Ranhall Stickney Gage Weights, Serial #37425A

Junghaus Timer, Serial #607

Omega Model 881C Digital Multimeter, Serial #139310

Instron Tensile Tester, Model 1130, Serial #2046

Calibration records and accuracies for these instruments are appended.

TR-6801
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