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1. SUMMARY OF SALIENT FACTS

-

<

FRC Project Mo, Report Title: .
csl20 QUALITICATION TESTS OF COAXIAL TYPE CABLEIS IN A SINULATED STZAM
LINC BRZAK (SLB) AND LOSS-OF=-COOLANT ACCIDENT (LOCA) INVIRONMENT
Conducted and Reported By: Conducted for:
Feanklin Research Center . Brand-Rex Company
The Farkvay st Tventieth Street 1odustrisl snd Electronic Cable Division
Philadelphia, PA 19103 w{llimentic, CT 06226
Report Date: Period of Test Program:
Sepeencer 2. 1940 August through Decenber 1979
Objective:

To desonstrate parforzance of colxial zype cadles for Class LT service in nuclear pover generating
stations in accoraance with aporopriaze guicelines presented in IEEE Stds 323-1974 and 183-197%.

Equipment Tested:

* fwo RC-11A/u :nd faur RG-359B/u coaxial cables vith crosslinked polyethylene (XLPE) insulation
and an overall Hypalon jacket. A complete descripeion is provided as Tadle i herein, ’

Elezents of Program:

Three of the specimens vere uncged, and three specivens vere rhermally aged for 168 hours (7 days) at
1369¢ (22797). All specimens vare exposed to 200 Mrd of gamms irradiation (air equivalent dose) from & -
cobale-60 source at a rate less than ! Med/h and then to s stean/chenical-spray environment simulatirg a
cosbined steam line break (SLB) and loss-of-coolant accideat (LOCA) and the cooldown following the SLB/LOCA.
The sizulaced SLB/LOCA exposure included two rapid rises in temperature/pressure to 385°7(196°C)/66 1bf/inl"
(455 kPa), tvo 10-ninute dvells ac those peak temperatures, folloved by decreasing tempergtures to 8 {inal
20-day dvell at 230°F (110°C)/10 tbf/in2 (69 kPa). The total simulated SLB/LOCA duration vas 10 days. :
A chemical solution (6200 ppm boron, 59 ppa hydrazine, sufficfent sodius triphosphate ¢o obtsin a pH of 8.5
folloved by sufficien: scdium hydroxide to obtain a pH of 10.0 at room tempersture) was sprayed on the
specinens at the rate of 0.27 gpm per square foot (11 L/min per sauare meter),2 scarting at the coapletion
of the l0-minute dvells at 38597 (196°C). The cables were eleccrically energized vith ac cotencials cf
600 v during the 30-day SLB/LOCA exposure. Final tescs consisted of & 40X dizzeter vend test and & S-minute]
highepotential-vithstand test at 80 V per mil (3150 V/mm) of insulacion.

Summary of Test Results:

SLB/LOCA Exposute = All six specimens renained energized except for short periods to pernit electrical
measurements or for <easons not associated with the specimens of this report. "

Finsl Migh-Potential-Withstand Tests - All spacimens vithstood high petentials with leskage/charging
curreats less than 3.0 mA. .

lpull citations are provided in the text. 2gee Section 4.3 for description of spray area calculation.
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The cable specimens were of the coaxial type as described in Table 1.

2. IDENTIFICATION OF CABLES TESTED

F-C5120-2

The total length of each cable was approximately 30 ft; 15 ft of each specimen

was within the test vessel during the steam/chemical-spray exposure. -

Table 1. ldentification of Specimens and Related-Data
PUBLISHED | SPECIMEN
FRC INSULATION/ IKSULATION QUISIDE

SPECIMEN SRAND-REX JACKET THERMAL AGING THICKNESS o{»m:n)
HUMBER OESIGNATIONR HATERIALS CONDITIONS (in)/(wm) {in)/(em
€5120-8-1 * €S 75285(RG-11A/u) XLPE/Hypalon Unaged 0.121/3.1 0.39/9.9
€5120-8-2 €S 75285(RG-11A/v) XLPE/Hypalon | 168 h @ 277°F (136°C) G.121/3.1 0.39/9.9
¢s120-9-1 | (¢s 75)4s(ns-59s/u)) XLPE/Hypalon Unaged 0.06/1.5 0.24/6.1
€5120-9-2 XLPE/liypalon Unaged 0.06/1.5 £.24/6.)
€5120-9-3 XLPE/Hypalon | 168 h @ 277°F (136°C) 0.06/1.5 0.24/6.1
€5120-9-4 Y XLPE/Hypalon | 168 h @ 277°F (136°C) 0.06/1.5 0.24/6.1

TILPE - Flame-retardant cross)inked polyethylene
Hypalon - Flame-retardant chlorosulphonated polyethylene

win:
JL‘E'.' Franklin Research Center
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5. TEST RESULTS

S.1 INSULATION RESISTANCE

Results of IR measurements obtained during the test program are summarized’
in Table 2. IR measurements made Guring the S/C exposure include the IR ef-
fects of extension cables'and terminal blocks used to connect the specimens to

energizing circuits; the effects usually cause a small reduction in measured IR.

5.2 THERMAL AGING

The specimens that were thermally aged at 136°¢ (277°F) for 7 days appeared
to be in generally good condition;.there was no significant difference in flex-
ibility from that observed before the thermal aging. Minor blocking, i.e.,
sticking, occurred between turns of some specimens and where the specimens touched
the stainless steel mandrel and cable supports. There were no cracks or other

irregularities obsgerved.

5.3 GAMMA IRRADIATION '

After beinz exposed to an air-equivalent dose of 200 Mrd, the specimens
appeared to be in good condition with no apparent change in their flexibility.

There were no cracks or other irregularities observed.

5.4 STEAM/CHEMICAL-SPRAY EXPOSURE

The steam/chemical-spray (S/C) eposure was provided in general accor-
dance with the specified temperature/pressure profile illustrated in Figure &
with the following comments:

e The pressure and temperature histories for the first 16 minutes of

each transient are presented in Figures 5 and 6.

e A temperature of 300°F (149°C) was achieved in apbroximately 8 sec-
onds during the first and second transient.

e A temperature of 385°F (196°C) was reached in. 38 seconds during the
first transient and 35 seconds during the second transient. These
temperatures were indicated by a thermccouple located approxxmately
1 in (25 ©n) inside the inner mandrel of cables.

e- Within 15 minutes aftev the l2-minute superheated steam dwells, the
minimum and maximum indicated temperatures were less than 10°F

TR : 5-1
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Table 2.

Sumnary of Insulation Resistance Measurcments®
(A1l values are in ohms.)D

TEST TEHPER- VESSEL : CASLT mNGER
PROGRAN ELAPSED ATURE PRESSURC -

PHASE ‘TIME (°F)/(°C) {(1bF7in?) 8-1 8-2 Q.1 9.2 9.3 9-4
Pre-Thermal As Room 0 1.7 €412 1.5 €412 2.0 Fe12 2.0 €412 1.9 €412 1.7 £s12
Aging Received Acbient (In Vater) L

Post- After lleat Not aged 2.0 €413 Hot aged Not aged 5.0 €412 5.0 €412
Thermal Aging .

Aging —— =
Post- Post- 2.6 E+11 3.5 £+10 2.4 [} 3.0 €+10 1.4 €09 5.0 €409
Irradiation {lrradiation
Pre-S/C Pretest 120719 0 4.5 £402 3.5 £109 5.0 £+97 4.5 £+09 9.0 £+09 9.4 €409
Exposure (Wet with
spray)
S/C 1.7 h 346/174 13 1.0 £+407 2.8 £} 8.4 [+06 8.6 €+06 1.1 £407 1.1 €407
Exposure® (1st .
Transient) .
ZiJ h 346/174 m 1.1 E407 1.4 £+07 9.4 F¢06 8.2 1406 1.1 £407 1.2 [+07
Z2nd -
Trans!ent)
4.7 h 3357168 95 1.7 £407 2.2 6407 1.5 €107 1.4 €407 1.6 €407 2.0 €40/
42.0 h 3177158 70 1.2 €408 1.6 E«08 7.4 £w07 5.0 £107 5.0 £+07 5.3 407
1.6 4 280/133 N 7.4 E08 3.0 £408 6.8 [+08 5.2 £+08 A 1.1 €406 3.5 E¢03
16.6 d 230/110 10 4.5 £+409 5.0 €+09 4.0 €109 35 £09 2.9 €409 2.9 €403
22.8d 230/110 10 5.4 €409 6.2 €409 5.0 £409 4.0 £409 2.4 £+09 3.0 €409
4 e
s/C 29.9d 230/110 10 5.2 €409 5.8 £+09 y.6 £+03 .5 €409 2.2 £+09 2.8 €409
Exposure® .
Post- Post-Test Rom 0 1.1 €413 1.7 E413 8.2 €12 9.0 €412 1.0 €413 1.0 E+13
Exposure Anbient {In Water)
HOTES:

a. Insulation resistance (1) measured at 3 dc potentia. of 500 volts for 1 minute unless otherwise
indicated. Specimens jumersed in water or being sprayed In the test vessel unless atherwise
indicated.

b. The values of ohms are written as a number followed by the letter E (for exponent), & plus symbol.
and two digits which Indicate the power of 10 by which the nuber aust be rultiplied to obtain the
correct value. For example, 1.2 €409 1s 1.2 x 10° or 1,200,000,000.

LI
c. IR measurcments of the specimens in the test vessel include the IR effects af extensien cahles,

d. 1he lengths of the post-test specimens were shorter by approximately 5 to 10 ft (1.5 to 3 m) than
the pre-S/C exposure lengths previvusly measured. See Table 3.

»
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IMO-54 T-drains




Removal of IMO-54 From EQ List
T-Drains in Limitorque Actuators

Limitorque motor operator, Donald C. Cook Nuclear Plant tag number
IMO-54, has been determined not to be within .the scope of 10 CFR
50.49, .

A design change to install a T-drain on selected valve operators
(RFD-DC-12-2930) was written on June 9, 1986. A purchase
requisition to Limitorque for the purchase of the T-drain had been
written on April 15, 1986 (PO 02238-041-68). After the necessary
management approval, the purchase order was telephoned to )
Limitorque on April 30, 1986. T-drains were installed in four
inside containment and four outside containment valve operators in
each unit (16 valves total) on June 13, 1986. IMO-54 was not one
of the valves slated for installation.

The miscellaneous EQ issues: involving Limitorque valve actuators
were fully realized through our participation in the Nuclear
Utility Group on Equipment Qualification (NUGEQ). These issues -
were being addressed prior to the EQ inspection. An April 1986
NUGEQ report, "Clarification of Information Related to the
Environmental Qualification of Limitorque Valve Operations"
addresses several of these issues.

IMO-54 was scoped to be removed from the EQ list prior to the NRC
EQ inspection. . This resulted from our investigation of various
Limitorque EQ issues. Thus T-drains were not procurred for or
installed on this valve.

IMO-54 is a motor-operated valve located in the Emergency Core
Cooling System. It is normally open and remains open during
normal plant operation and during a Design Basis Accident.
Injection to the core via this path would be terminated by
tripping the centrifugal charging pumps.

IMO-54 will not change position in the event of a DBA. This is
due to the AEPSC "Double Break" control circuit philosophy which
prevents the spurious operation of a valve due to contact failure
or cable shorts. Therefore, the removal of this valve from the EQ
list would not adversely impact the accident mitigation or lead to
operator misinformation.
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DATE:

SUBJECT:

FROM:

TO:

’ ‘n\CAN €Lz,
‘ ‘ h“ ”lc

AMERICAN ELECTRIC POWER SERVICE CORPORATION

»
Owenm gvste™

May 14, 1986

D. C. Cook Units 1 & 2
Technical Review of Dlzierences in Tested and
Installed Configuration of Foxboro Pigtails

K. J. Munson - EGS

R. G. Vasey:: NS & L

During the recent NRC audit of the DCCNP Environmental
Qualification Program, it was noted that the DCCNP installed
configuration of tne Foxboro instrument pigtail condulet per
PDS-1341 under RFC-01-2827 & 02-2828 was physically different
than the tested configuration by the vendor in Wyle Test Report
45592-4. The tested configuration utilized a small 1/4% weep °
hole at a low point on a flexible metal conduit protecting the
Foxboro instrument seal assembly pigtails. The weep hole was
used to drain condensation near the instrument which may have
accumulated inside the flex conduit during the simulated DBA test
(see attached sketches).

The DCCNP installed configuration incorporated the use of a
sealtite flexible conduit plus the sealing of both the entrance
and exit-of the flexible conduit with an RTV silicone sealant.

No provisions for a weep-hole were made for the DCCNP specific
design. The applicable plant design standard for the
installation of the instrument, pigtails, flex conduit, splice
box, and pigtail splices is shown on drawing PDS-1341 (attached).

The sealtite flexible conduit used in the installation is
tradenamed Liquatite and manufactured by the Alflex Co. The
plastic covering over the flexible metal conduit is made of a
Polyvinyl Chloride (PVC) material. According to the
manufacturer, the Liquatite flex conduit has not been
environmentally qualified,

The hypothesized failure mode of the D. C. Cook configuration is
that the PVC Jjacket on the flex conduit may fail during an
accident near any elevated point on the conduit and allow steam
to enter and condense. The condensation would them "pool" at the
conduit low points, thereby, subjecting the pigtails to possible
submergence. The Iollowing paragraphs of this memo address this
concern.

INTRA-SYSTEM




Through conversations with Foxboro, it has been determined that
the intent of the weep-nole was to avoid the "backing-up" of
condensate from the chemical spray into the Integral Junction Box
used in one of the two tested configurations. The integral
junction box houses a terminal bdlock which is known to be
susceptible to leakage currents when exposed to chemical spray
solution. The weep-nole design was carried-over to the second
configuration which was used at D. C. Cook. The second
configuration incorporates an internal instrument splice to a
Conax seal assembly with no Integral Junction Box or terminal
block installed., Therefore, the '"backing-up" of condensate near
the instrument seal assembly in the D. C. Cook configuration was
of no significant concern.

Additionally, in both tested configurations the metal flex
conduit looped back up after the weep hole and was routed down to
a penetration at the bottom of the test chamber. The bottom end
of the flex conduit was .sealed which created a potential for the
"pooling" of chemical spray condensate during the test. In this
respect, the tested configuration is similar to what is
hypothesized in the D. C. Cook Plant configuration.

The potential for pigtail submergence failure is fuch less of a
concern for the D. C. Cook configuration due to the following
reasons:

1) It is not likely that the D. C. Cook sealed flex conduit
configuration would fail in such a way as to create a harsher
chemical submergence environment for the pigtails than what
was tested. The type of submergence in the speculated D. C.
Cook case involves a steam condensate and is not associated
with containment flooding conditions. The steam condensate
should theoretically be at a pH value which is less severe
than the chemical spray exposure during the test.

2) The Kapton-insulated pigtail wires of the Conax Seal assembly
are individually protected by the application of a heat
shrinkable polyolefin jacket. The heat shrink tubing Jjacket
significantly improves the ability of the pigtail wires to
withstand chemical submergence by adding a protective layer
of material over the Kapton insulation. Where applied, the
protective layer of heat shrink reduces the exposure of the
Kapton insulation to the condensate. The typical failure of
Kapton insulated wire is due to an abrasion of the insulating
material during installation combined with the.effects of the
chemical solution. The potential for abrasion or other
mechanical damage of the Kapton insulation during
installation at D. C. Cook has been essentially eliminated by
the application of the heat shrink Jjacket. )




. *

-3) The test report configuration, which exposed the Kapton
insulated pigtails to the test chamber environment via the
1/4inch weep hole, demonstrates the ability of the pigtail
wires to withstand harsh chemical conditions even without a

protective heat shrink Jacket,

In conclusion, we believe that the omittance of the weep-hole in
the flex conduit near the instrument in the D. Ct Cook
configuration does not have a detrimental impact on the
environmental quaiification of the instrument, seal assembly or
seal assembly pigtails. In addition, we believe that there is no
significant functional difiference between the tested and the D.
C. Cook installed confizurations of the foxboro instrument

pigtail conduits. U{/;;7
(:? K. J. MUNSON
Approved P &v—r U7L/ :
ppP > /k%;

R. C. Carruth

KIM:rd:50.95 ;
cc. T. O. Argenta/S. H. Horowitz

L. F. Caso/J. V. Ruparel

D. N. Turnberg/J. R. Anderson

J. G, Feinstein - NS & L

R. Shoberg/W. G. Sotos - I & C

NCR No. REE-356-07-1/Reslog 860501



Report No. §9332.4 , ‘

’ ' . PAGENO 16 ’
o TEST PROCEDURE NO. 45532-2
Revision A

12.0 TRANSMITTER E-SCTRISAL.MECHANICAL INTERFACES
.1 Reguirements
.l cleczrical Insarfac:ing

The Xapton pigzasls srotruding from the Conax stainless steel feed-
through shall e srotected using 1/2" flexible metal conduit. The
conduit shall te atzached %o the transmitter interface by means of
the conduit interface connector on each of the sonductor seal assenm-
blies. The unattached end of the conduit shall be permanently affixed
to the side of =he mounting bracket assembly to minimize any delete-
rious effects on the :nterface due to handling.

CAUTION: When connecting the flexible conduit to the midlock cap,
DO NCT allow the cap to rotate. Rotation will damage
. integrity of the midlock cap seal.

The three (3) transmitters supplied with integral junction boxes shall
be equipped with 18" of flexible metal conduit in the same manner as
those fittings with the Foxboro-supplied Conax electrical conductor
seal assemblies. Hcwever, the conduit will not ke xnstalled unt}l

the pre-~-LOCA transmitter test setup.

In addition, a 1/4" weep hole shall be drilleé in the condurt at the
lowest pointc cf iss arc to facilitate drainace of accumulated chemi:zal
spray, steam ccndensation, ete., during the accident sinulatiorn.

12.1.2 Mechanical Iazerfacine

Inlet supply pressure adaptors shall be sermanently attached tc the
cranszitters using cbe Swagelok fittings supplied by the manufacturer.
The supply lines skall be made from 3/8" stainless steel tubing wich
one end flared and eqnz:ped with an AN flars fictzing. The cocosite
end shall te deburred and left untouched to acsezt the Swagelok
cempression ring.

12.2 Procedures

12.2.1 Electrical Interfacing

A. Direct Transmitster Input

12.2.1.1 Cut a piece of /2" flexible metal conduit apcreoximately 18" in length.

12.2.1.2 1Install two (2) straight flexible conduit fittings, one (1) on each
end of the conduiz.

NOTE: The fitzing at the end farthest .from the midlock cap should
also contain a strain relief adaptor.

WYLE LABORATCORIES FORM 1034-2 Aev 27D

runtsville Facility
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TEST PROCEDURE NO. 4533:5-2
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12.2.1.4

12.2.1.5

12,2.1.6

12.2.1.7

12.2.1.8

12.2.1.9

12.2.1.10

i2,2.1.1

12.2.1.2

12.2.3.3

12.2.1.4

rill a i, 4" wee:r nc.e aggroximately & frem the transmitzer interface

e -

connecter.
NCTE: Reference Figure - for the remaining stefs.

Drill a 6/32 screw ciearance hcle in the mounting bracket assembly

* as snown.

Place a 4" piece of Raychem sleeving over the Kapton pigtails approxi-
mately 16"-20" frcm tie transmitier to act as a strain relief point.
Carefully feed i ;;; ails and Cénax stainless steel feedthrpugh’
into the flex:tle condua

Attach the condu: 1zting to the Conax interface fitting. Before
tightening the :nterface, rotate the conduit until the weep hole
is positioned as shown.

&
-
er

-
-
ce
-

TRANSMITTER ILISTSISAL, MEZHANICAL INTERFACES {Csntinued)

Tighten the interface connections and arc the flexible conduit
around to the mounting bracket while insuring tnat the ECSA isT
not disturbed. ‘ .

Attach the corduit to the mounting tracket assemtly asing 6/32"
hardware (screw, nut and lock washer) and a conduit mounting strag.
Tighten the szra:n relief adaptor arsund the Raychem sleeve installed
in step 12.2.1.5.

Photograph the transmitter to document the installation of the
electrical interface grotection.

Repeat steps 12.2.1.1 through 12.2.1.10 for each transmitter.

B. Intecral Junction 3o0x Input

Cut a piece of 1/2" flexible metal conduit approximately 18" in
length.

Install two (2) straight Slexible conduit fittings, one (1) on each
end of the conduict.

-

NOTE: <The f::=ing at the end farthest frem the C-box input should
P

% a strain relief adaptor.

Drill a 1l/4" weep holie apcroximately 3" from the transmitter inter-
face connecter. -

[

Drill a 6/32" szraw clearance hole in the Tounting bracket assemdly.

sem
-

ir

an s
Tans

aevl
1TTer %O aACt 4S5 & S

2
=
[
-

ng cver tne Kaczon pigtails approxi-
.2 t

raias relaef zoins.

R
o
"
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PAGENO 19

TEST PROCEDURE NO. 45892-2

12.2.1.10

12.2.2.11

12.2.2.6

12.2.2.7

12.2.2.8

TRANSMITTER ToICTRICAL, MECHANIZAL INTEIRFACES

& o b v

{Continued) ’

Attach the conduit fitsing to the J-box input. Before tightening =he
interface, rozate the condurt until the weep hole is positioned a:
the lowest zcint <f the arc.

LB o)

s

Carefully feed the
the J-box. Install
connect them o the

1gtails znto the flexible conduit until thev enter
a noninsulated crimp spade lug to each lead and
=+ terminal within the J-box.

Tighten the :i1nte

nterface connections and arc the flexible conduit arouné
to the mounting tr

acket. ‘ .

Attach the conduit to the mounting bracket assembly using 6/32", .
hardware (screw, nut and lock washer) and a conduit mounting strap..
Tighten the strain rel:ief adaptor around the Raychem sleeve xnstalled'
in step 12.2.1.5.

Photograph the transmitter to document the installation of the
electrical interface protection.

Repeat steps 12.2.1.1 through 12.2.1.10 for each trgnsmi:teri?ith
integral junction box inputs.

Mechanical Interfacing

Cut a piece of 3/8" stainless steel tubing and deburr each end.

x

Flare one end and slip on a 3/8" stainless steel "3" nut.
Bend the tubing as shown in Figure 2.

Place the Swagelok compression nut and fitting over the unflared

end of the tuting. Connect the tubing to the remaining section of
the Swagelok fitting mounted on the inlet por:(s) of the transmitter
as shown in Figure 2 using standard Swagelok srocedures.

-

Position the tubing as shcewn in Figure 2 ‘and tighten the fitting!s).

Attach the tubing to the mountaing bracket assembly using 6/32 nardware
{screws, nuts and lock washers) and a 3/8" tube mouncing strap.

Photogragh each
mechanical

transmitser to Jdocument the xnstalla ion of the
inzerface.

Repeat stezrs 12.2.2.1 through 12.2.2.7 for each transmizser.

FORM 1054 2 Rev O¢1
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‘ PAGE NO 20 .

TEST PROCEDURE NO 45332-2

.
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TRSSIURE,LEAX TEST

Requirements

ragsure Tes<t .

A Sressure Test shall e gerisrmed 5n each sransmitter to wver:ify the
grassure integrity o cthe seals. A Sressure medium of dr saseous

nitrogen shali be appiied ¢t zhe transmitter input pressure ports
using a aigh-pressure :eg lator as snown in Figures 3 and 3A. The
applied pressure snall be monatored using a 0.1\ F.S. pressure
gauge. During this test, voltage shail not be applied to the
ransmitter. '
The aprlied pressures shall be supplied to the transmitters in the
following manner for a duration of not less than 1 minute:

o The differential gressure transmitter shall have
both pressure input ports pressurized simultaneously )
to the corresponding overpressure listed below:

Medel No. . Cverczressure (psiqg)
N-E130M-IIM1 3000 ’ -
N=E13CH=-HIM) 43090
N-Z13DH-IZEL 4329

o The gauge pressure transmitters shall have their
single pressure ianput por: pressurized to th
corresponding overpressure listed below:

Mcdel No. Cveroressure (psig)
N-E11GM-HIZ2 4000
N=El1lGH=-IIM2 4500

-

All body seals shall be leak checkei using chlorine-free bubtble

solution, and any seal leakagse from a cransmitter shall be evaluated
by tne Lead Custcmer.

Leak Test

A Leak Test shall ze cerfcrmed, where specified, during all Functional
Tests with the except:on cf .He 3aseline and Post-LOCA Tests. To ver:-
fy the pressure integrity of the seal, a gressure medium of dry saseous
N1trogen srnall e agplied to the transmitter input sressure port(s)
using the Marotta System as spown i1n Figure 4. The acplied pressure
shall be monitored using.a 2,13 FT.S. cressure jauge. During tais

tast, 1nput voltage snall nes te azrlied to the transmits .

N ew - M‘&--- .
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S S T 77 paom CONDUIT OR STRUCTOMI
‘ Arr.,
e ;n:uxu:::”u'“- ' . . OTRER TEAN INSTRUNZNT
1 t I SBAL ENTRANCE & RXIT OF
' _ CONDULET WITE APPROVED R3%
, SILICONE CRULKING COMPOUN
. N T : - 3. POR TABULATION OF TRANSe
; | | - MITTERS SEE SNEXT 2 OF
L. . : ™1s DS
4, NINIMUMN OF 2" OVERLA?

BETWEEN END OF HEAT SERIN:

SEAL ASSEMBLY - ARD CONDUCTOR JACKE?
(BY MFR) = , BEFORE SHRINKING
5. TERMINATE INSTRUMENT CABL]
7 4*~COUPLING " SHIELD,

4*~SEALTITE CONNECTOR

418) 4"-FLEXIBLE CONDUIT
21-0% MIN . S

. . -
tes 0. ate 0%, 2ve e . et

(2) -#18 AWG KAPTON PIGTAILS WITH
HEAT SHRINKABLE POLYOLEFIR JACKET

<, »
F ..t FL I TR L ]
.

403

(BY MFR)
.. }- . RIGID CONDUIT - "‘. : S ye.COUPLING'
(IF REQ'D) ) .
LOCKNUT
. (4090 -t ™ -
[NSULATING BUSKHING
‘\ > FOR SPLICE DETAILS & INSTR
confqier sox SEE SH. R0F6 THRU G oFo
THIS STANDARD. . . ...
/ '_ )
: //y MISULATING guguma
Riato conouiT — N - » :
~ Lock NUT
?‘“"‘““’“ ¥ O REFER TO g/m ¢ 788
FOR USE IN NUCLEAR PLANT ONLY RFe 0€g$~_§$§:
INDIANA 8 MICHIGAN ELECT Co.f D.C. COOK NUCL.EAR PLLANT |[pDs-1341-4
ELECTRICAL PLANT SECTION |REVISION-4 I .| roxBoro ne sEriEs
PLANT DESIGN STANDARD , 11-10-85 TRANSMITTER
APPD_ Thne [OR 5K, _|CH.FZ|OATE4-O-85] CONNECTION DETAILS
AMERICAN ELECTRIC POWER SERVICE CORP COLUMBUS,OH. [1-2-EDS 343-4|SH. 1 OF ©
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FIGURE A
LEGEND:
Cable Jacket Shim @ Conductor Shim (not shown)
Splice Sealing Sleeve @ Conductor Sealing Breakout
@ Outer Sealing Sleeve

. , NOTES:

T 1. Spuce to be madc uaing MYCREH SPLICI.'. KI‘!‘ upxs-z-zu
Por use range of XAPTON insulated wires & conductor, see
. Table A below. .

t4

R o e maABLEN - e . < e .

Ranges of Conductor and Kapton Wire Dimensions
for Use in Raychem Nuclear Plant Solice Kits

insulate&

AEP Cable Jacket Conductor Kapton Insulated
Item No. Kit No. Outer Diameter Outer Diameter ire
6110 NPKS=-2-21K 0.31* - 0,60" 0.11" = 0.23" §16AWG - $12AWG

QFe oc.0l-2827
02-2028
Number inOretar to B/H 1788

INDIANA 8 MICHIGAN ELECT Co.| D.C. COOK NUCL.EAR PLANT {PDS~,3¢/-

ELECTRICAL PLANT SECTION |REVISION = | FoKdofo VE JERIET
PLANT DESIGN STANDARD Ly 085 | TRAN s rrER

APPDF/M/WX [DR. P( CH. 4L [DATE///f/fs Copm e TT0M DETT/ILS

AMERICAN ELECTRIC POWER SERVICE CORP COLUMBUS,OH. [I-2-EDS-393-1|SH. 2 OF
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FIGURE A
LEGEND:
@ Cable Jacket Shim @ Conductor Shim (not shown)

@ Splice Sealing Sleeve @ Conductor Sealing Breakout
@ Outer Sealing Sleeve

NOTES: *

' "1. Splice to be made unng SAYCHEM SPLICE xn- NPKS<2-21K

Por use range of XAPTON insulated wires & conducto}, su'
. Table A below.

P Y W P

TABLE A © ° . - LR A - ’ . e 5

Ranges of Conductor and Xapton Wire Dimensions
for Use in Raychem Nuclear Plant Solice Kits

Insulated
AEP Cable Jacket Conductor Kapton Insulated
Item No. Kit No. Outer Diameter Outer Diameter Hire
G147  NPKX-2-2IK 0.31° -' 0.60° 0.11° = 0.23% J16ANG = 112AWG

oc.01-2827
_ ) RFE 02-2r28,
Number 1nOt¢£or to /K 1788

INDIANA 8& MICHIGAN ELECT Co. D.C. COOK NUCL.LEAR PLANT |PDS=~/3¢/-¢

ELECTRICAL PLANT SECTION | REVISIO Fokgeoro NE I ERIES

PLANT DESIGN STANDARD Lim/) [ TRA~ o) PTER
RFPOAIM/ 7/ % [oR_ P4 [CA. 4L [ORTE/ls” | Comm ée rrom DETHICS
AMERICAN ELECTRIC POWER SERVICE CORP COLUMBUS -2-FDS-292-




l.

2.

3.

4.

‘ ‘ INSTRUCTIONS .

PREPARATION

confirm that the kit selected is designated for the intended .
terminations (STP or STQ). Ensure that the cable and feedthrough
conductor diameters are within the ranges specified in Table A

of this PDS or the kit's label.

Remove all felted aabeatos or braided jacketing material from
the insulation in the splice area. Splice sealing sleave
(part J) will not seal to braided or woven surtace:.

Cut the end of the cable off nquare. Removc jacket material,
tapes, fillers, shield foil and binder: for a length of 3.5 inchet
from the end.

Cut the end of the feedthrough .wire off aquare. Untwist.the wircg
as required’to install' tubing. . ..

- Remve 'dirt, grease and other contaminants trou the  cable.jackst .

and all insulated conductor areas which will make contact with
components of the kit with a rag dampened, but not :aturatcd,
in an approved solvent such as alcohol or acetones. .

;uIﬁST--A-I‘I:-AT-ION . . o . -, N o .'- . e T T

1.

2.

S.

6.

Slide the conductor shims, Part R (not shown .in Fig. A) over
the Kapton insulated wires, )

Align with the insulation cutback., SHRINK IN PLACE.

When cable jacket- shim,” Part G, 'is supplied,-install shim
over the multi-conductor cable jacket. Align to within 1/4"
of the cable jacket cutback. SHRINK IN PLACE.

Slide the outer sealing sleeve, Part K, over tha multi-conductor
cable jacket. DO NOT SBRINK.

"y e

--Thread each Kapton insulated conducto: th:ough a log “of. thc

Conductor Sealing Breakout, Part E. Ensure that the large '
open end faces.the splice area, DO NOT SHRINK,FRNIT, [TEM& 6//0 INSER

RILRE) 4 GAYSEL CARE £0L1O. CoNPitcIPR wirE. (Yo LlEBWSTH, SF wiks I ‘BooT)

Slide one splice sealing sleeve, Part J, over each Xapton

. insulated conductor except for the drain conductor. DO NOT SHRINK

NOTE: Splice sealing sleeves are not-used on the drain wire.

Strip 1/4" of insulation from the end of the cable conductora,
shield wire and feedthrough wires.

LORUSE 12 NUCCENR PiNNT ONVLY

INDIANA 8 MICHIGAN ELECT Co.| D.C. COOK NUCL. EAR PLANT |pDS-/37/-

ELECTRICAL PLANT SECTION FoxBoko W SERIES
PLANT DESIGN STANDARD ;WJ 11-10-85| 724 ~s ot 1 7 7ER

APPD 2/ 72 ___[OR PG VoH. 5t | DATE 7-8-Fy|Convweerien oerast
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8.

10.

ISR

Complete¥crimp connections between !ll cable conductors

and the feedthrough wires using a Burndy YSV14 connector

and the appropriate crimping tool. Ensure that wire is
visible through holes in sleeve. Examine each connection
area for sharp edges and protruding wire strands. Remove... .
these with abrasive cloth or a file.

Center splice sealing sleeves, Parts J, over each connection
area, SHRINK IN PLACE.

Slide the breakout body over the spliée sealing sleeves,
Ensure that Parts J do not protrude into the breakout
legs. SHRINK IN PLACE. ' .

Center the outer sealing sleeve, Part K, over the assembly
such as that it covers the breakout and overlaps the cable

jacket by 3" or overlaps the shim, when used. SHRINK IN PLACE.
‘CAUTION: DO NOT FLEX UNTIL COMFORTABLE TO TOUCH. -
" 'KIT REMOVAL INSTRUCTIONS "~ ™' '~ " '"° "

2.

If the installed kit must be removed, the following procedure may be
used to prevent conductor damage: '

l. .

Warm the.outer-sealing sleeve with.a-toxch or heat qun...Using; .
a razor or sharp knive, score Fart X longitudianally over its

entire length at a depth of -approximately 50 to 75% of. its’
thickness. Do not scar cable djacket. ’ i

Gradually heat the entire surface of the sleeve. Using pliers,

peel away sleeve along the cut area while continuing to apply
heat. ’

This procesé can be repeated for each component of the ﬁaychem
splice kit; however, care must be taken not to damage the cable.

. Remove as much of the old adhesive as _possible prior to

. . « e v e

. installating .a . new kit, |

(O USE IM WYl LEAR AANT Oy

INDIANA 8 MICHIGAN ELECT Co.| D.C. COOK NUCL.EAR PLANT |pos-/2 9/-

ELECTRICAL PLANT SECTION |REVISION -, roxBoRo NE SERIES
PLANT DESIGN STANDARD Yo/ )K{ Ne10-B5| 7@ mwsnrs 7 ER.
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RFC Nos. DC-01-2827 & DC-02-2828
Applicable Instruments

IFI-320

BLP-~110 NLP-151 NPP=151
BLP-111 NLP-152 NPP=-152
BLP-112 NLP=-153 NPP-153
BLP-120 NPS=153
BLP-121 BLI~-110 :
BLP-122 BLI-120 "NPS-121
BLP=~130 - BLI~130 NPS-122 .
BLP-131 BLI-140 .
BLP-132 , MPP-210
_ BLP-140 FFC-210 MPP-211
BLP-141 FFC~211 . MPP-220
- .BLP-142 FFC-220 MPP-22)
FFC-221 MPP-230
.. MFC=110 - FFC~230 & - v JMPP=331. . - ..l
MFC-111 FFC-231 MPP-240
MFC-120 FFC-240 MPP-241
MFC-121 FFC-241 MPP-212
MFC-130 © MPP=222
. MPC-131 IFI-051 MPP-232 ..
MFC~-140 ‘IFI-052 MEpP-242""
MFC-141 IFI-053 - -
IFI-054 -
IFI-310

.‘:.0_-0- ety X 'l-"1\‘0-c.-‘-.:‘u‘-.q‘h-'...v-- “" . e,

FOR USE IN NUCLEAR PLANT_ONLY

INDIANA 8 MICHIGAN ELECT Co.| D.C. COOK NUCL.EAR PLANT |pP0s-124]-I
ELECTRICAL PLANT SECTION REVISION -~/ FOXBURO NE SERIES
PLANT DESIGN STANDARD 7 //’,"[ , W=10-85 TRANSMITTER
APPD ;)/‘z,,\_ ER S. K.JCH l DATE 4-19.85| * CONNECTION DETAILS

AMERICAN ELECTRIC POWER SERVICE CORP COLUMBUS,OH
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Attachment 5 to AEP:NRC:0775AN

Limitorque Actuator Part 21 Report
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.

ingiana Micnigan i
" power Company '

PO Sox 263
Coumzus, Ot 33273

INDIANA
MICHIGAN
POWIR

AEP:NRC:0971E

Donald C. Cook Nuclear Plant Units Nos. 1 and 2

Docket Nos. 50-315 and :0-316

License Nos. DPR-38 and DPR-74 !]—- TEUS 1S A 1

ENVIRONMENTAL QUA;ZFIC.\TION OF TORQUE SWITCHES Q"j P JORD

U.S. Nuclear Regulacory Commission, DA’Z‘E RIC'D: ?/‘l/r[

Attn: Documenc Control Desk CATE FILED:

Washington, D.C. 20555 "Y

. [ &

actn: T. E. Murley itol OP PAGTS:
E.‘.’Z'Z':N'Z‘ICN 4

Apfil 4, 1988 "...,RIOD
: AV, NO./CIIG.

Dear Dr. Murley: [ NS&L SECTION

This letter provides a written report confirming the telephono
conversation of March 30, 1988, between Indiana Michigan Power and
the NRC Operations Center, regarding notification made pursuant to
Title 10 CFR Part 21. .

On March 30, 1988, American Electric Power Service Corporation
received notification from Limitorque Corporation that the torque
switch design employed on some valve operators in use at Cook
Nuclear Plant have not been qualification tested for nuclear
safety related service. These valve operators are Limitorque
Model SMB-00 that incorporate a design used during the first few
years this model was produced.

Based on our evaluations, which considered the lack of torque
switch qualification tests, we belleve that safe plant operation
will continue to be maintained. .

Additional details are included in the attachment. For further
details on clarification, Mr. Paul A. Barrett, Manager, Nuclear
Safety and Licensing, can-be reached at 614/223-2040,




Y

- Dr. Murley.

-2- . AEP:NRC: 0971E

This document has been prepared following Corporate procedures
which incorporate a reasonable set of controls to ensure its

accuracy and completeness prior to signature by the undersigned..

Sincerely,

M. P AleXich
Vice President

eh
Attachment
ce: D. H. Williams, Jr.
W. G. Smich, Jr. - Bridgman
R. €. Callen
G. Bruchmann
G. Charnoff

NRC Resident Inspector - Bridgman
A. B. Davis - Region III

Y




Attachment 1 for AEP:NRC:0971E Page 1

INDIANA MICHIGAN POWER
DONALD C. COOK NUCLEAR PLANT

Atcachment to 10 CFR 21 lLetter

Environmental Qualification of Torque Switches

Background and Discovery of Defect

Acceptable types of materials used in the switch body and
dielectric of Limitorque valve operators were presented as a
portion of environmental qualification training given to plant
personnel. This training identified the acceptable types of
torque switch materials to be limited to white melamine, brown
fibrite, and red or black durez. Plant maintenance personnel
recalled a fourth type of material (also brown in color) used in
installed Model SMB-00 valve operators. The material appears to
be a laminated phenolic. These switches can be mistaken for the
qualified fibrite switches because of their brown colox. Thus, - |
the potential exists for torque switches which have not been
qualification tested. ‘

A review of Limitorque Model SMB-00 valve operators in use at Cook
Nuclear Plant revealed a total of 70 such operators. Condition
Report (Deficiency Report) 12-3-88-0450 was initiated on March 25,
1988 to investigate the qualification of these valve operators.

A suspect torque switch was sent to Limitorque Corporation and was
analyzed. The Limitorque Corporation review revealed that this
torque switch design (1) was used during the first few years Model
SMB-00 was produced and (2) has not been qualification tested for
nuclear safety related service. Notification of this finding was
received by American Electric Power Service Corporation on'March
30, 1988. .

Corrective Action

The untested torque switches will either be replaced during the
next respective Unit 1 and Unit 2 refueling outages or the
existing torque switch design will be confirmed to be qualified by
an acceptable test,

Locations of Torque Switches

Limitorque Model SMB-00 valve operators using the untested
laminated phenolic material in the torque switch design are
potentially installed on the following Cook.Nuclear Plant valves:

LY S S ————
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Attachment 1 for AEP:NRC:0971E Page 2
Original
Valve Number Unit(s) Description Supplier
CM0-419 1 and 2 CCW from RHR Heat Exchanger Centqpline
CM0-429 1 and 2 CCW from RHR Heat Exchanger Centerline
IMO-212 1 and 2 CTS Pump Eductor/Mini Flow Wallworth
-IM0-222 1 and 2 CTS Pump Eductor/Mini Flow Wallworth
ICM-260 v 2 SI Pump Discharge . Wallworth
ICM-265 2 SI Pump Discharge Wallworth
IMO-262 1 and 2 SI Pump Minl Flow/RWST Return Westinghouse
IMO-263 1 and 2SI Pump Mini Flow/RWST Return Westinghouse
1M0-270 1 and 2SI Pump Discharge Cross-Tie Wallworth
IMO-275 1 and 2 SI Pump Discharge Cross-Tie Wallworth
IMO-312 1 and 2 RHR Pump Mini Flow Westinghouse
IM0-322 1 and 2 RHR Pump Mini Flow Westinghouse
IMO-314 1 and 2 RHR Pump Discharge Cross-Tle Anchor Darling
IMO-324 1 RHR Pump Discharge Cross-Tie Westinghouse
IMO-324 2 RHR Pump Discharge Cross-Tie Anchor Darling
IM0-320 1 and 2 RHR Pump Suction from RWST Westinghouse
I40-330 1 and 2 RHR Sprays Wallworth
IMO-331 1 and 2 RHR Sprays Wallworth
~ IMO-360 1 and 2 SI/CCP Suction Cross-Tie Westinghouse
IMO-361 1l and 2 SI/CCP Suction Cross-Tie Westinghouse
IMO-362 1 and 2 SI/CCP Suction Cross-Tie Westinghouse
IMO0-910 1 and 2 CCP Suction From RWST Westinghouse
IMO-911 1 and 2 CCP Suction from RWST Westinghouse
MCM-221 1 and 2 Main Steam to AFW Terry Turbine Rockwell
MCM-231 l and 2 Main Steam to AFW Terry Turbine Rockwell
NMO-151 1l and 2 Pressurizer PORV Block Valve Westinghouse
NMO-152 1 and 2 Pressurizer PORV Block Valve Westinghouse
NMO-153 1 and 2  Pressurizer PORV Block Valve Westinghouse
QCM-250 1 and 2 RCP Seal Return Westinghouse
QMO0-225 l and 2 CCP Mini Flow Westinghouse
QM0-226 l and 2 CCP Mini Flow . 2 Westinghouse
vM0O-101 1 and 2 CEQ Fan Suction (H2 Skimmer) Fisher
V0-102 1 and 2 CEQ Fan Suction (H™ Skimmer) ) Fisher
WMO-721 1 Diesel Generator After Coolers ESW Centerline
WMO0-722 2 Diesel Generator After Coolers ESW Centerline
WMO-723 1 Diesel Generator After Coolers ESW Centerline
WMO0-724 2 Diesel Generator After Coolers ESW Centerline
WM0-725 1 Diesel Generator After Coolers ESW Centerline
WMO-726 2 . Diesel Generator After Coolers ESW Centerline
WMO-727 1 Diesel Generator After Coolers ESW Centerline
WMO-728 2 Diesel Generator After Coolers ESW Centerline



