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EFFECTS OF HYDRAULIC FLUID ON ELECTRICAL CABLES
DESCRIPTION OF CIRCUMSTANCES:

Commonwealth Edison Company, by letter to the NRC dated:-April 1, 1976,
(copy enclosed), described the circumstances under which fire resistant
hydraulic fluid had a deleterious effect on the insulation and jacketing
of electrical cables. While the solvent characteristics of phosphate-
ester fire resistant fluids are well documented in literature, it appears
that this information may not be generally available to nuclear power
plant operating staffs. OQur evaluation of this occurrence emphasizes

the importance of:

1. Reviewing design and operating procedures for systems containing
synthetic hydraulic fluids and other potentially aggressive fluids
to minimize the probability of leakage, overflow or inadvertent
spill of fluid.

2. Reviewing housekeeping practices to assure that they provide for
prompt cleanup of spills or leakage of any type of fluid.

Enclosure: L

Letter from Commonwealth Edison Co.
to J. Keppler, Director, Region III
dtd. 4/1/76
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Cominonvgaaith Edison - L .
Quadg-Citics lcar Power Station ) .
Posi Oflice Box 216 . -
Cordova, lihinoss 61242 .

Telephone 309/654-2241

NJK-76-118

April 1, 1976 ° o - .

J. Keppler, Regional Director

Office of lnspection and Enforcement
Region 111

U. S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, I1linois 60137

Reference: Quad-Cities Nuclear Power Station
Docket No. 50-265, DPR-30, Unit 2

In response to your Inspection Report No. 050-265/76-04, the following
report concerning possible generic problems related to Electro-Hydraulic
Control (EHC) system oil mlgratlng to the cable tunnel area is being
submltted

on October 9, 1975, station personnel were cleaning up EHC fluid which
had been drlpplng on the Unit 2 cable tunnel floor. It was noticed not
only had the EHC fluid been leaking onto the floor but also it had been
leaking onto the cables in the surrounding cable pans. Closer-inspection
of the cables revealed puffing and plasticization of cables that the EHC
fluid had made contact with. At the time of discovery, Unit 2 was in the
cold shutdown condition. - : B

Cables in the Unit 2 cable tunnel were utilized for both safety related

and non-safety related functions. The EHC fluid leak had not rendered

any safety or non-safety related systems inoperable.

The immediate action taken was to determine the extent of plasticization

of the affected cables. All the cables and cable pans in the affected

area of the Unit 2 cable tunnel were cleaned with a soap and water solution

as recommended by information from the EHC fluid manufacturer. The cleaning

of EHC fluid from the cables should eliminate further effects, of plas= ..
ticization.” A small sectnon of control cable; which was ‘hand traced .to- - ¢ -
identify its function, was cut out and analyzed. It was discovered that- . = = +°
only the-overall jacketing materlal had’ been affected by the EHC fIU|d_“‘"=:ff;::;

Varlous cable™ manuFacturers and the manufacturer of EHC fluid were consulted

as to the effects-of EHC fluid on various polymers used for cable. Poly-
vinylchloride (PVC) and neoprene were found to be affected severely by

EHC fluid and not recommended for use around EHC fluid. Other polymers J
such as polyethylene, teflon, silicone rubber, nylon, and butyl rubber

were acceptable for use around EHC fluid. ‘ .






The next. course of actlon was to determunc the typcs of cable In.the Unit
2 cable tunnel that were affected by the EHC fluid. The types of cable

“ construction were categorized as follows.

1. Control & Power (Tow voltage): lnd:v:dual or multaconductor PVC
jacketed; mylar wrapped, PVC pver butyl rubber insulated conductors.

2. Instrumentation: PVC jacketed, shtelded mylar wrapped, ‘polyethylene
tnsulated conductors.

3.. lInstrumentation: Single and multlconductor PVC Jacketed polyethylene
insulated, mylar wrapped and shielded twisted palrs.

4. . Instrumentation:  PVC Jacketed, polyethylene unsulated, coaxlalicable.

" The control and power cables comprised approximately 80% of all cables

in the Unit 2 cable tunnel. Close inspection revealed that the EHC fluid
had not permeated through the PVC overall jacket. Since butyl rubber is
not affected by EHC fluid, it was' recommended that these cables be cleaned
and left in place after the cable pans were cleaned out.

The |nstrumentatnon cables as descrlbed above in cases 2 and 3 revealed
that some saturation through the overall PVC jacketing resulted. However,

in no cases had the EHC fluid permeated through the mylar shielding covering.

It was recommended that the plasticized sections of jacketing be removed
and a suitable jacketing tape be applied.

Case 4 as descrubed above, consisted of coaxial nuclear instrumentation
cables. The. coaxial cables' overall jacketing is very thin and consequently
suffered greatly from the effects of plasticization. Plasticization had
exposed the shielding conductor, such that possible electrical interference
could result. The coaxial cables' functions were as follows:

1. Local Power Range Honltorlng (LPRMY
2. Intermediate Range Monitoring (IRM).
3. Source Range Monitoring (SRM) '

"

Since theré were only 90 coaxlal_cables affected by the EHC fluid, it was

-recommended to splice in new coaxial cable sections and not tape over the

shielding. Splicing in this case was considered more acceptable than taping
All coaxial cables were .identified and labeled before splicing was’ permltted
The coaxial cables were tested agannst -acceptable ‘electrical .properties——=
after belng spliced. _ o )

Figure l shows the approx:mate locat:ons where EHC flund accumulated

Figure 2 illustrates the postulated path of EHC fluid migration from the
EHC fluid reservoir to the Unit 2 cable tunnel area. The accumulation

“.of EHC fluid around the EHC fluid reservoir foundation, and subsequent

migration between the finish floor and rough slab, via small cracks in
the concrete, is the postulated cause of the EHC fluid problem.
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The rough slab serves as the ceiling in the Unit 2 cable tunnel and

minor small cracks in the ceiling served as a leak path out of the.concrete
.aqd onto the cable trays and floor. Portions of cables within these trays

thus became saturated with the EHC fluid. - - .

The upper cable trays did not contain all of the EHC fluid, even though -
the pans in the cable tunnel were of solid bottom construction. This was
because the EHC fluid had leaked.through the cable pan connecting joints
and thus all the cable pans below were subjected to the EHC fluid. The
cables closest to the bottom of the cable pans were most affected by the
EHC fluid because these cables were in constant saturation with EHC fluid.

At the present time, all the cables in the affected area of the Unit 2
cable tunnel are being protected from the continuing EHC fluid leakage.
The leakage has subsided and once it has stopped the ceiling area will be
cleaned and a protective sealer will.be applied to prevent any possible’
leakages.

The EHC fluid reservoir foundation must also be sealed with the same
protective sealer once leakages have been resolved. The sealer has been
ordered from the Carboline Company, type 187 HFP,.which is a recommended
EHC fluid sealant. ’ '

The station's technical staff has been performing a weekly inspection
of the Unit 2 cable tunnel to assure that there is'no leaking onto the
cables. . .

A representative from the Region i1}, U. S. Nuclear Regulatory Commission
" reviewed the work package associated with the repairs and discussed his
findings with the station. ' '

If further information is desired, please contact the .station.

Sincerely yours, " .

N. J. Kalivianakis ' o
Station Superintendent : ’
Quad-Cities Nuclear Power Station
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UNITED STATES

NUCLEAR REGULATORY COMMISSION

REGION |
631 PARK AVENUE
KING OF PRUSSIA, PENNSYLVANIA 19406

March 29, 1977

Docket Nos. 50-333°
. 50-220

N1agara Mohawk Power Corporation
- ATTN: Mr. R. R. Schneider. . i
Vice President : ; : \
Electric Operations ' " v ) ‘
300 Erie Boulevard West . . ; ) L
Syracuse, New York 13202

Gent1emen:

The enc]osed IE Circular, 77-05 is be1ng distributed for 1nformat1on, in
the belief that the subject matter is of sufficient safety significance
.to warrant your specific attention. No written response is required.

Should you have any quest1ons concerning "this matter, pTease contact
this off1ce. ' »

Sincerely,

* . . é,‘:'Uames P. 0'Reilly
. . Director
. Enclosure:” IE Circular No. 77-05

cc w/encl: - “
George,T. Berry, General Manager and Chief Eng1neer (PASNY).
Z, 'E. Chilazi, Manager of Projects, Thermal Power Generation (PASNY)
. W. Hultgren, ‘Manager, Nuclear Operations (PASNY) !
. Klausman, Manager, Quality Assurance (PASNY) T .
. E.'Lempges, General Superintendent, Nuclear Generat1on (NMPC) ‘
. W. Smith, Plant Superintendent (NMPC)
D. Leonard Jr., Power Authority Resident Manager |
Roman, 0perat1ons Supervisor (NMPC)

C. Cqsgrove, Quality Assurance Superv1sor (PASNY) |
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Niagara Mohawk Power Corporation 2 .

T. J. Perkins, Station Superintendent

€. L. Stuart, Operations Supervisor

E. B, Thomas, Jr., Esquirs

A. Z. Roisman, Counsel for Citizens Committee for
Protection of the Environment

bee w/encl:
E Mail & Files (For Appropriate Distribut1on)
Central Files

¥ public Document Room (PDR)

Local Public Document Room (LPDR)
Nuclear Safety Information Center (NSIC)
Technical Information Center (TIC)

REG:I Reading Room

Statg of New York






