-Stephen B. Bram :
Vice President :

4 Consolidated Edison Company of New York, Inc.
Indian Point Station
Broadway & Bleakley Avenue
Buchanan, NY 10511
Telephone (914) 737-8116

February 25, 1988

Re: 1Indian Point Unit No. 2
Docket No. 50-247

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: Manhole 21

During the recent Safety System Functional Inspections at I.P. 2, the NRC
posed questions concerning maintenance of cable separation and the quali-
fication of three-way splices used in the subject manhole. Con Edison was
requested to respond to the matters raised by the NRC by stating our basis
for operation, as well as intended short term and long term actions.

Based on our analysis of available short term options, we have elected to
initiate enhancements to the manhole. We believe this can be done in a
timely manner within the next two weeks and that the existing splices will
retain sufficient margin to preclude failure in this time period.
Commencing Thursday, February 25, 1988, we have excavated the manhole and
will replace the existing three-way splices and also provide further
assurance that the cable routing in the manhole satisfies the applicable
separation criteria. All three way splices associated with alternate safe
shutdown pumps 23 and 24 will be replaced with a new splice ("crab joint")
whose design is different than the existing splices. The fabrication and
installation of the crab joint will be qualified by the use of procedures,
the presence of Q.C. inspectors with specific inspection hold points, and
by the utilization of personnel who have been pre-qualified in splicing
techniques. In addition, a series of splice acceptance tests will be
conducted to ensure that adeguate mechanical strength is developed in the
crimping process and that the electrical integrity of the completed splice
has not been affected during fabrication.

We have evaluated the new splice with respect to its service in a wet sand
environment. The most significant aspects of the splice design are those
features which would prevent moisture intrusion into the mechanical splice
itself. This consists of the Raychem heat shrink tubing and the EPR
(Ethylene Propylene Rubber) insulation. Our Environmental Qualification
files support the application of Raychem heat shrink tubing and EPR under
post LOCA submerged conditions for a period of one year. The post LOCA
environment is a much more severe environment than the conditions existing
in manhole 21 under normal plant operation.
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Our selection of the new splice is predicated upon extensive satisfactory
application of this splice in the Con Edison system for many years. Based
upon this experience we anticipate that the actual splice life will be many
years in excess of the post LOCA life of one year as currently supported by
our Environmental Qualification files. To remove all doubt as to the
actual life of the splice we intend to subject the splice to accelerated
testing in an environment which simulates the conditions of manhole 21.
This testing will be completed prior to one year so that if results con-
flict with our expectations appropriate corrective action can be pursued.

Both the cable and the new splices for pumps 23 and 24, as well as the
other four feeders, will be meggared to demonstrate the acceptability of
the existing cable and the new splices. Future periodic tests to determine
whether degradation has occurred are under evaluation.

The cable routing will be inspected to ascertain compliance with our cable
separation criteria. A conservative bounding analysis indicates a minimum
separation between cables of 4" is required without arc-proofing tape. We
have elected to use arc-proofing tape, which reduces the required sepa-
ration distance to 1 3/4". To the extent possible within the confines of
the manhole, cable separation will be maximized. The arc-proofing tape
consists of a polyvinyl chloride cloth impregnated with a fire retardant
substance. Qualification of the arc-proofing tape has been demonstrated by
short term "tidewater" tests which simulate service under submerged
brackish conditions. As applied at Indian Point, (two layers half-laped),
the tape induces no adverse affects upon the cable such as loss of heat
dissipation.

It should be noted that it is considered highly unlikely that an arcing
fault could take place within the manhole under a normally wet sand filled
condition. Were a fault to develop in the manhole the fault would be to
ground, resulting in automatic relay operation. The relays are set to
operate for a 500 ampere fault.

In addition to the above actions, all cables will be labeled, the sand will
be replaced and the manhole cover modified to prevent water intrusion.

For the longer term, all of the cable routing and splices within the
manhole are under evaluation. There may exist feasible alternative config-
urations involving new cable runs which would further enhance feeder
reliability. The new cable pulls, with new cable routing, might possibly
eliminate the three way splice altogether as well as further enhance cable
separation. The overall benefit of such alternatives would have to be
considered relative to the additional benefits already achieved by the
short term program. A schedule for completion of our analysis of the
options will be available within a month. '

Questions have also been asked with respect to the number of service water
pumps necessary for various conditions of operation. For fire protection,
in order to proceed to cold shutdown, either pump 23 or 24 should be
operable. If these pumps are not available the plant would stay at hot
shutdown until a pump was operable. For the accident scenario, peak
containment pressure is the most significant consideration. The I.P.-2
Containment Spray pumps are capable of removing the heat load during the
injection phase and no service water pumps are required. For the accident



with a loss of offsite power, the minimum requirement for the essential
header must be satisfied. Two service water pumps must be available.

We believe the above discussion is responsive to the issues that we were
asked to address. Attached hereto is documentation supporting the basis
for the short term program.

If there are any questions concerning this letter please contact Mr. Jude
G. Del Percio, Manager, Regulatory Affairs.

Very truly yours,

..

cc: Ms. Marylee M. Slosson
Project Directorate I-1
Division of Reactor Projects I/ITI
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Paul Swetland

Region I

U.S. Nuclear Regqulatory Commission
631 Park Avenue

King of Prussia, PA 19406

E. Wenzinger

Region I

U.S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, PA 19406

Senior Resident Inspector
P.0O. Box 38
Buchanan, NY 15011



ATTACHMENT

The attachment is a very conservative bounding analyses. Among other
things it assumes maximum power transfer to fault, takes no credit for

realistic clearing time (7 cycles verses 17 seconds) and quenching effect

of moist sand.



* | ’rr 7o M”J;.
. - _ |

FROAT=AT™  Fo bocT Bur. =0
SERVICE twarsl Fowrd so;5l5

T peR uwi— = 35000 = .29 pu.

/20,008

Zé_\ﬁ_':/ 245 V.
I,((qu d »

Ay PR TRANSFEL

2 SpobeE EPUAL T A FAWT
—

&35 2 zly 2= 3434343
.o '
CF = L/&SOLA_Y"
r=_l° = .2062 [=45°
Yy fedS

Pr TR - (20)Ey3)= st p
pﬂcv‘ z ?pu %pBASE = Q/%SEXIQO VN))

= )46 Muwars

g



=z

FAeer EXFPoS L FRoy Lo0E& cABLE To
As sHEL V5 JHE VColowk of A Coadf

/, FAor T
- / ) C/’BLf
, . ;H \\\ - 2
-_(:Q_.-L-g..\.;._ \/_=_{3‘_R H
2H =R
y= T R*R TR
3 2 &
MAK 02y SELRELATOAN Fo pod ARC
Pgaoﬁ'E,D, cRELE |
Q = al & AT WHEELE
' A1 T MAIASS
AT =@ C = SPEe1FIc. HELT
| . AT = TertPeLATURE
| W e |
. R = E'T'JJ,

e  wET IAvDd |
et = /4.7¢.1/A/"//‘g
< = 35 B‘é’.\/“’/of:

| KM = 2412 BTd.



-3

LeRST cASE CaviT * Y b MW, wrd
CLEARW § TmE oF 7 <Nerss (L1144 SEcos>s)

/o0 Klo X 1169 sg= 479 KuwH,
3Ceo QEC/HQ ‘

Q: 474 kw ,4‘ X 323412 &m/){wﬂ' = 1617 BTU’S
o ke iy cdBLg MAX . AT L.
ETUYLEVE PRofyrede RuBeel 15!

MAX ©OPEEATING T6xP: 90 °C.
- MAX ?daﬂv" C(Rc:u:"r'.' 2S0°¢

| A+ = lepD*c
A+ = Ué% U +32 = F

= 320° F
To PETERHINE MW /iqun DiStalck

BETWEEN wddir (0 ARc PAooF ED
CALLES 1™ wer SRup ENVIRo ) Mty T

AT = @

~ S

RN,

[—




4-

. = iy 1b /s
¢35>(3 2o ) /’B’l

ASSvmwE  FAaverT 5*1’530,&6 IS CoeWic AL

V-'-'- /‘/9/ /L < .'/ZGS
' 120 /b/;Q?
(&R = _g_ ﬂg = .52¢( <3
?3 = vZZﬁ"7
= by LF
&z (-,z,c/_‘/}l 12 2 T35 g

| M= 3.08 e
SEPERAT 104D REDVIRED IS

g BETWEEN ISe Mer
EPTC <cAB,e Nole AR
PRee r € |



-

wirH  APe PlooFING TRFPE
17 SEcouD S AT Tdpo °F

Y PV .lél‘? , .= |.35%
(1 35) (3"‘{00 ) |
V=  135¢ - .onzz ¢’

, )Zc:/-l)/#}
V= fl__, K3 = o132
&
R®= 02103
Qz '27?6 {f
HeBly= 2200 - 13q3 0t

H = J%‘TS {vL X J2da = [.LT72 wmede
ﬁ_

SEPELATINY REQURED wWHED ARC
PResFIV & TAPE s HNSED

17S " WCHES RETwesd

CABLES
~JZ"



-5

IUITHIAEC_ %oFik’é TAFE
)7 SEcoD S AT 3400 °F

o= 16T . = [.35%

(.35) (3400 )
V= L35¢ - .onzz 4

120 15[ #3

V= TO K3' = .o01132

[ d

&
eg S ,021673

R= 2796 DZ#

H =@/, = .}_7%5 = 139346

Hz 1392 /4 X 124 = 1072 wmedos

gk

CEPELATIOY REQUIRED wWhEL ARC
PlssFI0 & TAPE 5 HWISED

7S ICAES  RETWeEN
cCABLES |

7 /A 37/’/; | -7”-2\



