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1. ' A r. Final Pofoty / ,1 ci; _ ,rt, - Q.re 1-5, or 'cifies the loco. tionNj

of the ctution L"' terie .

Fi m re 1-5 indicates that the statitn power tr.tteries (l'3) and the s ta-
a

tion inatn r.entation and control tTtteries (TC3) are to be loested in
the turhir e buildir.g on the r.en, nnine ficor bet earen the structural
steel cole.nc.

Ccntracy to this rcq'tirerent, the IC3's .. ave ban Icented in 'he .cnti-
Intica equi : ont rocm, and the 1:5's nave been located cut on the turbine -

l
buildir.~.r :.ezzrnir.e floor rather than between the colur.nc na specified.s

'1 hic obvioas discrerency raices questions mur.rding the cvernll accuracy
of the .? AR.

2. Tno ' inn 1 fEJ.ety Irslyain ,crt, C /ticnu h.b.2 md 13.5.1, specifica
the ele: nInd require; cnta und Jrc mhres for the reac tor coolr.nt piping ,
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Mc. John G. Davis , Direc tor -2- December 22, 1970,

required." Other references in Section 7 and
Section 8 also state the requircuents for routing
in cable trays to achieve separation and isolation
of rHsmAnnt circvi ts.

The primary method which has been used to achieve
physical protection from dauage is the metallica11y
armored and protected cabic systems. With these
systems, either tbc cables are armored or they are
installed in metal conduits. Armoring added to
cables in various forms provides additional mechanical
physical protection in auch the same manner as does
flexi.ble conduit. Es :entially, each cabic with it.;
armor has its own "bu!.lt-in" conduit..

! The types of armors employed are as follows:

[1] Power cables have galvanized steel interlocked
armors,

[2] Some control cables have galvanized steel inter-t

locked armors while others have a helically
applied corrugated bronze armor.

[3] Instrument cables have galvanized steel interlocked
armors, served steel wire armor and bre'ded armors,
depending on the size, type and ficxibmity require-
ments.

Without the armors, the cables would be suitable
for cable tray installations as has been installed
in existing nuclear power plants. However, with
the armors, the cables use cable trays and other
adequate means for support; i.e., cables strapped
to brams, etc. The cables are suitable for running
outside of the cable trays since each cable has its
own physical protection built in.

In addition, the cables would be fire retardant
without the armors since they are of fire retardant
construction containing self-extinguishing materials
over the insulation and in the overall sheaths.
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c) The cabic inst allation requirements are as follows:

(t) Power cables are generally supported by cable
trays with a few exceptions. Drops from the cable
trays to equip ent nre unnnpported en! m s the r5 rp s
could have been excessive in which case additional
supports are installed. Runs external to the cable
trays are supported by other adequate methods.

J [2] External to the cable spreading room and electrical
equipment room control and (nutrumentation cables
are either supported by cable trays, conduit or
other means except for drops to equipnent in close
proximity to the trays.

[3] Inside the cable spreading room and the electrical
'

equipment room, control, ins t:rumentation and small
power cables are for the most part continuously
supported in the cable tray system. Except for
drops into equipment located adjacent to or beneath
the tray, cables are without exception inside the
general envelope of the cable tray system. Several
very heavy literlockad armored power cables were run
outside of the trays and supported by other means.

Vertical changes in cable elevations have generally
been made by passing through interaediate elevation
trays or by use of a sheet metal uire trough
mounted on the outside of the tray. Some few
vertical changes or drops were uade without the aid
of a vertical wire trough; however, the cable is
armored and the distances involved are short.
Exposed cables in these areas are inherently short
due to the relatively low headroom and close spacing
of equipment.

We feel that the physical protection provided safety
related cables in these areas is adequate and con-
forms to the intent of the statements regarding
physical protection of cables in the FSAR. Many
cable supports and tray bracing members are not
installed until the cable installations are
essentially complete so as not to interfere with
the installing of cable.

(
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2] Color coding of Sa fety Related Cables

a) We agree that Section 8.2.2 requires that power and
control cables be color coded to identify their use

a d / o r c'> >1 c ' ,, : 6n . Also, the colori , reified

for safety-related cables are gray, yellow, blue and
orange with black reserved for non-sa fety rela ted cables.
Also, ue described to DRL i':e use of these colors in
coding sa fety related cables and indicated a means of
implmenting t he color coding system was to use co:a-
pletely colored outer jockets. We did not limit or
i.atend to ljait t he color coding method to only
completely colored cuter jackets ,nd ;e did not
speci_fically define the aethod in the FSAR. There was
a very good reason for this, since we Nele still investi-
ga ting other .r.ethods at the time.

The methods selected to implement the cable color coding
systems were:

[1] All power and control cables, uhich could be identified
as safety related cables in sufficient time to obtain
delivery compatible with the construction schedule,
were uanufactured with continuously colored jackets.
Power and control cables identified later as safety
related and which quantities were not manufactured
with colored jackets would be color coded in the
field by methods under investigation.

[2] All instrumentation cable was ordered to be manu-
factured black with the color codes to be applied
in the field to safety related cables.

[3] Two methods of field color coding were selected as
being adequate and optional, depending on the size
and type of cable. One method uses colored vinyl

'

adhesive tapes applied in bands on cables at intervals
not to exceed four feet. The other method requires

i

that the cables be continuously colored with a special l

quick drying cable coloring ink. In general, large |
power cables are field color coded with the tapes and
small control and instrument cables are continuously
colored.
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Wi.th reference to the black cables that were'

color coded a f ter ins talla t :.on , some were designed
before the details of IEEE 308 were available and
then the color coding was backfitted to conform
to the definitions of that cede. In some o:her
cases, the color coding was initially omitted but
corrected as a result of additional checking included
in Duke's quali.ty assurance des ign review. This
quality assucence review is now being completed
prior to release of design documents for cable
i ns ta lla t ion .

The steps which have been taken or wi.11 be taken in refer < nce to the
non-compliance i.tems are as follow:

i 1] Physical protection provided safety-related cables.
No action proposed since the cable protection system is adequate.

2] Color Coding of Safety Related Cables

a] No action proposed on color coding methods described
i since we feel the methods are adequate.

!

b] The additional rechecking of all safety-related circuits
for correctness and accuracy has been included in Duke's
quality assurance review.

I hope that this adequately answers your concerns and if you need
further information, please advise.

Yours very truly,

hfh V f

act/ck

Copy: Mr. W. S. Lee
Mr. E. D. Powell
Mr. C. E. Watkins
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