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U. S. Nuclear Regulatory Commission
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PLANT VOGTLE - UNITS 1 & 2
NRC DOCKETS 50-424, 50-425
OPERATING LICENSE NPF-68, CONSTRUCTION PERMIT CPPR-109
ELECTRICAL SEPARATION CRITERIA

Reference: Letter GN-1434 from J. A. Bailey to NRC,
dated March 14, 198C

Gentlemen:

In the referenced letter, Georgia Power Company informed the NRC uf
proposed changes to the FSAR establishing reduced separation distances
for cable and raceway configurations not previously tested or analyzed.
These reduced separation distances are based on te.ting conducted by
the same laboratory and in accordance with the same criteria as the
previous tests conducted in May 1986, and approved in SSER 4.

Attachment A to this letcer provides our written response to your
questions which were discussed in the May 25, 1988, telephone conference
call on this subject. These questions concerned worst case orientation,
peak temperatures, and insulation resistance.

Also mentioned were certain minor corrections and clarifications to
be made to the proposed FSAR page changcs submitted in the referenced
letter. Attachment B to this letter provides these changes, as well
as brief explanations or justifications for the changes.

Should you have any furthor questions, please advise.
Sincerely,

(3. Baren

J. A. Bailay
Project Licensing Manager
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In many cases, the tested configuration involved

ault
cable located only vertically below the target

les, yet
be
Please clarify.

the separation distance criteria allows the cables tu
located horizontally at the same distance.

With regard to Attachment B, page 1, the tested separation
distance js shown as 3/4" vertical and horizontal for config-
uration 1, test 1 (test 1/2). The associated test report
(Attachment C) shows that the tested configuration wes only
in a vertical direction., Please clarify.

With regard to Attachrent C, test 4/2 has a conduit crossing
free air cables at a 27" angle. How is Lais test
canfiguration implemented in the field?




4.

If raceways/cables were £curg to exist in the plant at
relative angles less than 30", the project would revert back
to the separation criteria for cables/raceways that are
parallel with each other (e.g. FSAR Table 8,3.1-4, paragraph
5).

In Artachment C, test 4/3 has temperature measurcments kdg,rr
ating that the peak temperature of the fault condui- (316 F)
is lower the peak temperature of the free air target
cable (332 "F) that is in contact with the fault conduit,
This does not seem possible. Please clarify,

As documented in Attachment C, Sectiocn VI, variocus quantities
of thermocouples (T/Cs) are installed on the fault cables,
target cables, fault conduits, target conduits and on other
locations as appropriate {(within the limits of the test
facility) . These T/Cs are allocated to locations in
proportion to their criticality., The T/Cs are then
approximately evenly spaced along the length of the test
specimen. This rezults in same locations being more closely
monitored thai others.,

This condition can lead to the condition identified in the
question. The following table portrays the T/C arrangament
for test 4/3:

Fault Fault Free Aix
Cable Conduit Target Cable
#T/Cs Spacing # T/Cs Spacing # T/Cs Speecing
8 16" 3 36" 8 2"

As can be seen by this table, the target cable temperature is
monitored on 12" centers whereas the fault conduit is moni-
tored on 36" centers., This allows the possibility that the
target cable temperature is monitored closer to the hottest
point on the fault cable (such as the point of short circuit
in the fault cable). The result would be that the measured
terperature of the hottest spot on the target cable is higher
than the measured temperature of the hottest spot on the
fault canduit, such as is the case in this instai.e.

It should be noted that the target cable is exposed to the
fault cable over the entire length of the test specimen (to
the extent possible or as appropriate for the physical con-
figuration) and is therefore subjected to whatever degrada-
tion may result from the worst case temperature location.

The post overcurrent electrical tests are irposed on the
entire length of the target cable thus detecting any unaccep-
table degradation of the target cable. Therefore, the
possibility that the T/C location on the fault cable may not
be precisely locaced tc measure the hotcest spot on the fault
cable or its associated raceway does not affect the r-su.ts
of the test,
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5. During a review of the insulation resistance test data, it
was noticed that there seems to be a .ather wide variation
(as mxh as three orders of magnitude) in the values
cbtained, even for the same cable types, Please clarify why
this occurs,

The cables used in the separation test program were the same
types of fully qualified class 1E cables used at the plant,
Therefore the cause of the IR variation is not considered to
be attributable to any defects or variation in the cable
insulation itself.

There are several possible reasons for variations in the
readings.

Although no records of lab humidity were kept, the putential
effects of humidity, temperature, and other envirormental
factors on the test resuits is an indust y-recognized
considemticnlin the interpretation of insulation resistarce
test results, The efteﬁts of tenperature on IR readings is
a well defined parameter. However, the effects of humidity
are highly variable and difficult to Quantify, If the
measurerents are taken with the equipment below the dew
point, the possibility of moisture cordensation on the cable
insulation or3meqohm'eter r~-t leads can have an effect on
the readings,

1/ "Electrical Equipment Testing ard Maintenarce" by A, S, Gill,
Copyright 1982, Pages 16 and 17. (The author is Curcently a
merber of the Nuclear Regulatory Cammission staff.)

2/ Ibid, page 150,

3/ "A stitch in Time...", A Manual on Electrical lnsulation
Testing by Biddle Instruments, Marufacturer of Electrical
Tescing and Precision Measuring Instruments, Copyright 1982,
Page 30,
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A third potential factor for the IR variation is partial
contamination of x)n test leads or exposed portions of the
cable insulation,” This surface contamination, possibly in
conjunction with the presence of moisture condensation from
the atmosphere, provides a leakage path resulting in lower IR
readings, At the high levels of resistance being measured in
the test (>1000 megohms at 1000 volts dc), slight leakage
paths can have significant effects on the measurements,

Further corrcboration of these factors effects on IR measure-
ments is provided by IEEE Standard £3-1974, page 8. Although
this standard is specifically for the testing of rotating
machinery, the concepts regarding IR measurements are
considered valid for other equipien 1lso.

Although the IR readings taken during the test did exhibit
sare variation, the fact that all of them exceeded the pass/-
fail criteria of the test program by nearly two orders of
magnitude satisfies the purpose for which the measurements
were intended.

4/ Ibid,
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ATTACHMENT B

FSAR PAGE CHANGES AND JUSTIFICATIONS
TO ATTACHMENT A OF
LETTER GN-1434 DATED MARCH 14, 1988
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IS EXK T K
sA 204
Minimum Spatia)
vonfiguration/Service Leve' Separation Distance

e Iw-?o On ,5
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or non-Class '€ electrica) metallie tubing (EMT) |
carrying cables of sizes %8 AWG or smaller.
(Limited to lighting, communicetions. and fire
detection cabies)

9. Tray or free air cables to a non=-Class 1E 3/4 in.
metal-clad cz20iw (type MC) of size %8 AWG or

smaller.

0. Tray or free air cables to a non-Class 1€ 3/4 in.

steel-armored 480V cable (500 MCM or smaller).

'0a. Tray or free air cables (480V or Tower 3/4 in.
voltage and size 82/0 AWG or smaller) ro sceel~-
armored 480V cable (500 MCM or smaller).

11. Cables in flexible conduit to cables in 1 in.
flexible conduit (the cables are limited to 480V
or lower voltage and size S00MCM or smaller).

11a. Cables in stripped flexible cornduit to non=- Contact
Class 1€ cables 1n stripped flexible conduit (the

non-Class 1E cables are limited to 480V or lower

voltage and size 82/0 AWG or smaller).

''b. Cables in stripped flexible conauit to cables Contact
in stripped flexible conduit (the cables are

Timited to 480V ¢r lower voltage and size 822/0 AWG

or smaller).

2. Cables in flexible conduit to non-Class 1€ Contact
cables in rigid stee) conduit (the non-Class 1E

cables are limited to 480V or lower voltage and

size B2/0 AWG or smaller).

13. Between two rigid stee) conduits (the cables Contact
in the conduits are Yimitad to 480V or lower
voltage and size 22/0 AWG or smaller),

'3a. Cables in rigid stee! conduit to non-Class 1E Con.act
cables in rigid stee) conduit (the non-Cless 1E

cables are 1imited to 480V or Tower voltage and

size 82/0 AWG or smaller).

‘4. Between perpendicular rigid steel conduits 1/8 in,
carrying catles of 480V or lower volrage and sizes
B3/0 AWG through SOOMCM.

1S. Cables in rigid stee) conduit crossing non- fontact
Class 1E cables in tray or free air (the mnon-Class

'E cabies are Yimited to 480V or lower voltage and

size B2/0 AWG or smaller). The angle of crossing

shal’l be 30° or greater.

16. Free air cables to free air cables, where one 6 in.
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M. 5.
Minimum Spatial
Configuration/Service Leve) Separation Distance

of the groups is wrapped in three layers (2Cu%
overlap) of silicon dioxide cloth (Siltemp 188
CH). Service voltage is limited to 480V or lower
voltage and sizes of SOOMCM or smaller.
480V or lower vOH'a..gg and site of 00 MCM or :M-\\Cf,
7. Free air cablespto frde air control or 1 1in.
instrumentation cables (88 AWG or smaller). The
control or instrumentation cables are wrapped in
two layers (100% overlap) of silicon dioxide cloth
(Siltemp 188 CH).

leo. From aon- Class 1E free air cables, 480V (@ in
ot Jower veltage and size of SoOo MM
of smaller, wrepped with three lagers
(2009 evcrlap) of silicoen Aloxide
cloth (Siltemp 188 CH) 4o class 1€

free oir cables,



VEGF-FSAR-8
TABLE 8.3.1-4 (SLEET 4 OF 6)

Minimum Spatial
Configuration/Service Level Separation Distance

,3'§ik Between free air instrumentation or 1 in.
control cables of 125-V dc or 120-V
ac or lower, sizes number 8 AWG or
smaller,

|9 M6, Between free air instrumentation or In contact
control cables (125-V dc or 120-V ac
or lower sizes number 8 AWG or smaller)
with either group of cables wrapped in
two layers (100% overlap) of silicon
dioxide cloth (siltemp 188 CH).

20 M. Where raceways of different separation
groups are brought to a single
enclosure and:
a. The lower separation group (i.e,., 6 in.

separation group installed below
the other separation group),
wrapped in three layers (200%
overlap) . silicon dioxide cloth
(siltemp 198 CH). The cables are
limited to 480 V or lower voltage
of sizes S00 MCM or smaller.
(#¥AWG or lM-//tr)

b. One separation group 19 control or 1l in.
instrumentation cablesiand is
wrapped in two layers (100% overlap
of silicon dioxide cloth. Cables
of the other separation group are
limited to 480 V or lower voltage
Oof sizes 500 MCM or smaller.
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Justification for changes to Table 8.3.1.4

Item 1

Item 2

Paragraph 2 mistakenly equated soli¢ bottom trays to trays
with punched bottoms and bottom covers. In solid bottom
trays, the cables are in contact with the bottom of the
tray. In punched bottom trays with bottom covers, the
bottom cover is set off the bottom of the tray by a lip.
This provides an air space between the cables and the
bottom cover, Solid bottom has been deleted from
paragraph 2. In addition, this paragraph did not include
the rastriction that the non 1E fault cables be located
elow or along side the class 1E target tray. This
restriction reflects the actual test configuration in
the Wyle testing.

Paragraphs 3 and 3a mistakenly transposed wording. This
has been corrected to indicate that the target cables
are in trays or rree air.

Paragraph 16 addresses free air to free air cables, with
one cable wrapped in three layers (200% overlap) of silicon
dioxide cloth (Siltemp 188), service voltage 480V or lower,
size 500 MCM or smaller. Wyle test 48141 02 configuration
4, test la, was conducted with the fault cable wrapped
and the target cable unwrapped. Target cables do not
require voltage or size limitations, since the test used
the most conservative cable as the target cable. Paragraph
16a has been added to remove the voltage restrictions
of the target cable
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