D fE V PR"% @
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Oak Ridge, Tennessee 37830 June 11, 1980

Secretary of the Commission
U. S. Nuclear Regulatory Commission \

ATTN: Docketing and Service Branch \@
Washington, D. C. 20555

Ci.'.;c of the S
LitkaurZ & Service
Branch

Gentlemen:

I wish to comment regarding proposed rules, 10 CFR Part 50, 'Fire Pro-
tection Program for Nuclear Power Plants Operating Prior to January 1,
1979," dated Thursday, May 29, 1980.

Section III. Specific Requirements, Part A. Fire Water Distribution
System - A policy statement recammending the use of water extinguishing
systems over energized electrical equipment is established. I support
this concept based on past events and experience. However, this policy
is very controversial where persomnel safety is inmvolved. The amount
of research available which substantiates the effects of fixed water
spray discharge over energized electrical equipment is rather limited.
General Services Administration did conduct limited testing in 1979

on this subject (report enclosed).

It is recommended that NRC support further detailed testing to thor-
oughly examine all controversial aspects of this proposal. The effects
of water impurities, distance from nozzle discharge, water densities,
on-of f type sprinklers, shielding configuations, drainage, etc., should
be examined and documented for design guidance.

Sincerely,

W R

James R. Hutton
Safety & Fire Protection Branch
Safety & Envirommental Control Division

Enclosure

THIS DOCUMENT CONTAINS rcxowiedged bY m.klmjnmdv
POOR QUALITY PAGES

£0070820 09%



s ; : ABSTRACT

This report covers a series of transformer rocm fire tcsts conducted by the
General Services Administration (G3A). The tests were 5ot up to demonstrate
what shock hazard might be present when automatic sprinklers opegated OVer
energizew electrical equipment. The test rocm was 25 feex% long, 12 feet
wide and 8 feet high., Fire protection was provided by standard onc-half
inch pendun . astematic sprinklers temperature rated at 1JS°F and installed
to give approxirately 150 square feet per head coveraje. A 489 volt dry
transformer was used in the room to provide a J-phase, 4-wire distribution
system, which is typical of the electrical systems found 1in G5A buildings.
The tests showed that the induced currents in the tesc rcom during the
varicus tests weze relatively small and posed no appre:idss e perscnnel
shock hazard.

petailed descriptions of the various tests, together with t'e results and
conclusions, are contained in the body of the report.
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INTRODUCT ION

This report covers a series of transformer room fire tests conducted
~=nfiguration which 18 typical of the electrical distribution systems
throughout GSA buildings.

1.1

Eﬁi&&ftvub
there has been much concern expressed about
result to personnel if autcmatic sprinkl
where there was energized electrical o9
and/or switchgear. G3A had establisher

for sprinkler protection in typical el

and other rooms where electrical equigment
the firesafery design criteria has bteen 1in
designers and trade unions have voiced strong
sprinklers in such areas.

typical in GSA-owned and leased space that electrical distribution
rooms are used for combustible storage. The danger of a fire starting
in the combustible storage and spreading to electrical equigment CT
vice versa 1is a real one. Without sprinkler mall fire
can spread and beccme a potentially large one '
manually extinguish.

BJECTIVE

sbjective of this proje
personnel might be present

discharged over energized e
electrical installation.

=i s
rid

m these §
+he firesa
~ith energiz




TEST METHCD AND SETUP

TEST SITE

The tests were setup and conducted at the Temporary Buildin
at Second and S Streets, §.W., Washington, D.C. These
frame buildings were built in the early 1l 0 and were
torn down.

A test room was constructed on the first floor in Wing 6 of Temporary
puilding B. The room was 29 feet long x 12 feet wide x 8 feet high.
The walls and ceilings were constructed of two layers of one-half

inch gypsum board on steel studs. The room was puilt or x
15 feet reinforced concrete pad which was equipped with a nter floor
drain. Both “he drain and the 15 mil wire reinforcing gri '
grounced.

Twe 135°F pendent sp-inklers on one inch
building sprinkler system. The defl
the smooth ceiling. The static water

The rocn ~ontained a manually ¢
exhaust the room af

distribution

attached

simulated

monitored

450 ohm surg

armeters.

Charles F. Calziel of the University

paper " |ecsrizc Jhock Hazard”, that

a women would involuntarily grasp any

and not let go was about 11 millianp

16 milliarperes. He further stated

used value for the minimum resistanc

hume.n body with regard to estimating sh

liquid contacts during industrial accid

decided to evaluate the potential sheck hazard
making measurements in the rocm between any two pCLINnts
be touched during emergency egress and monitorin
or not hazardous curre.t levels would be noted
resistance. The lesser ohm resistors were

A value of 10 milliamperes was selacted as
acceptable to be considered to offer no aper
shock hazard.

-
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The copper
inches wide
wall,
perimeter of the rocn one focot
conductor three feet above floor and
six feet above the floor. Each of the
from the wall by a space of 7/0 inches p
attached to tha wall.

onductors (simulated persons
and 852 inches lang. The coO
..e., the bottom person conductor
above the

the

were three
sen conductor was
Aly conductor.

yctors

To obtain the voltage for the
J-phase, 4-wire édistribution

had to be modified.

tha tost trans

The voltage source started with a 13,2C0
source frem the local public utilaty. 1
to 125/216 wye then fed into a Delta Sta
the veltage to 65 volts phase to ground
up to 210 volts phase to ground, 375 vol
voltage (375 v) was used in all tests.
wore used to obtain a l-phase, 4-wire di
of systenm is typical of the electrical s
The current to the test site was limited
peak lat-through, fuses. See Figure 2 fo

To measure the effects of potential shoc
scheduled, In case 1, the objective was
in the test rocm near an energized trans
flow to various copper conductors achere
heights above the floor. The sprinkler
transformer would be observed. The shcc

tha wall and floor surfaces would be —easuzﬂﬂ

mentation.

In case 2,
phase tc
sprinklers

 wse OF an arcing control fau
were discharging.

In case 3, a phase to phase, bol

sprinklers were discharging.

ctrical current £lows were
1

ted fault
eransformer and electrical current was to be

)} wege 1/64 inch thicgk,
nductors
was tun around

floor with

the

the middle ¢

the top person conducts
copper condustors was AnsS

rovided by several weod
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The test program was unstructured to the point that

could be arranged if equipment was demaged during the

results dlctated a needed change in the test method.

to be the case for this test projram. Tests were conducted July g-11,

MEASUREMENTS

Both voltage and current readings were taken on each of
copper (simulated pecople) conductors for each test. Vol
measured on the main bus duct and ground current was moni

the main room ground, transformer and main drain line.

INSTRUMENTATION

The following were used in the measurement of test results:
1. Bus Voltueter by Weston Instrument

2.

A-C Armmeter by Westinghouse
ing speed J inches/hour.

Oscilliscepe ny 335

b
“a

ipplet volt-ohm meters.

st test ' nxle w to operate by
heat of .
operating ¢t

cutside the test »

would be simulating an accidental sprink

some tyre of fault on one of the electrical

This latter type of simulation was chosen

that cendition which was of concern

rooms which contained electrical distribution e

The

per

prinkler flow was approximately 64 gallon
prinkler) or providing a density of 0.21 gpm/ft

5
S

EVALUATION CRITERIA

The maximum let-go current for wet contact i
room was established at 10 milliamperes. It
and below would offer no appreciable shock hazard




1EST o, 1

1n this test, approximately 50 pou..as of corbustibles (c
and sccap paper) were stored one foot from the transform
were ignited and bucned for two minutes and thirty secen

sprinkler (one nearest door) actuated. The second sprinkle

)

scconds later. Tha transformer was energized with a 1200
2 voltage of 165 volts during the test,

the top person yielding 4.2]1 milliamps, the mic

and the tottom person 1.0 milliamps. The readl

were taken con the voltmeter/recorders and on to
eqiipment was very difficult to stabilize and ¢

of the data.

TEST NO. 2

As a resalt of Test hNo. 1 it was decided to

the water discharse manually through open 5

mini volt-amp meters were used to monitcr
conductors. The power to the rocm was ene:

was actuated manually. The sprinklers discharged
64 gallons per minute. The water was perm

was no reasurable recordings on the mini Vv

lt-amp meters again to monl

she manual disconnect switch p

affect sprinkler water woul
the sheck potential

3
(e

wuring this time the inside
ealings were measured on
reading of 1 mill #as recorded on th
for the total to ground for the
<18 0.5 amps.

test was to have a phase toO ph
operating. This would simula
operated and a transformer fa
removed and a4 ten inch long piece
en phase A and C. The cover was repl
4 ren seconds before the power was

wvas ncted at the base of th rransformer with ensulng
breakers =rippred in two seconds. No current flows were
the meters.




TEST N0, S

In this test a solid copper bar eight inches

1/8 inch thick was clamped to A phase uf the
1732 inch from B phase. A small piece of alum
between B phase and the copper bar. The obje
longer controlled fault. Again the open sprinx
seconds then the power was started. There was
bottom of the transformer but no propagation.
was that on the bottom person., It read |
transformer held at 365 volts with a load of
total current to 3round for the drain, transform
amps. However, with a 40 to 1 current transfe
amperes flowirg through the transformer case, floor

TEST NO. 6

B »h

'y

This test was a duplicate of Test tlo. 5 exc
the copper bar and B phase was only several mils.
aluminum tag wire was placed between the | 3
running for n seconds, the power was ap
by molten metal sparks came from beneath
currents ware recorded mainly due to the
voltage on the transformer dropped from 3
fuses.
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This test was a repesat of to. 7 with the
wire was wrapped loosely between A phase
intermictent arcing. Witk sprinklers cj
$.26 milliamps, the middie conducter
yielding 5.55 milliamps.




TEST 1O, 9
———— ——————

This test involved the faulting of the transf

Mo. 6 copper wire between he A phase and the
flowing for ten seconds, the power was turned

at the transformer. For this test, the transfommer
The circuitry held for approximately cone mui:

in the supply transformer located in the 1in

this point the power was shut dewn to protect

The current readings for the conductors were

10 millianps

10 milliamps
100 milliamps

2 summary of all th
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CONCLUSIONS

An accidental sprinkler discharge in
bution room poses miniral shock potentia

An accidental sprinkler discharge in conj
faul=s in the electrical equipment poses
personnel within the room.

A phase to ground fault in a transformor
flows to ground which in themselves w11l
coming in contact with it irregardless of a

The fire protection criteria of chapte
Firesafety Criteria, for providing sp
was valid. The criteria will be modi
details for sprinkler installation

4
4
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RECOMMELDAT IO

putomatic sprinkler protection
sution rooms. To preclude acci
slectrical distribution rooms, pen
having both a cated fusible elemen
mechanism on 2ach sprinkler to €O
Corporaticn On-Cff Autcematic Spri
equipped with a sprinkler guard ©o




Fires do and will continue to start in elcctrical equirrent
t» keep these rocms free of cc istible storage has bren reg
The need for automatic sprink protection as ¢ for by
criteria has been repeatedly recsmmended. ine 's will
occur, and keeping combustible stor: ) f e

is difficult to enforce, sprinkler

1. An electrical fire occurred on July Il
bution room at a 20 story high rise of
for Federal agencies in Yew York City.
aluninun bus duct in an electrical dis

caused a fire which
wires and which spre
The building was
— in the ka
inguished
had to be evacua

Protection Associat:io
e involving electr
rise office build:
that a loose connection 1in
The arcing ignited polyviny
~iring and telephone wi
lywood boards on the
foot electrical r
floor room and
extinguishers t
e electrical egquipm
protection was installe

0, 1978, an electrica
story office buildin
witching equipment.
utomatic sprinkler
high voltage eq
Montacmery Coun

having the sprink
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4 peen contemplated for nearly four y=23rs and con
uct shock hazard tests wa2rIe ,sed, wWhen the
it was decided to tIY to do these tests in-house.

pue to limited finances, many of the SOpAi:
design and snitoring of the tests had
confident that the design and equiprent

the technicians of the Two field offices wWO

results obtained frem our tests
sition to cocntinue toO recommend
srriburic rooms. We are
sill be nevised in the nearc
inguishing systems, which AnC
mer installations where tne
sulazed with listed less £
not less than 300°C).
raquired for these insts
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