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The enclosed letter to TU Electric reflects the staff’s
comments and final agreement on its proposed acceptance
criteria, We have agreed to an approach that can be used to
acceptabiy demonstrate cable functionality in the event
there are deviations from the fire barrier acceptance
criteria. A1l such deviations will be submitted for HRC
review and approval,

The staff will continue to work with industry, including
NUMARC and TVA, on propos.d fire barrier acceptance
criteria. The staff is also developing generic NRC fire
barrier acceptance criteria. Consistent with the Comaissio:,
guidance on issuing generic staff positions (SECY-92-224),
the staff will review its propoused staff position with the
Committee to Review Generic Requirements (CRGR) and the
Advisory Committee for Reactor Safety (ACRS), and will
request public comments.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20888

Y - P M #
L FTT b October 29, 1992

Docket No. 50-446

Mr. William J. Cahill, Jr.
Group Vice President, Nuclear
TV Electric

400 North Olive Street, L.B. 8]
Dallas, Texas 7520

Dear Mr. Cahill:

SUBJECT: THERMO-LAG ACCEPTANCE METHODOLOGY FOR COMANCHE PEAK STEAM
ELECTRIC STATION - UNIT 2

The NRT staff has completed a review of TU Eiectric's submittal dated
September 24, 1992, "Confirmatory Testirg of Thermo-Lag Fire Barrier System at
CPSES." & meeting was held on October 27, 1992 between WRC and TU Electric,
where you updated your fire barrier testing acceptance criteria. The
enclosure to this letter provides the revised acceptance criteria you proposed
at that meeting.

This letter informs you o  the results of the staff review of your criteria.
fir.a]l NRC staff review of your fire barrier acceptance testing will be
documented in a future safety evaluation.

Your acceptance criteria, including the use of a fog hose stream test in
accordance with NUREG-0800, 1s scceptable based on the following conditions:

1. The NRC maintains that the temperature measured on the externa: surface of
the raceway should not exceed 325° . Your criteria, submitted in your
September 24, 1992 letter, states that cable temperatyv es are to be
maintained below 325°' as measured by thermocouples installed at six-
inch intervals on cables close to the inside of the protective envelope.

In your previous tests, the raceway, in addition to the cables, was
instrumented with thermocouples. These thermocouples provide a better
indication of barrier unexposed side thermal performance during the fire
test. You have stated that you will be monitoring various raceway
locations in these upcoming tests; ho ever, in reviewing your criteria as
submitte? in your September 24, 1992 letter, we could not determine how
you propose to evaluate the barrier’'s thermal pe.formance using the
raceway thermocouples.

' The 325°F temperature condition was established by allowing the
internal temperature on the raceway surface to rise 250°F above ambient
laboratory air temperature, assumed to be 75° . during the fire test.
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In the October 27, 1952 meeting, we discussed this concern and your staff
indicated that the cable tray side rail and the external conduit
temperatures would be used to determine the temperature acceptance of the
fire barrier system. In addition, your staff agreed, for cable trays, to
also use the cable thermocouple temperature readings to suppiement the
raceway thermocouples in assessing the thermal performance of the fire
barrier system,

With respect to doterninin? the temperature acceptance criteria, the NRC
staff considers thermocouple averaging accogtablo. provided similar series
of thermocouples (e.g., cable tray side rai’) are averaged together. It
was determined that the temperature performance of the cable tray fire
barrier would be based on temperature averages ;1.0.. the thermocouples on
each side rai’, and the thermocouples on each of the three instrumented
cables) and would be independently evaluated :gainst the temperature
acceptance criteria. In addition. it was agre=d that averaging the
thermocouples on the external conduit surface would b’ used to evaliate
the therma)l performance of the conduit fire barrier system. It is o'r
understanding tnat your temperature acceptance criteria wouid find the
test results in deviation if the average temperature of any thermocouple
series exceeds the 250°F plus ambient condition or if any single
thermocouple exceeds 30 percent above the maximum allowable temperiture
rise (1. e., 250°F + 75°F = 325°F, atove ambient) during the test. If this
occurs, under your criteria a visual inspection of the cables for sign: of
thermal damage is required. Any sign of thermal cable dam:ige would be 1
deviation to the fire barrier requirements which would require the
furctionality of the cabling to be demonstrated by tes.ing.

2. Your barrier inspection criteria, submitted in {our September 24, 1992
letter, allows burnthrough no greater than one-half square inch. In the
October 27, 1992 meetina, your staff revised its position on burnthrough.
In this meeting your staff indicated that any burnthrough is now a
deviation requiring cable functionality tostin?. If burnthrough occur~,
based upon visual examination and notwithstanding the size of the defect,
the NRC views the fire barrier as deviating from the fire barrie-
requirements and would require that cable functionality be demor:irated.

3. Your visual cable acceptance criteria, submitted in gour September 24,
1992 letter, stat:d that none of the following attributcs should be
identified: Jjacket swelling, splitting, or discoloration; shield exposed;
or jacket hardening. The NRC staff has determined that the fullowing
attributes also indicate thermal degradation: Jjacket blistering, cracking
or melting; conductor insulation exposed, degraded, or discolored; and
bare copper conductor exposed. It is our understanding that your criteria
for visual cable acceptance will include all of the abive attributes.
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4. Your acceptance methodolugy calls for a megger test after the cable has
been installed in the riceway, continuity measurements during the test,
and a subsequent megger test immediately following the test. At the
October 27, 1992 weetiny, ycu provided additiona) details and
clarification regarding your proposed testing to (~~anstrate cable
functionality. ditiunally, you stited that you ma, use loss-of-coolant-
accident (LOCA) cable qualification test results in cvaluating
cable functionality a’ elevated temperatures.

At the October 27, 1042 meeting, the NRC staff described the following
tests which can bz used to demonstrate functional performance of cables
where thare arz sigrs of thermal camage to cables or where barrier
burnthrough or openings occur:

The megger tzsts (pre-fire, during the fire [if
performed], and immedialely aiter tie fire test
conditions) should be done conductor-to-conduccor for
multiconductor and conductor-to-ground for all cables.
The minimusi acceptable insulation resistance (IR) value,
using the ‘test voltage values for various system voltages
is determined by using the followiang expression:

IR (Mega-ohms) 2 ([(] Mega-ohw per KV) + 1] * 1000(ft))
«ength (ft)

In addition, an AC or DC high potential (Hi-Pot) test for
power cables greatsr tF - °00 volts should be performeu
after the post fire meg. sts to assess the dielectric
strength. This test pri ... assurance that the cable
will withstand the applied voltage during and after a
fire. The high potential test shculd be performed for :
five minute duration at €0 percent of either 80 volts mil
AC or 240 volts/mil DC (e.g., 125 mil conductor insulation
thickress X 240 volts DC X 60% =« 18,000 vdc).

The tuble below summarizes the megger and Hi-Pot test
veltages which, when applied to power, control and
instrumentation cables, would conscitute an acceptable
cable furctionality test.

OPERATING MEGGER TEST HIGH POTENTIAL

IYPE YOLTAGES  _YOLTAGE = _TEST VOLTAGE
2 1000 volts 2500 VD 60% x .9 V/mil (AC)

POWER 60% x 240 V/mil(DC)
< 1000 volts 1500 VDC NONE

INSTRUMENT < 250 vdc 500 vDC NONE

AND

CONTROL < 120 vac
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In addition, at time intervals (at least once) during your
one-hour fire exposure test, a megger test should be
performed for instrumentation cables in order to assure
that toe cable will maintain sufficient insulation
resistance levels necessary for proper _eration of
instruments. LOCA temperature profiles may be used to
evaluate cable functonality instead of megger testing
du:ing the fire test. If this approach 15 taken, you
should ensure that the LOCA temperatures bound the fire
temporature profile, by including cable operatln?
temperatures. 4. ‘onally, in determining the insulation
resictance le #i+ .yuired for nuclear ‘nstrumentation
~ables, an as  snent of the minimum insulation resistance
velue (e.g., one mega-ohm) and its potential impact on the
functionality of these cables should be evaiuated.

The NRC concludes that performance of your proposed testing, with the
additional megger and Hi-P. testing described above, would constitute an
acceptable set of tests tc demonstrate t' it any fire barrier test
deviations, should they occur, will not affect the capability of the
protected cable to perform its safety function. Other tests or
combination of tests for cable functionality, different from those
describzd above, would require NRC review and approval.

5. Discussions with your staff indicate that CPSES power and instrument cavle
meeis IEEE-383 and is all thermoset insulation type. Additionally, you
have stated that installution procedures prohibit cabling to extend above
cable tray side rails. When you submit your next test summary, confirm
these facts in writing,

In summary, your criteria, as supplemented with the above conditions, ensures
that adequate cable and barrier tests will be performed. Satis“actory results
froi these tests (raceway/cable temperati - <325°F and no barrier burnthrough)
constitutes a satisfactory basis far rated fire barrier qualification. Where
the temperature criteria i1s not met ar” ~able inspection criteria results in
deviation(s), and/or barriur inspectic esults in deviation(s), your criteria
calls for subsequent cable functionality testing. Also, as discussed at the
October 27, 1992 meeting, since no cabling greater than 1000 velts is being
subjected to the fire tests, additional testing would be required on this
voltage class to demonstrate functionality should test deviations warrant
cable functionality verifications. NRC review of your test deviation(s),
should they occur, will be included in the staff’s safety evaluation of your
fire barrier acceptance testing.
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Test Sequence

Build Sample
Megger

Fire Test
Measurc
Continuity
Temoerature

Fog Nozzel Test

Hot M_gger

Fire Bamer Inspectinn
Functionality Tests *
Visual Cable Inspection *

* If Required

Temperature

ACORIRRCE Sat
Conduit/Cable Tray
< Amb + 250 F avg
< Amb + 325 F peak
Potentias Deviation
Sai

Visual Cable Inspectic:

Potential Deviation

Post Fire
Fire Bammier Inspeciion
No Burn Through

Sat

Potential Deviation

Test Sat




Enclosure

CABLE FUNCTIONALITY TESTING

TEST SEQUENCE ] TU ELECTRIC PROPOSAL JUSTIFICATION
DURING FIRE CONTINUITY TEST AT 12VDC - UL 1724 RECOMMENDS THAT LOW VOLTAGE
TEST SHOU! D BE USED ON CIRCUIT DURING FIRE
TESTING

- LABORATORY PERSONNFL SAFETY REQUIREMENITS

- LOGISTICS OF MECLFRING ALL CONDUCTORS
DURING THE ONE HOU'R FIRE TEST RESTRICTS
INTERMITTENT TESTING

- FUNCTIONALITY OF TABLE AT ELEVATED
TEMPERATURE MAY BE CONFIRMED BY LU/CA TEST
RESULTS PROVIDED CABLE JACKET
TEMPERATURES DID NOT EXCEED LOCA
QUALIFICATION TEMPERATURES

AFTER HOST HOT MECGER TEST - ACCEPTANCE CRITERIA BASED ON MOST LIMITING
STREAM TEST INSTALLATION(SM )
- INSTRUMENTATION CABLF ACCEPTANCE CRITERIA FOR CONTROL/LOW
S0OVDC VOLTAGE CABLE BASED ON DC EQUIVAIFNT TEST

VOLTAGES OF RATED AC VOLTAGE (1500VDC)
- CONTROL,LOW VOLTAGE
¢ BLE AT is00V
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