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ONE. HOUR FIRE ENDURANCE TEST CONDUCTED ON A
CABLE TRAY WITH A P1000 UNISTRUT ATTACHMENT
PROTECTED WITH THE
THERMO-LAG 330 FIRE BARRIER SYSTEM

1.0 = INTRODUCTION AND SUMMARY

-

1.1 Introduction

This report preséﬁts the results obtained from performing a one hour ASTM E119
type fire endurance test, followed by a water hose stream test, on a modified
ladder cable tray test assembly, protected with a 0.500 inch minimum thickness

of the THERMO-LAG 330 Fire Barrier System.

The test assembly consisted of a 12" x 4" ladder cable tray modified to include
a 21-3/4" long L-shaped P1000 unistrut section welded to one side of the cable

tray.

The P1000 unistrut section, commencing at the point of attachment to the cable
tray and measuring around the exterior of the attachment, was protected with a
0.500 inch minimum dry £ilm thickness of THERMO-LAG Prefabricated Panels. Four
(4) thermocouples were mounted one inch outside the protected section in order
to monitor the temperature along a nine (9) inch length of the unistrut.

The cable tray was also enclosed with a 0.500 inch minimum dry film thickness
THERMO-LAG Prefabricated Panel fire barrier. The panels were fastened te the
tray by 0.5" by 0.020" minimum stainless steel banding material, installed

alternately at a maximum of 12 inch intervals.

A total of 42 genéric power and instrumentation cables were installed in the
cable tray test assembly.

[3-M3p1-57-(



In addition, a flared transition design was installed on the upper leg
of the cadble tray at its junction with the penetration through the
concrete slab, and a2 caulked-in flared transition design was installed
on the lower leg at its penetration through the concrete slab.

The fire test was conducted in accordance with the applicable sections
of the American Nuclear Insurers Bulletin #5(79), "ANI/MAERP Standard
Fire Endurance Test Method to Qualify a Protective Envelope for Class 1E
Electrical Circuits”. .

3

All of the materials comprising the THERMO-LAG 330 Fire Barrier Systenm
were manufactured and applied in accordnace with all applicable sections
of Thermal Science's ("TSI™) Nuclear Quality Assurance Program
Manual/Quality Control Operating Procedures Manual, which has been
previously accepted by the American Nuclear Insurers. The design
configuration used in this test program is described in Section 7.0 of
this test report. )

1.2 Surmary
Based on the results and observations of this test:

(1) The test assembly, as described in Section 1.1, was exposed to the
standard time/temperature environment of ASTM E119 for 60 minutes,
followed by a 2 1/2 minute minimum water hose stream test.
Following the test, the power, control, and instrumentation cables
were tested and found to function with no loss of circuit
integrity.

(2) The recorded cable surface temperatures in the cable tray section
of the test assembly during exposure to the 60 minute fire
endurance test did not exceed:

A. Average Cable Surface Temperature 133.5F
B: Maxioum Individual Cable Surface Temperature 165.6F
(3) The thermal gradient over the nine inch distance within the P-

1000 unistrut section after 60 minutes exposure to the fire
endurance test was as follows:

TC/No. Location Tenperature(F)
25 2 3/4" to right of Cable Tray 119.9
26 1 3/4" from front of Unistrut 371.2
27 3 3/4” from front of Unistrut 498.3
28 5 3/4" from front of Unistrut 615.5
29 7 3/4™ from front of Unistrut 846.8

- 2 ]3-M301-57-1



@ These findings show that a P-1000 unistrut section protected a 0.500 inch
minimum thickness Prefabricated Panel fire barrier and extending nine
(9) inches, as measured from its interface with the outer periphery of
the fire barrier, limited the surface temperature at the adjoining

section of the unistrut to the cable tray to 119.9F.

. (4) The PlOOO unistrut, when protec:ed with a 0.500 inch minimum dry film
thickness Prefabricated Panel, along & span of nine (9) inches as
measured into the fire zone from the point of penetration through the

" fire barrier did not degrade the.electrical integrity of the protected

assembly.

(5) The transition sections, installed at the junction of the upper and lower
legs of the cable tray and concrete access slab of the test furnace,
functioned successfully as evidenced by the relative uniformity of
temperature measurements at all locations in the test assembly and by the
fact that they did not allow the penetration of smoke, flames, and
water into the test assembly.

These recorded temperatures were below the 325F maximum established for the
cable surface temperatures by jurisdictional authorities,

2.0 PURPOSE

6 The purpose of this test was to:

1) Demonstrate that the fire barrier design tested herein meets the
applicable performance criteria of ANI;s Bulletin #5(79) and the
325F cable surface limitation imposed by jurisdictional authorities.

2) Demonstrate by test that a P1000 unistrut, when protected with a
0.500 inch nominal thickness of the THERMO-LAG Prefabricated Panel,
along a span of 9 inches as measured into the fire zone from the
point of penetration through the fire barrier, will not degrade the
electrical integrity of the protected assembly.

3.0 TEST LOCATION

The test was conducted on 7 May 1987 at the laboratory facilities of TSI in St.
Louis, Mo., by its personnel and under the direct supervision and total control
of Industrial Testing Laboratories, Inc. of St. Louis, Mo.

4.0 TEST PLAN STANDARDS AND REFERENCES

The fire endurance test was conducted in accordance with applicable sections of
the ASTM E119 Standard Time/Temperature Test Method, and was followed by a
water hose stream test, in accordance with the following:

@ , ;
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American Nuclear Insurer's (ANI)

Bulletin #5(79) “ANI/MAERP Standard Fire Endurance
Test Method to: Qualify a Protective
Envelope for Class 1£ Electrical

Circuits”

Anmerican Society for Testing and Materials (ASTM)

ASTH E119 “Standard Method of Fire Tests of
. Building Congfﬁpction and Materials”™

National Fire Protection Association (NFPA)

Standard 251 "Standard Method of Fire Tests of
Building Construction and Materials”™

4.1 ASTM E119 Fire Endurance Test

Paragraph 3.4.1 of ANI's Bulletin #5(79) states that “the protective
envelope shall be exposed to the standard time/temperature curve found in
ASTM E119-76 (revised to E119-81) for a minimum of ore hour.” 1In this
test, the test assembly was exposed to the standard time/temperature
environment presented in ASTM E119~76 (A2.1) for a minimum period of one
(1) hour. The standard time/temperature curve is presented herein as

Figure 1.

The required accuracy of the temperature control requirement under this
test program is that the area under the test/temperature curve shall be
within ten percent (10X) of the corresponding area under the standard

time/temperature curve.

The authorities having jurisdiction over the fire safety and safe hot
shutdown of nuclear power generating plants require that a limiting
temperature of 325F, as measured on the surface of the protected power,
" control and instrumentation cables not be exceeded in the course of the

fire exposure.

[3-M361-57-
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Le2 Water Hose Stream Test

In accordance with Paragraph 3.4.2(1), of ANI's Bulletin #5(79), the test
assembly was exposed to & 2 1/2 minute minimum water hose stream test,
applied to the exposed surface of the test article, within three (3)
minutes after the completion of the fire endurance test. A water pump was
used to provide the water hose stream during the test. The hose was
delivered through a 2 1/2 inch national standard playpipe, equipped with a
1 1/8 inch type, at & nozzle pressure of 30 psi. The tip of the nozzle was
held at a distance of 20 feet from the test assembly. The length of the

hose was 150 feet.

»

4e3 Electrical Circuit Integrity Monitoring

Paragraph 3.5 of ANI's Bulletin #5(79) required that circuits contained in
a test article do not de~-energize during exposure to the fire endurance and
water hose stream tests. A required test condition is to continuously

monitor a sufficient number of electrical circuits in the test assembly to
detect failure; circuit to circuit (conductor to conductor short circuits),
circuit to system (conductor continuity), and circuit to ground (conductor
or ground). A schematic diagram of the three monitoring channels utilized

in this test program are shown in Figure 2.

In this test program, all cables were energized using a 24 volt, DC power
source to monitor circuit integrity during the fire endurance and water
hose stream tests. Selected cables in each test assenbly were instrumented
for each of the three parameters. The test assemblies were grounded during

the tests.

The. three cable groups in each cable test assembly were wired in series and
continuously monitored during the fire endurance and water hose stream
test, using both a Multi-Light Display Panel and an Eight Channel Event
Recorder as follows:

1) Power, control and/or instrumentation cables in the asembly were
connected.as a short circuit detection circuit as shown in Figure 2A.

2) Power, control and/or instrumentation cables in the assembly were
connected as a continuity monitoring circuit as shown in Figure 2B.

3) Power, control and/or instrumentation cables in the assembly were
connected as a ground detection circuit as shown in Figure 2C.

| 3-M301-57-|
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The Multi-Light Display Panel and Event Recorder will be wired in such a
manner that the monitoring circuits will be energized, and in the event of

a test cable failure:

1) Circuit to Circuit: Light will go on and event recorder will
indicate the condition;

25’ Circuit to System: Light will go out and event recorder will
indicate the condition;

3)‘ Circuit to Ground: Light will go on and event recorder will
indicate the condition.

The circuit to circuit and circuit to ground circuits were manually checked
at the conclusion of the water hose stream test with a test lead to verify.
that the monitoring circuits were functioning during both the fire
endurance and water hose stream tests.

Figure 3 shows a photograph of a typical Multi-Light Display Panel and an
Eight Channel Event Recorder used to monitor circuit continuity.

5.0 DESCRIPTION OF TSI'S HIGH TEMPERATURE TEST FURNACE

TS1's High Temperature Test Furnace is constructed of a steel plate lined
with high temperature insulative material and has exterior dimensions of 49
1/2” in width, 777 in depth and 66 3/4™ in height. The bottom section of
the furnace is made of 1/4” steel plate and is lined with a 5" lavyer of
three (3) different types of Fiberfrax Durablanket.

The furnace interior is 36" wide by 71" deep by 50 1/2" high. The bottom
section is further insulated with approximately 5" of Monocast 50 in order
to protect’ the test assembly from lower end temperature effects. The
entire furnace is mounted on 4 inch "H" beam supports.

A total of eleven (11) burners are arranged in two groups of four on two
opposite sides and one grouped of three at the adjoining wall. The burners
are staggered to provide more uniform flaming in the proximity of the test
article. A scﬁgmatic of TS1's High Temperature Test Furnace is shown in

- Figure 4.

13-M30[-57] ~






FIGURE 3

EIGHT CHANNEL MULTI-LIGHT

EVENT RECORDER DISPLAY PANEL
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The furnace air temperature is monitored by eight (8) shielded
chromel/alumel thermocouples. These eight (8) monitoring thermocouplgs,

are located as follows:
3 Thermocouples at the left wall
3 Thermocouples at the right wall
2 Thermocouples at the wall adjoining the two walls

3

In addition, two (2) informational thermocouples are located:

1 Thermocouple at the center of the plenum provided by the “U"
cross section of a typical test article

. 1 Thermocouple at approximately midway underneath the lower run of
a typical test assembly

Two exhaust blowers are provided to remove the flue gases and provide
adequate furnace draft from efficient burner oerations. In addition,
outside air and cooling water are bled into the flue to facilitate draft

and temperature control of the exhaust gases.

As installed in the test furnace, the wall section of the test assembly
will serve as the furnace access door. The general arrangements of the
cable tray test article and the wall section of the test assembly with the

high temperature test furnace is shown in Figure 5.

5.1 Transfer Cart

The transfer cart is used to move the test article into the test furnace
and then remove it upon completion of the fire test. It is also used to
transport the test article from the test furnace to the water hose spray
area. The transfer cart is approximately 50 inches long by 18 inches wide
and has 4 inch diameter wheels. The transfer cart is attached to the wall
section of the test assembly which comprises one side of the test furnace.

' v
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6.0  TEST ASSEMBLY

The test assembly was comprised of a 12 inch by 4 inch ladder cable tray
section arranged in a block letter "U'" configuration. The approximate length
-and height of the test assembly was 5 feet and 3 feet, for a total combined

fire exposed length of 8 foot minimum.

v

‘The P1000 unistrut section had cross-sectional dimensions of 1 5/8" by
1 5/8", a weight per square foot of circa 3.51 1bs., ‘with an overall lemgth of
21-3/4". The unistrut was welded to one side of the ladder cable tray.

6.1 Cable Installation

A total of 42 generic power and instrumentation cables were installed in the
test assembly. These generic cables were:

Cable Description Type Quantity
300 MCM Power 26
6AWG/3CDR Power 11
14/2C xLp/PVC Instrumentation 5

The location of the cables in the tray are shown in Figure 6.

.

6.2 Opening Sealant

Fire stops comprised of 507 ceramic wool material and S0X THERMO-LAG 330-1
Subliming Trowel Grade Material were inserted in the upper and lower openings
in the concrete slab between the cable tray penetrations and the cement slab.
Those sections of the cable tray and their protruding cables located on the
non-fire side of the test assembly were wrapped with 2 inches of ceramic
blanket to minimize any major heat transfer with the ambient laboratory

environment.

13

13-M3p1-5%-/



[-LS-10E - €|

:;-.
N AR AN/ AT S S LY AN AN S S &
N
c C C C C \
AYAaYAYXYA A Y A A Y A A A A o
] 8 B B e B B B B B B8 B8 B N\
B)B){(B)(B)(B)(B)B BAB)(B)(B)B)B)E K
AN A DAY A AN ANy ARG 4 M4 Ay 4RiiyAthd
@-ll 3C / 6AWG
@-26 300 MCM

@'- S 147 2¢C

2200 CASSENS DRIVE

we_ ST LOUIS. MISSOUR]_ 83026,
was NONE

weve 5 - B-87 m S

g v 4o
GENERAL ARRANGEMENT OF CABLES IN CABLE TRAY







7.0 FIRE BARRIER SYSTEM

A one (1) hour fire rated design of the THERMO-LAG 330 Fire Barrier System
vas installed on the ladder cable tray section of the test assembly using a
Prefabricated Panel Ready Access Design-to completely enclose that portion
of the cable tray located on the fire side of ‘the furnace access door.
Prefabricated Panel Sections were also used to enclose the unistrut
attachment for a distance of 9 inches from its intersection with the cable
tray and to construct the flared transition design used to join the upper
and the lower legs of the protected cable tray to the furnace access door

at its upper and lower penetration junction.

The Prefabricated Panels were fabricated from THERMO-LAG Stress Skin Type
330-69 and THERMO-LAG 330-1 Subliming Material.

The installation of the Prefabricated Panel Ready Access Design was
accomplished. by cutting the number of pieces required to form the fire
barrier from 0.500 inch minimum dry £ilm thickness THERMO-LAG Prefabricated
Panels and then mounting the sections on the cable tray using 0.5 x 0.020"
minimum stainless steel banding material. The stainless steel banding
material was placed at the interface of the cable tray and the upper wall
opening, and then at 12 inch maximum intervals along the cable tray. The
installation of the Prefabricated Panel Sections on the unistrut attachment
was accomplished in the same manner except that the stainless steel banding
material was placed at approximately 2 1/2 inch intervals. The joints and
edges of the installed Prefabricated Panels were caulked with THERMO-LAG

330-1 Subliming Trowel Grade Materials.

The installation of the flared transition designs was initiated by cutting
pieces from a 0.500 inch minimum dry film thickness THERMO-LAG
Prefabricated Panel and then forming each piece into a flanged section by
making a 90 degree bend along its centerline. The flanged sections were
then attached to the furnace access door using two machine bolts per

flanged section.

The installation was performed in accordance with all applicable sections
of TSI's Nuclear Quality Assurance Program Manual/Quality Control Operating

Procedures Manual.

A schematic drawing of the one (1) hour fire rated THERMO-LAG 330 Fire
Barrier Design, applied to the test assembly, is shown in Figure 7.

- | > M2y -57-
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8.0 TEST MATERIALS

8.1 THERMO=-LAG Stress Skin Type 330-69

This material provides &8 strong mechanical base for the THERMO-LAG 330~-1
Subliming Material. It is an open weave, self stiffened steel wesh, having
a 0.017 inch minimum strand diameter, 56 minimum mesh size and a weight per
square yard of 1.75 pounds, minimum. This material was used in the
fabrication of the THERMO-LAG 330 Prefabricated Panels.

8.2 THERMO-LAG 330~1 Subliming Material

This material provides the required level of fire resistance. It is a
wvater based, subliming, thermally activated, fire resistive coating which
volatilizes at fixed temperatures, exhibits a volume increase through the
formation of a multi-cellular matrix, and blocks heat to protect the
substrate material to which it is applied. In addition to this material

| being used- to fabricate the THERMO-LAG 330 Prefabricated Panels, it is also

used in a trowel grade consistency to trowel and caulk areas where
required. :

8.3 THERMO-LAG 330 Prefabricated Panels

The THERMO-LAG 330 Prefabricated Panels were comprised on an initial la§er
of the THERMO-LAG Stress Skin Type 330-69, a8 minimum dry £ilm thickness of
0.500 inches of the THERMO-~LAG 330-1 Subliming Material, and an outer layer

of the THERMO-LAG Stress Skin Type 330-69.

The above materials are rated as non-combustible with a flame spread, fuel
contributed and smoke developed of less than 25. -

9.0 TEST INSTRUMENTATION

The  test instrumentation used to conduct this test program consisted of:
+se.One (1) 2280B Data logger, Serial Number 3465002

eeeeOne (1) Twelve (12) Point Chart Type Thermocouple
Temperature Recorder

eseeOne (1) Digital Temperature Readput Instrument
ceesOne (1) Multi-Point Display Panel

es++One (1) Eight (8) Channel Event Recorder .

- | | 3- M1 - S7-
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This instrumentation was calibrated in accordance with applicable sections
of TSI's Nuclear Quality Assurance and Quality Control Operating Procedures
Manual, and the calibration records are on file at the offices of TSI.

10.0 THERMOCOUPLES ..

Thermocouples used in this test program consisted of shielded and
unshielded chromel/alumel thermocouples. Shielded 1/47 chromel
thermocouples were used to record the air temperature inside the ASTM E119
high temperature test furnace. Unshielded thermocouples were used to
record the cable surface temperature of the test .article during the test.

10.1 High Temperature Test Furnace Thermocouples

l
|
|
|
l
|
|
1
|
|
|
|
l
|
A total of ten (10). shielded chromel/alumel thermocouples were used to
monitor the furnace air temperature in the test program. These |
thermocouples, as shown in Figure 4, were located in the High Temperature |
Tst Furnace as follows: .
A) Three (3) thermocouples were located at the East Wall 1
B) Three (3) thermocouples were located at the West Wall ]
C) Two (2) thermocouples were located at the South Wall adjoining the 1
two walls
D) One (1) thermocouple was located at the center of the plenum
E) One (1) thermocouple was located approximately midway underneath

the test article

10.2 Test Assembly Thermocouples

«

Tventy-nine (29) thermocouples were used to measure the cable surface
temperatures in the test assembly. Twenty-four of these thermocouples were
located in eight (8) cross—sectional areas along the cable tray section of
the test assembly. The other five (5) were located along the unistrut
attachment as is shown in Figure 8.

8 13- M dol-5m-|
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11.0

11.1

Al

B.

1.

11.2

A.

1.

2.

3.

4.

5.

TEST OBSERVATIONS

Details of the One Hour Fire Endurance Test

The total exposure to the ASTM E119 time/temperature environment for
the one (1) hour fire endurance test was 60 minutes.

""Electrical cable surface temperature measurements were recorded once

every two and one-half minutes using the 2280B Data logger.

Visual Observations

Only light volatiles were observed coming from within theﬁtest
articles at any time during the one (1) hour fire exposure period.

: Details.of the Water Hose Stream Test

As required by Paragraph 3.4.2(1) of ANI'sLBullecin £5(79), a water
hose stream test was conducted immediately following the fire

endurance test.

A vater pump was used to conduct the required water hose stream test.

A 2 1/2 inch diameter national standard playpipe equipped with a 1 1/8
inch tip was used..

The nozzle discharge pressure during the water hose stream test
exceeded the 30 psi minimum required in ANI's Bulletin #5(79). Prior
to the test, the nozzle discharge pressure was tested and calibrated
so that a predetermined 30 psi was applied to the test assembly during

the water hose stream test.

The nozzle distance from the test article was maintained at a maximum
of 20 feet.

The length of the water hose was 150 feet.

2

Visual Observations Made During the Water Hose Stream Test

The duration of the water hose stream test was 3 minutes, as compared
to ANI's requirement of 2 1/2 minute, minimum.

The virgin phase of the THERMO-LAG 330-1 Subliming Material remaining
after the fire endurance test did not separate from the test article

during the water hose stream test.

I3-M201-SH-)
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3. Examination of the cables after the completion of the test indicated
that none of the electrical insulation of the cables were damasged.
Further examination of the nylon tie wires used in retaining the
cables within 'the test article showed no evidence of damage.

L

11.3 Details of the Electrical Circuit Integrity Monitoring

‘ A. As required by Paragraph 3.5 of ANI's Bulletin #5(79), a sufficient

number of electrical cables were monitored in the test article

- throughtout the fire endurance and water hose stream tests. The
purpose of this monitoring was to detect failure on a circuit to
circuit, circuit to system and circuit to ground basis. All
electrical cables, which were selected for circuit continuity
monitoring, vere located in thermally critical areas immediately
ad jacent to the walls of the test article.

B. Visua)l Observations Made During the Electrical Circuit Monitoring

l. An eight (8) channel event recorder and a multi-light display panel
were used in parallel to conduct the circuit integrity monitoring.

2. Power, control and/or instrumentation cables in the test circuit of
the test assembly were connected as a short circuit detection circuit.
No failures were observed during either the fire endurance or water

hose stream test.

3. Power, control and/or instrumentation cables in the test circuit of
the test assembly were connected as continuity monitoring circuit. No
failures were observed during either the fire endurance or water hose

stream test.

4. Power, control and/or instrumentation cables in the test circuit of
the test assembly were connected as ground short circuit detection
circuit. No failures were observed during either the fire endurance

or wvater hose stream test.

Specific cables in the test assembly instrumented for monitoring the cable
integrity during the fire endurance and water hose stream test are shown in

Table 1.

- ' 13- M201-57- |
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FUNCTION LEGEND:

-

CHANNEL

ASSIGNMENT

TABLE 1

THERMOCOUPLE CHANNEL ASSIGNMENT FOR

MONITORING ELECTRICAL CIRCUIT INTEGRITY

WITHIN THE TEST ASSEMBLY

MONITORING CHANNEL

P = Power Cables
C = Control Cables
I = Instrumentation Cables

CABLE
TYPE

Circuit to Ground
Circuit to System

Circuit to Circuit

22

‘ CABLE
DESCRIPTION

300 MCM
14/2

6AWG/3CDR
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12.0  TEST RESULTS

The fire endurance and water hose stream tests conducted on the test assembly
as described in this test report, demonstrate the capability of the fire
barrier system to meet the test criteria specified in ANI's Bulletin #5(79) for

one hour fire resistance. These test results are-as follows:

1. The test assembly contained power and instrumentation cables.

2. The test assembly was exposed to the standard ASTM E119 time/temperature
environment for a minimum of one (1) hour, followed by a 3 minute
water hose stream test.

3. Observations during exposure' of the test assembly to.the oriented and
uniformly distributed water hose stream demonstrated its resistance to
the penetration of water during the test.

4. Circuit integrity was continuously monitored during both the fire endurance
and water hose stream test, with no loss of circuit integrity in any of

the test circuits.

5. Examination of the cables within the test assembly, following the fire
endurance and water hose stream tests, indicated that they were all intact,

functional and free from heat or fire damage.

6. The recorded cable surface temperatures in the ladder cable tray section,
during exposure to the ASTM El119 type fire endurance test, as presented
in Table 2 and Figure 10, did not exceed: )

A, Average Thermocouple Surface Temperature 133.5F
B. Maximum Individual Thermocouple Surface Temperature 165.6F
7. The thermal gradient over the nine inch distance within the THERMO-LAG

protected section of the P1000 unistrut section after 60 minutes exposure
to the fire endurance test as shown in Table 3 was as follows:

THERMOCOUPLE NO LOCATION ] ’ TEMPERATURE -~ F
25 . 2 3/4" from the right of Cable Tray 119.9F
26 1 3/4" from the front of unistrut 371.2F
27 3 3/4" from the front of unistrut 498.3F
28 5 3/4" from the front of unistrut 615.5F
29 7 3/4" from the front of unistrut 846,8F
23 )
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10.

These findings, as delineated in Figure 11, show that a P-1000 unistrut
section protected a 0.500 inch minimum thickness Prefabricated Panel fire
barrier and extending nine (9) inches, as measured from its interface with

the outer periphery of the fire barrier, limited the surface temperature at

the adjoining section of the unistrut to the cable tray to 119.9F.

The P1000 unistrut, when protected with a 0.500 inch minimum dry £ilm
thickness Prefabricated Panel, along a span of nine (9) inches as

measured into the fire zone from the point of penetration through the
fire barrier did not degrade the electrical integrity of the protected

assembly.

The transition sections, installed at the junction of the upper and lower
legs of the cable tray and concrete access slab of the test furnace,
functioned successfully as evidenced by the relative uniformity of
temperature measurements at all locations in the test assembly and by the
fact that ‘they did not allow the penetration of smoke, flames, and

water into the test assembly.

A comparison of the ASTM E119 test method time/temperature curve with'
the actual range of temperatures recorded during the fire endurance test
is shown in Figure 12.

Throughout the fire endurance and water hose stream test, the multi-light
display panel remained in its prescribed lighted and non-lighted
positions. The lights were energized in the circuit to system monitoring
system, while the lights in the circuit to ground/circuit to circuit
monitoring systems were not. The eight (8) channel Bvent Recorder also
indicated no circuit failures or faults during the fire endurance and/or
water hose stream tests.

These test results indicate that the THERMO~LAG 330 Fire Barrier System, as
tested, met the prerequisites specified by the American Nuclear Insurers and
the cable surface temperature limitation established by the jurisdictional
authorities.

~

25
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TIME

.(Minutes)

10
15
20
25
30

35
40
45
50
55
60

TABLE 2

AVERAGE AND MAXIMUM OF ALL CABLE SURFACE

TEMPERATURES RECORDED WITHIN THE CABLE TRAY ~

- DURING THE ONE HOUR FIRE ENDURANCE TEST

AVERAGE TEMPERATURE

(F)

71.6
71.8
72.8
75.2
78.“
82.6
88.4

9805
104.6
112.2
119.1
126.2
133.5

26

MAXIMUM TEMPERATURE
(F)

73.0
73.7
81.8
98.3
106.6
110.4
117.8

129.2
141.8
148.0
156.5
161.1
165.6

1 3-M>01-51- |
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FIGURE 10

AYERAGE AND MAXIMUM OF ALL CABLE SURFACE TEMPERATURES
RECORDED WITHIN THE CABLE TRAY TEST ASSEMBLY DURING |
THE ONE HOUR ASTM E119 FIRE ENDURANCE TEST
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P-1000 UNISTRUT SURFACE

TEMPERATURES RECORDED DURING

TABLE 3

THE ONE HOUR FIRE ENDURANCE TEST

TIME . TC#25 TCE26
(Minutes)

0 72.3 75.2
5 72.7 78.0
10 74.0 100.8
15 76.4 142.3
20 79.7 176.6
25 83.4 219.1
30 87.6 238.5
35 92.2 259.7
40 97.1 277.5
45 102.5 295.8
50 108.0 318.1
55 113.9 335.0
60 119.9 371.2
28

TEMPERATURE(F)

TC#27 TC#28 TC#29
76.2 76.8 78.2
85.9 104.4 139.0

119.6 161.9 250.9

176.4 245.6 379.7

231.4 317.6 482.5

276.1 374.2 555.6

318.6 419.3 612.6

346.1 455.8 658.2

372.0 486.9 694.3

399.1 517.3 738.0

429.4 551.4 768.4

464.3 586.4 804.6

498.3 615.5 846.8
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P~ 1000 UNISTRUT SURFACE TEMPERATURES
RECORDED DURING THE ONE HOUR FIRE ENDURANCE TEST
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FIGURE 12

COMPARISON OF THE ASTM E1 19 TIME/TEMPERATURE CURYé
WITH THE ACTUAL RANGE OF TEMPERATURES RECORDED
DURING THE ONE HOUR FIRE ENDURANCE TEST
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WNP-2 FIRE PROTECTION PROGRAM RE-EVALUATION
1.0 EXECUTIVE SUMMARY

INTRODUCTION

This report documents a re-evaluation of the Fire Protection Program at
the Washington Public Power Supply System's Nuclear Plant No. 2 (WNP-2).
In part, the re-evaluation effort was undertaken to resolve concerns and
issues identified by the Nuclear Regulatory Commission (NRC) staff in
their 1985 Systematic Assessment of Licensee Performance (SALP) Report
(issued July 1986) and in several inspections of the facility by the NRC
regional staff during the first half of calendar year 1986.

A plan outlining the re-evaluation approach and major milestones was
submitted to the NRC Region V staff on September 16, 1986 (1) Major
elements of the reassessment included:

1) Reassessment of fire protection requirements and commitments.
2) Re-examination of program responsibilities.and administration.

3) Evaluation of program implementation (including both operational
phase and construction phase implementation).

The re-evaluation efforts were accomplished utilizing Supply System
engineers and fire protection professionals in combination with fire
protection experts from Ebasco Services, Inc., and Factory Mutual -
Corporation. Ebasco was retained to independently assess Supply System
compliance with NRC requirements/commitments and with applicable NFPA
codes. Ebasco also assisted in the evaluation of operational phase fire
protection program implementation by performing a. fire detection system
walkdown/inspection. The re-examination of program responsibilities,
organizational structure, and administration was completed by Supply
System senior management. Supply System Quality Assurance and Engi-
neering staffs performed and documented an assessment of the adequacy of
design and construction activities associated with the WNP-2 fire pro-
tection systems/features during the construction phase. Finally, the
Supply System corporate Quality Assurance Department performed a detailed
audit of fire protection implementation activities (2) during Septemher
1986 using Mr. P. H. Dobson of Factory Mutual Corporation and several
Supply System QA engineers. Mr. Dobson is a Registered Fire Protection
Engineer with nuclear plant experience. - ... .

Documentation of the re-evaluation effort is contained in four reports
listed below. These reports are discussed briefly in this Executive

- Summary and are included as Appendices:

-1-



1.2

Appendix: Prepared
Number Report Title By Areas Covered

I WiP-2 Fire Protection Ebasco NRC Requirement/
Pragram Re-Evaluation, Commi tment Compliance
(Section 3.0)

Fetiruary 1987
QA Program Assessment
(Section‘4.0)
Detector Walkdown
(Section 5.0) -

I Rssessment of Fire Supply Organizational
Protection Program System, Structure
Responsibilities and Management Responsibilities
Rdministration, . .

December 1986 Administrative
. Improvements

I1L. Assessment of WNP-2 , Supply Procedure Adequacy
Fire: Pratection System and Conformance
Procedures and Fire
Pracedural Conformance, Marshal
January 1987 ’

v Am EvaTuation of the Adequacy Supply Past Design and
ofi Design and Construction System Construction Adequacy
Activitiies far the Fire Engr.
Protection Program During & QA

the: Construction Phase of
WNP-Z,, February 1987

In additiom,, the September 1987 Quality Assurance audit of the fire
protection: program (Z): and associated corrective action responses
substantiFlily adidress the issue of operational phase implementation of
the WNP-2 Fire: Protectfon Program. This audit is considered an integral
element. of™ the: re-evaluation; however, the audit report and associated
responses are:not: incTuded in this report except by reference. The
results of the: audit are discussed briefly in Section 1.4.1 of this
Executive: Sutmary..

REQUIREMENTS: RE-EVALUATION.

This: task involved: the: re-evaluation of the WNP-2 Fire Protection Program
requirements: and’ commitment baseline. In early November 1986, Ebasco
Servicess, Inc.,. was retained by the Supply System to conduct an inde-
pendent: review of the: WNP-2 Fire Protection Program and related documents
to: define: the: requirements/commitment basis and to evaluate compliance
witht Ticensing; requirements/comnitments.

The mettiod: employed: by Ebasco. for this review was to first identify dis-

creet. eTementss af Branch Technical Position (BTP) CMEB 9.5-1, the appli-~
cabTe: portions oft Generfc Letter 86-10, and the various NFPA Codes in

-2 -
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effect at WNP-2. BTP CMEB 9.5-1 was used for this review even though the
Supply System's commitment for WNP-2 was to evaluate the plant against
BTP APCSB 9.5-1. This was done primarily because the NRC staff used BTP
CMEB 9.5-1 for its licensing review. As noted in the WNP-2 SER (NUREG
0892), the staff acknowledged the WNP-2 for use of BTP APCSB 2.5-1 and
agrees to account for any differences in their review.

Ebasco then identified applicable WNP-2 commitments and compared these to
the requirements matrix. The WNP-2 FSAR, Amendment 37 and related corre-
spondence was the basis. for a description of the WNP-2 Fire Protection
Program.

The scope of Ebasco's contract was limited to specific areas as discussed
in Section 1.2 and 1.3 of its report. These scope limitations generally
were based upon: 1) the existence of a Supply System effort which already
covered the area (e.g., the safe shutdown analysis method, fire brigade,
administrative controls, etc.); 2) areas of the plant which do not contain
safety related systems or '‘associated circuits; and 3) verification of
building design, installation, construction, and as-built documentation.

We believe these Timitations in Ebasco's scope of work are reasonable
because fire brigade and administrative controls are already the subject
of an ongoing review as discussed in Reference 1 and elsewhere in this
document. In addition, the Supply System is in the process of finalizing
a three-year 100% reanalysis of the Appendix R safe shutdown analysis.
To date, this effort has expended approximately 22,000 engineering
manhours. During the period of this review, audits conducted by the NRC
(NRR and Region V) resulted in requests for additional information,
Supply System responses, and follow-up discussions regarding compliance
with Appendix R safe shutdown criteria. The Supply System has responded
to and resolved all issues raised by the NRC staff to date. NRC review
of the high impedance fault anmalysis and the high-to-low pressure inter-
face (both discussed in Appendix IV of this report) remain to be
completed.

Once the requirements/commitment baseline had been established and
evaluated, Ebasco evaluated program implementation against applicable
requirements. This evaluation was based on documentation (such as design
drawings, plant procedures, etc.) and interviews with cognizant Supply
System personnel. .

The results of Ebasco's effort reveal that, with the exception of several
deficiencies that had already been identified and corrected, WNP-2 is in
substantial compliance with its fire protection commitments as presented
in the FSAR, Amendment 37, and related correspondence on the WNP-2 docket.
Further, this evaluation indicate that WNP-2 meets the intent of appli-
cable regulatory guidance documents and NFPA codes. In some areas Ebasco
has recommended potential improvements for consideration by the Supply
System. - In no case has a situation been identified which calls into ques-
tion the safe shutdown capability of the plant or the-overall adequacy of
the installed fire protection systems.
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1.3 RE’-EVRHHMTEOM OF PROGRAM RESPONSIBILITIES AND ADMINISTRATION

1.2

This task fnvolved re-evaluatfom of the Supply System organization and
definittiam of responsibilities for the program. The evaluation results
were> submitted to Region ¥ on January 2, 1987 (3). As a result of the
re-evauation, & new positiaom om the p‘lant staff (WNP-2 Fire Marshal) was
created! to improve program impTementation and the role of the -Supply
System!'s registered Fire Protection Engineer at WNP-2 was stréngthened.
tiliitfes were clarified among the various Supply System organ-

fizattions wito are involved ir Fire Protection. Also, several adminis-
tratiivee improvement injtiatives were identified, inc1uding increased fire

pratectiom rewiew of plant modifications, procedura'l clarifications, and
entrancexdi aper ¥tem tracking. ’

EVALUATION: OF PROGRAM IMPLEMENTATION

This. task TnvaTved two major eTements. The first consisted of an inde-
pendent: assessment. of the adequacy of operational phase Fire Protection
Program impTementation. The second element involved assessment of the
adequacy; of* design and construction practices associated with fire
protectiom related systems during the construction of HNP 2. Each of
these ei‘emarts fs discussed brieflly below.

11.4!..11 Oherational Phase Implemenmtation Assessment

The: falTowing sub-tasks were included in this assessment and are
discussed: fndividually belows

@ QA Auditc 86-376, September 7986 (2)
o Assessment: off Procedural Complfance (Appendix II)

o Revwiew aff WNP-Z Fire Pratectfon QA Program
(Appemdix D, Ebasco Repart, Section 4.0

o Fire Ixtectiom Systenx Evaluatforn (Appendix I, Ebasco Report,
Secttiom £ .0)

QA Audit:

QA: Audit: 86-376i was: a regularly’ scheduled audit of the WNP-2 Fire
Protection Pragram as required. by the WNP-2 Technical Specifications,
Seotiom 6. 5.2, 8. .  The audit scope included an evaluation of existing

programmatic: documents. to verify continued adherence to, NRC requirements,
fnspectrons of plant areas for which fire protection is provided, and
examination: af’ ffire barriers, fire detection systems, and fire extin-
quishing systems.. This audit: was conducted utilizing the services of an
autside: independent fire protection consultant. The outline for the
planning; and: executiom of this audit was derived from NRC Generic Letter
82-21,, "Technicall Spectficatiom for Fire Protection Audits.”




The results of the audit are detailed in the audit report dated October
6, 1986, and in res?onses which define corrective actions completed or
planned. In general the audit related primarily to implementation of
existing commitments and compliance with procedures. None of the audit
findings were of safety significance in the context of safe nuclear
operation and safe shutdown of WNP-2.

Procedural Compliance | ' ’ .

This task (documented in Appendix II) involved an assessment of the
adequacy of, and compliance with the following plant procedures.

o 1.3.10, Rev. 4-C -- Fire Protectién Program
o 1.3.19, Rev. 8-C -- Housekeeping
o 1.3.35, Rev. 1-C -- Fire Protection Prégram Controls

o 1.3.36, Rev. 1-C -- Fire Protection Program Training

The review concluded that these procedures are adequate but need minor
revisions to clarify responsibilities, update information, correct

wording, and incorporate changes to implement corrective action from the

Quality Assurance audit. The review identified a need to improve com-
pliance with procedures in some areas. Actions are in progress to
improve training, controls, and enforcement of procedural compliance.

Fire Protection QA Program

Ebasco was requested to perform a limited assessment of the WNP-2 Fire.
Protection QA Program. The results of the assessment are set forth in
Appendix I, Section 3 (Items 2.86 to 2.96) and Section 4. Ebasco con-

cludes that the WNP-2 Fire Protection QA Program maintained subsequent to
August 1980 committed to meet the requirement of BTP ASCSB 9.5-1, Ebasco

stated that a detailed audit would be necessary to determine compliance
status. The Supply System did not request Ebasco to perform such an
audit for the following reasons: Y

o Prior to August 1980, the majority of the Fire Protection Systems
were covered under the Quality Class II construction QA program.’

While QA audits of construction contractors performing Quality Class
Il work were not required, QA surveillances were performed of these
contractors by the Supply System and Burns and Roe. A1l issues from

the§e surveillances were satisfactorily resolved.

o  The reverification of Completed Safety Related Work (RCSW) task
force conducted a review of the fire protection contractor and

subcontractor in April of 1981. This review indicated satisfactory

o e

o Subsequent QA audits by Bechtel Power Corporation in 1981 and 1982
of the fire protection contractor and subcontractor were performed
and satisfactorily closed.

performance by the contractor for his scope of work.
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o During the aperational phase {subsequent to Licensing in December of
" 1983), Suppfy System Corparate QA has performed annual audits of
fire protection activities at WNP-2 in accordance with the Technical
Specifications. These audfiits routinely confirm FPQA program
impTementation adequacy. ) "

0 Resulits. of the engineering evaluation in Appendix IV of this report
indicate that with the exceptfon of identified deficiencies, the
destgm and construction: aff fiire protection physical plant features
during the construction phrase were adequate.

Fire ODetectiom System Evaluztiam » .

This task was performed by Ebasco and is documented in Appendix I,
Section 3, Items 1.159 through T.T66 and Section 5.0 of the Ebasco Report.
It resulted in a finding that the: detection system is not in full com-
pliance with NFPA 720. Certaim datectors would have to be added or
relocated and' severall other system: chranges would be required to achieve
full.compliance . The changes; fdentified by Ebasco necessary for verbatim
code compliance have been evaluated by the Supply System with the conclu-
sion that no modificatiom tor the: detection system is required to provide
;':rompt,. adequate detectiom of fire. The current detection system instal-
ation was reviewed and approved! by thhe NRC staff prior to licensing.
Current detector configuratiom gemerazily meets the intent of NFPA 72D.
Deviatiom from the code s nolt cunsiidered to be of safety. significance
because detection time woulld natt be significantly improved by imple-
menting detector relocatians necessary for strict code.compliance and
detectors. are not required for- safe: shutdown (i.e., they provide early
warning for the purpose of manuall fiire fighting).

As noted im Sectiom T.5 of this summary, the WNP-2 FSAR will be clarified
with respect to the appruved commiitments. and system configurations.

1.4.2 Adequacy of Fire Prutectiom System Design and Construction at WNP-2

This. task fnvaTved am exaTuatiom Wy Supply System engineering and QA
staffs of the adequacy off destgm amdi construction activities associated
with the WNP-2 Fire Protectiom Program,. The report contains a review of
the results of previous desigm andl construction verification efforts,
fire protectiaon LERs andi NCRs;,. NRC. fifndings and open items, Quality
Assurance audits,. and: the inter-organizational task force evaluations of
the Fire Protection: Program initiated in mid-1986. This information was
used: to:

o assess the adequacy: off the: construction phase impl erh:entati on of the
Fire Protection Pragram;,, incTuding design requirements;

.} assess. generic ir;m‘llfcamions oft fdentified problems; and

o determine whether additionall physical quality reverification should
. be undertaken..
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The results of this task are documented in detail in the report included
here as Appendix IV. The following conclusions were reached:

] Deficiencies have been properly identified and have been'or are
being properly evaluated and resolved. )

0 With the exception of identified deficiencies, the design and
construction of fire protection physical plant features.during the
construction phase were adequate. v

o  No further physical reverification is warranted.

0 The evaluation raised no generic concerns with the exception of the
issue relating to cable derating.

SUMMARY OF THE STATUS OF MAJOR FIRE PROTECTION ISSUES

The status of several issues which have received or are still receiving
an increased level of attention by Supply System management are summa-
rized in this section. These issues are each discussed in more detail in

the appendices.

Organizational Improvements to Enhance Fire Protection Program

Implementation ’

Supply System organizational responsibilities have been more clearly
defined (see Appendix II-and Reference 4) and a new position, WNP-2 Fire
Marshal, has been created to improve Fire Protection Program coordination.
The organizational arrangement associated with WNP-2 Fire Protection is
fully consistent with NRC requlations and guidance. These strengthened
management controls are serving to ensure more effective program

“implementation.

Control of Combustibles

NRC inspections during 1986 raised certain concerns associated with

-housekeeping and administrative control of combustibles within the

plant. Plant Procedures PPM 1.3.10, Fire Protection Program; PPM 1.3.19,
Housekeeping; and PPM 1.3.35, Fire Protection Program Controls, have all

been evaluated for adequacy and effectiveness. Where appropriate, changes
have been made including: a) establishment of Area Coordinators, b) inde-

pendent management reviews, and c) use of the newly created position of
WNP-2 Fire Marshal to enforce compliance, when' necessary.

Modification of Fire Protection License bondition per‘Generic Letter 86-10

The Supply System has submitted FSAR Amendment No. 37 for NRC staff review

and has requested a license amendment to modify the Fire Protection
License Condition No. 14 as suggested by Generic Letter 86-10 (5).

s
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FSAR Update - Requirement BaseTine

Prior to inftiation of the Ebasco re-evaluation of the WNP-2 Fire
Pratectiaon requirements/commitments baseline, it was felt by the Supply
System and the NRC staff that the FSAR was not as clear as Tt could be
regarding applicable Plant Fire Protection requirements and commitments.
The Ebasco review reinforced thiis impression.

A primary conclusion drawn by Ebasco's review is that a need éxists to
clarify and caonsolidate varfous commitments contained in the FSAR,
Sectiom 9.5.1 and Appendix F, Fiire Hazards Analysis. The problems of
cTarity and consolidation are not safety significant: however, the Supply
System believes that the prudentt course is to accept the Ebasco recom-
mendation to update the FSAR tow cansolidate and clarify the commitments
previocusTy approved by the NRC..

Thermaolag Fire Barrier Adequacy

The' adequacy of thermolag fire barrier was raised during the March 1986
NRC: Audit.. This issue was reviewed by the Supply System and three areas
of concernm were noted:. 1) Tess: tfrar the approved amount of thermolag
material installed on the heat. fTow paths into the cable trays, 2) use of
fnstalTation methods that were not tested and/or approved, and 3) not
providing the non-combustible: cowering for the full 20 feet in the cable
spread raom, 484 foot level Radivaste Building.

The: first fssue deals with. the- amount of thermolag required on seismic
suppart steel to assure that temperatures inside the fire barrier en-
velape remain under 325 F during am ASTM E-119 test. During construc-
tion, mine inches of thermolag; was fnstalled on the cable tray seismic
support steel that could conductt.heat into the fire protected envelope.
Testing performed by the vendor sulisequent to the initial WNP-? instal-
Tation has shown 18" to be adequate for a three (3) hour fire. For areas
where a three hour barrier has beem committed to, additional thermolag
fras been added to the heat fTow patiis to provide 18" of protection.
Rmalytical results indicate thatt adzquate protection is provided for all
cther areas by the original nime-fnch covering. This is discussed in
more detafl in Appendix IV.

The second fssue pertains to: the use of a configuration for the conduit
protective barrier that had not beem tested and approved., Fire tests for
the: configuration will be compTeted! by April 1987. The need for addi-
tional corrective actions will! be determined based on test results. 1In
the: interim potentially affected areas. are maintained on a fire watch in
accordance with the requirements: off the WNP-2 Technical Specifications. -

The: third issue involves. the adequacy of the thermolag.covering provided
for the the 20-foot exclusion.zone ¥n: the cable spreading room and the
amount of area actually. covereds by thermolag. In several areas, the
20-foot thermolagged zone was- im fact between 17 and 19 feet wide.
Additional thermolag has since: Beemw installed. to meet the commitment for




20 feet and work is in progress based on fire testing to ensure that a
one hour barrier is provided. When on-going work is complete, the
installation will provide adequate fire protection in the cable spreading
room and will conform to the configuration approved by the NRC at the
time of licensing. . :

Fire Detection System

The fire detection system was designed in the early 1970's. #Installation
began in the late 1970's and was completed in the early 1580's. The
system was field reviewed by Supply System fire protection personnel, NRC
fire protection personnel, and the authorized nuclear inspector (ANI) in
mid-1983. During reviews by the NRC staff, changes were required by the
staff before the system would be accepted. After these reviews, all
parties agreed that the fire detection system was satisfactory and met
applicable requirements. While the detection system does not meet strict
NFPA code compliance interpretation (see the Ebasco Report, Appendix I),
we believe the installed detection system meets the intent of the NFPA
code and will provide adequate early warning of a fire. No change to the
originally approved system is planned.

Fire Mains .o

An evaluation of all fire protection piping beneath plant structures has
been completed. Specific to the underground main beneath the Diesel
Generator Building, it is concluded that the design does not violate the
intent of NFPA 24, Calculations show that the main will not be damaged
by building settlement. The main was hydrotested twice in 1986. The
main may not survive a safe shutdown earthquake, but its failure would
not degrade plant structures or debilitate safety related equipment.
Other' safety related buildings were included along with the Diesel
Generator Building in our evaluations. As a result of these evaluations,
design changes are being planned to:

a) sleeve one of the fire mains under the Diesel Generator Building and

x

b) add five (5) fire isolation valves to the fire main system.

Emergency Lighting

The Supply System conducted a complete review of the adequacy of existing
WNP-2 emergency lighting. The purpose was to assure that all access,
egress, and operator control areas were provided with sufficient lighting
to allow for safe post-fire shutdown.

Design direction has been issued to enhance 1ighting in the following
areas:

a) Main Control Room

b) Remote Shutdown Room

¢) Alternate Remove Shutdown Room
d) SM-8 Switchgear Room

e) Diesel Generator.2 Control Room
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Ampacity/Cable Derating

cabling routed with Class 1E power cable sizing criteria. The purpose
was to assure that proper derating criteria have been applied for all
installed conditions. .

The Supply System has conducted a review of Class 1E and non-Class 1E w

o~

The results of this review indicate that no additional derating (i.e., l
resizing of cable) was necessary for any of the power cables ‘reviewed. )

Safe Shutdown Analysis

Several NRC staff concerns arose as a result of audits conducted re-
garding the WNP-2 Appendix R Safe Shutdown Analysis. This resulted in ‘}
additional staff requests for information which have been satisfactorily )
responded to. The status of the remaining NRC concerns is as follows:

a) Finalizing of the High Impedence Fault Analysis - The analysis is )
scheduled for completion by April 30, 1987. No plant modifications
are expected based on work done to date.

b) High-to-Low.Pressure System Interface Yalve Power Removal - The
Supply System has remcved power from RHR V-123 A and B but believes
removal of power from RHR V-8 or V-9 to be contrary to plant
safety. NRR is reviewing the Supply System position.

FUTURE ACTIONS

Several follow-on actions are planned as a result of the Supply System's mlﬁ
Fire Protection Re-Evaluation. An overall, detailed milestone schedule

js being maintained by the Supply System to track all related future - -
activities. Our current planning assumes approval of the proposed fire
protection Ticense amendment without major changes. A preliminary
milestone schedule for significant tasks is shown below:

Schedule L3
g Completion
Task Date
1} Complete thermolag configuration testing 4/87 "
2) Issue revised Nuclear Operating Standard (NOS) 6/87 . l
No. 39 on Fire Protection )
3) Implement emergency Tighting improvements 6/87 %
4) Complete all Plant procedure revisions identified 9/87
by the fire protection re-evaluations l
8y Compliete planned fire main design modifications 10/87
(assumes planned design modification can be ¥
implemented on as-buiTt fire main configuration) I

-10 -
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6)

7)

8)

Document in a report justifications for 9/87
deviations from NFPA codes '

Correct thermolag configurations if required .. 6/88
based on the test program

Complete update of the FSAR to clarify requirements 9/88
basis (part of the routine 1988 FSAR update)

"CONCLUSIONS

The results of these evaluations have been improved documentation of the
WNP-2 Fire Protection Program requirements and commitments and several
management initiatives to improve program implementation. Major con-
clusions are summarized as follows:

1)

2)

3)

4)

5)

1)

The Ebasco evaluation of the WNP-2 Fire Protection Program require-
ment basis has produced a detajled documentation of compliance by

- WNP-2 with NRC and NPFA code guidelines. Any deviation from guide-

lines or codes are judged to be technically acceptable or improve-
ment initiatives are being implemented.

A new organizational position, WNP-2 Fire Marshal, has been added as
a result of the reviews. This new position will provide an addi-
tional resource to perform fire protection tasks and is expected to
improve the Supply System's ability to execute effective Fire Pro-
tection Program implementation. This organizational change was
implemented by the Supply System in January 1987,

Program policies and procedures were found to be adequate. However,
several minor areas needing improvement and updating have been
identified. Procedure revisions to effect these changes have been
initiated. Improved management monitoring and control of imple-
mentation activities is warranted and being undertaken.

Previous fire protection program review activities and related non-
conformances were reviewed with the conclusion that the previous
WNP-2 design and construction of fire protection systems was adequate
and no further re-assessment of construction phase activities is
necessary.

Based on the independent Ebasco review and our internal Supply System
evaluations; the installed Fire Protection System and existing Fire
Protection Programs are adequate to ensure safe shutdown capability
and continued safe operation of WNP-2.
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] : WASHINGTON PUBLIC POWER SUPPLY SYSTEM
@ WNP-2 FIRE PROTECTION PROGRAM RE-EVALUATION

1.0 GENERAL DESCRIPTION

1.1 Purpose

Review the WNP-2 Fire Protection Program (FPP) documentatiqn to identify areas
where the Program deviates from Standard Review Plan NUREG-0800 Rev. 3 Branch
:Technical Position (BTP)' CMEB 9.5~1 Rev. 2; examine deviations to determine
compliance with commitments made by the Supply System; and make recommenda-
tions regarding identified deviations.

1.2 Scope

1.2.1 Review under the direction of the Supply System's Fire Protectiod
Gﬂngineer, the WNP-2 FPP base commitment document; FSAR Section 9.5.1,
Amendment 37 against BTP CMEB 9.5-1 F.P. guidelines.

1.2.2 Identify compliance or deviation(s) from NRC F.P. guidelines.

1.2.3 Where deviations are identified, evaluate to determine if the |
deviation constitutes a potential failure to comply with WNP-2 commitments.
If so, determine the extent of NRC Staff acceptance of the deviationm.

1.2.4 Verify formal deviations taken from NRC criteria described inlAppendix
‘A to BTP APCSB 9.5-1, technical requirements of Appendix R to 10CFR50, or
applicability of BTP CMEB 9.5-1 criteria to WNP-2 FPP commitments.

1.2.5 Review implementation of the WNP-2 FPP based on design documents,

procedures, input from Supply System cognizant personnel, or walkdown(a)mﬁgn
required, and assess the implementation compliance status.

@L.Z.G Provide overall recommendations for clarification of WNP-2 FPP
commitments or potential improvements.

1-1
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1.2.7 Excluded from this effort are:

a. Safe Shutdown Analysis in case of fire (Appendix R to 10CFR50)
methodology, Alternative or Dedicated Shutdown, Safe Shutdown
Capability. .

b. Fire protection sy;stens within NRC's jurisdiction covering areas
wiich do not contain safety related systems, equipment or
associated circuits required for Plant Safe Shutdown in case of a
£fire.

c. Verification of installation, construction and installation
documentation of the: £fire pratection equipment, systems or
components..

d. Rewview of Pire Brigade and Building Design.

1.3 Description of the Report Scape

1.3.1 The Basis of WNP-2 FPP re-evaluatfon (at this time) is not a -
re—verificatfon of the FPP, but instead is a re-evaluation based on Washington
Power Supply System (Supply System): input, and limited to areas containing
safety related systems required for Elant safe shutdown in case of fire.
Although not safety related, the underground yard fire protection main, the
fire pumps and water supplies were evalusted because they are instrumental to
insure that the £ire suppression agent Is delivered when needed to protect the
Plant: safety related systems requiredi for: safe shutdown. in case of a fire.

The: evaluation by Ebasco Services: Incorpovated (Ebasco) is further restricted
to those WNP-2. commitments made tar the: NEC up to and including the FSAR
Amendment: 37, set: forth in correspondeunce between Supply System and NRC
through October 1986. The NRC. guidelines: for fire protection, NFPA Codes and
Standards, andi other applicable criterim were reviewed only as they applied
directly or Indirectly to protect:WNF-2 areas containing safety related :
systems, equipment and components required for plant safe  shutdown in case of
s £ire. Aress within NRC jurisdictiom which do not have safety related
equipment. or systess required for: plantr sefe shutdown (such as areas where a

080%Re




@fire could potentially cause release of radioactivity to the atmosphere) were
excluded from the scope of this review. These include the Turbine Building,

Radwaste and Decontamination Areas.

1.3.2 The detailed scope of work for Ebasco was defined in Supply System
Interoffice Memorandum No. 58400-CDE-0050-86 dated November 7, 1986;'formally
> revised by mutual agreement between Supply System and Ebasco, via letter
EBW2-FP-86-0001. They. are in the supply system contracts file.

1.3.3 The Administrative controls were assessed only through the review of

WNP-2 project procedures highlighted by WNP-2 engineers.

1.3.4 The WNP-2 Quality Assurance (QA) program was reviewed only for
adequacy based on documentation provided by the Supply System. Ebasco scope ) R
=of work did not include review of the QA program implementation.

1.3.5 The Safe Shutdown Analysis in case of fire (Appendix R to 10CFR50) and
@all related aspects were spécifically excluded from the Ebasco scope of work. s

1.3.6 The fire protection for remote safety related panels was limited to

the assessment of the panels separation from other safety related areas.

1.3.7 Also excluded from the scope of Ebasco review were Special Protection
Guidelines and Record Storage Areas, Cooling Towers and Miscellaneous Areas.

1.4 Names and Biographical Sketches of Reviewers

Names and Biographical sketches of the Ebasco Fire Protection and Quality
"Assurance Engineers who performed the WNP-2 Fire Protection Re-Evaluation are:

Fire Protection Engineers: Margereta A. Serbanescu = Team Leader

Joseph Grande - Lead‘Engineer
Max A. deVries <= Support Engineer v
Omer Semen = Support Enginer
0 é Quality Assurance Engineer: Robert J. Nespeco = Lead Engineer
1-3
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The resumes of above listed engineers are on file with the Supply Systen.

¥. A. SERBANESCU — PIRE PROTECTION SUPERVISOR AND TEAM LEADER

Ebasco utilized the services of H.. A. Serbanescu as Fire Protection
Supervisor and Team Leader for the Washington Nuclear Project Unit No. 2.

Mrs. Serbanescu Brings 13 years of engineering experience in fire
protection for nuclear power plants, :including preparation of design
criteria, system design descriptions, fire protection program
development, safety analysis reports, fire hazards analysis, safe
shutdown analysis in case of fire (Appendix R to 10CFR50). She was
responsible for development of fire protection systems from basic
criteria through procurement, installation, and startup, and was directly
ifnvolved in preparation or evaluation of fire protection programs for a

large nunber of Nuclear power plants.

Im her 13 years of experience in fire protection, out of which 8 are at
Bbasco, Mrs. Serbanescu has been involved in fire protection engineering,
and licensing activities on total 13 nuclear projects, out of which 9
w;:e at Ebasca. She was involved in Ebasco Nuclear Standardization
p;;ogtam fire protection systems design description and eriteria for all
r.;pes of reactaors. '

®rs. Serbanescu possesses a Masters degree in Mechanical Engineering from
the Politechntc Institute of Bucharest, Romania. She qualifies as a
“Menber™ of the Scciety of Fire Protection Engineers, she is a member of
National Fire. Protection Association and prepared and presented technical
paper about: fire protection considerations in power plant design and
construction. ’

J. GRANDE — PTIRE PROTECTION PRINCIPAL ENGINEER AND LEAD ENGINEER

Ebasco utilfzed the services of J. Grande as Pire Protection Principal
Eogtneer for the Nuclear Project Unit No. 2 Washington.

1~4




Mr. Grande brings 26 years of experience in design, engineering and

onstruction of fire protection for Fossil and Nuclear power plants,
institutional, industrial and commercial projects including preparation
of System Design Descriptions, design criteria, all technical writing
(specification reports, studies, etc.), client 1iaison, vendor and .
contractor supervision and was heavily involved in fire hazard and risk
evaluation analysis and PSAR efforts.

In his 26 years of experience in fire protection out of which 9 are at
Ebasco, Mr. Grande has been involved in fire protection engineering

activities on 7 Nuclear power plants.
Mr. Grande attended New York Community College.

M. A. deVRIES - FIRE PROTECTION ENGINEER AND SUPPORT ENGINEER

J @

-2

Ebasco utilized the services of M. A. deVRIES as Fire Protection Engineer
for the Washington Nuclear Project Unit No. 2.

Mr. deVRIES has 10 years of engineering experience in fire protection of
power plants including system design descriptions, safety analysis
reports, fire hazards analysis, and safe shutdown analysis in case of
fire (Appendix R to 10CFR50).

During his 7 years with Ebasco, Mz. deVRIES has been involved in fire
protection engineering activities on 5 Ebasco nuclear projects. ‘

Mr. deVRIES possesses a Bachelor of Science degree in Mechanical
Engineering and Master of Science degree in Management Science, both from
Fairleigh Dickinson Univefaity, Teaneck, New Jersey. He is a "Member™ of
the Society of Fire Protection Engineers and Associate Member of the

American Society of Mechanical Engineers. _ ;

0. SEMEN - FIRE PROTECTION ENGINEER AND SUPPORT ENGINEER

basco utilized the services of 0. Seien as Fire Protection Engineer for

- the Washington Nuclear ?roject Unit No. 2.

1-5
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Mr. Semen brings 8-~1/2 years of engineering experience in fire protection

for fosstl, nuclear fueled electric generating stations and commercial
projects, fncluding preparation of design criteria, system design .,
description, safety .analysis reports, fire hazards analysis and safe
shutdfown analysis in case of fire (Appendix R 10CFRS0).

He was responsible for development of fire protection sy'stems from basis
critera throughout procurement, Installation and startup for a large
munber of Nuclear power plants. ]

In: his 8=1/2 years of experience in engineering, out of which 7 are at
Ebasco, Mr. Semen has been involved in fire protection engineering on

‘totall oE 7 nuclear and 3 fossil projects. .

Hr.. Semew possesses a Bachelor of Engineering in Heéhanical‘ Engineering
(B.E.MLED from the City College of New York.

ROBERT J. NESPECQ — PROJECT QUALITY ASSURANCE ENGINEER AND LEAD ENGINEER

E&ammunilﬁze& the services of E. J. B’especo as Project Quality
Assurance Engineer for the Washington Nuclear Project Unit No. 2.
Hr. Nespeco brings 19 years of experience in Quality Assurance,
Eagineering, Technfcal Management: and Project Administration.. Twelve of
tlose years have been wdithh Elasco working in various phamaes of nuclear
pover plant desfgm andi retrofit activities. These activities include
responsibility for: the: development. aund management of major project
quality, assurance prograums; development. and 1mpleméntation of quality
assurance: plans: for equipment specification and procurement; review of
supplier quality assurance: programs; technical management of projecté;
andi development:of’ engineering procedures.

Mr.. Nespeco: has a: BME: from City College of New York, is a member of ASME,
aud a Begiatered Brofesstonall Engineer In the States of New York and



WASHINGTON PUBLIC POWER SUPPLY SYSTIEM
WNP-~2 FIRE PROTECTION PROGRAM RE~EVALUATION

2.0 LICENSING AND DESIGN REQUIREMENTS (NRC BTB CMEB 9.5-1; NRC Gemeric
"Letter 86-10; Reference Sources: NFPA Codes and Standards, NRC BTP
APCSB 9.5-1, Appendix R to 10CFR50, ASTM, etc.)

ITEM NO./CRITERIA

2.1 BTP CMEB 9.5-1, "C. POSITION, 1. Fire Protection Program Requirements

a. - Fire Protection Program N

A fire ‘protection program should be established at each nuclear power plant.

The program should establish the fire protection policy for the protection of

structures, systems, and components important to safety at each plant and the

procedures, equipment, and personnel required to implement the program at the
plant site.

(1) The fire protection program should be under the direction of an
individual who has been delegated authority commensurate with the
responsibilities of the position and who has available staff personnel
knowledgeable in both fire protection and nuclear safety.”

NRC GENERIC LEITER 86«10: No additional guidance.

2.2, BTP CMEB 9.5-1, Item C.l.a, Fire Protection Program (Cont'd): “(2)
The fire protection program should extend the concept of defense-in-depth to
fire protection in fire areas important to safety, with the following
objectives:

0 to prevent fires from starting;

o to detect rapidly, control, and extinguish promptly those fires
that do occur;

0 to provide protection for structures, systems, and components
important to safety so that a fire that is not promptly
extinguished by the fire ouppte:sion activities will not prevent
the safe shutdown of the plant.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.3 BTP OMEB 9.5-1, Item C.l.a, Fire Protection Program (Cont'd): “(3)
Responsibility for the overall fire protection program should be assigned to a
person who has management control over all organizations involved in fire
protection activities. Formulation and assurance of program implementation

may be delegated to a staff composed of persomnel prepared by training and
experience in fire protection and personnel prepared by training and

experience in nuclear plant safety to provide & balanced approach in directing
the fire protection program for the nuclear power plant.”

NRC GENERIC LETTER 86-10: No additional guidance.

2=1
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2.4 BTP CMEB 9.5~L, Item C.I.a.3, FPire Protection Program (Cont'd): "(3)
The Staff should be responsible for:s

(a) Pire protection: program requirements, including consideration of
poteatial hazards sssoctated with postulated fires, with knowledge
of building Iayout and systems design.

(b) Post—fire shutdowm capabilfity.

(c} Design, maintenance, survefllance and quality assurance of all
£ire protection features (eg, detection systems, suppression
systens, barriers, dampers, docors, penetration seals, and fire
brigade ecm:ﬂgm)..

(2) Fire preventton activiitiies (administrative controls and training).

(e) Pire brigade organtzratfiom and training.

(£} Prefire plamming.”™

NRC GENERAL. LETTER. 86-10% No additional guidance.

2.5 BTP C¥EB 9.5-1, Item C.l.z, Fire Protection Program (Cont'd): “(4)
The organizational respousibilities aud Iines of communication pertaining to
£ire protection should be: defined! between the various positions through the
use of organizational.charts and: functional descriptions of each position's
respounsibilities. The following positions/organizations should be designated:
(a) The upper level offisite management position which has management
zesponsibitliry forr tine formelation, implementation, and asaesament
of the effectiiveness off the nuclear plant fire protection program.”

T

RN

MRC GENERIC. DETTER: 86-103: Nos additional guidance.

2.6 BTP QEB: ¥.5-1, Item C.l.a2.4, Fire Protection Program (Cont'd): “(b)
The offsite managenent: position(s)i directly responsible for formulating,
iaplementing, and pertodically the effectiveness of the fire
protection program: for tite licensee’s: nuclear power plant including fire
drills and training conducted! by the £ire brigade and plant personnel. The

- zesults of these assessments: siouldi be reported to the upper level management

position respousible for: fire p:umm:tumwtth reconmendations for improvements
or corrective actions am deegedi necessacy.

MRC GENERIC LETTER: 86=1(0:: N addfticnal guidance.

2.7 BTP CMEB: 9.5-1,, Iten:C.1.a.4),. Fire Protection Program (Cont'd): "(e¢)
The onsite manageaent position: responsible for the overall administration of
the plant operations: and’ emergency plans: which include the fire protection and

prevention prograa. amb which: provide & single point of control and coantact for
all con:ingenciex.

NRC GENEZRIC LETTER’ 86-103: No: addftional guidance.

2=z
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e onsite position(s) which:

i. Implements periodic inspections to: minimize the amount of
combustibles in safety-related areas; determine the effectiveness
of housekeeping practices; assure the availability and acceptable
condition of all fire protection systems/equipment, emergency
breathing apparatus, emergency lighting, communication equipment,
fire stops, penetration seals and fire-retardant coatings;- and
assures the prompt and effective corrective actions are taken to
correct conditions adverse to fire protection and preclude their
recurrence.

1i. 1Is responsible for the fire fighting training for operating plant
personnel and the plant's fire brigade; design and selection of
equipment; periodic inspection and testing of fire protection
systems and equipment in accordance with established procedures,
and evaluate test results and determine the acceptability of the
systems under test.

111. Assists in the critique of all fire drills to determine how well

" the training objectives have been met.

iv. Reviews and evaluates proposed work activities to identify
potential transient fire loads.

V. Implements a program for indoctrination of all plant contractor
personnel in appropriate administrative procedures which implement
the fire protection program, and the emergency procedures relative
to fire protection. .

vi. Implements a program for instruction of personnel om the proper

q’2_;18 BTP CMEB 9.5-1, Item C.l.a.4, Fire Protection Program (Cont'd): “(d)

materials that are related to fire protection.”

Q handling of accidental events 'such as leaks or spills of flammable

- NRC GENERIC LETTER 86-10: No additional guidance.

2.9 ° BTP CMEB 9.5-1, Item C.1l.a.4, Pire Protection Program (Cont'd): “(e)
The onsite position responsible for fire protection quality assurance. This
position should be responsible for assuring the effective implementation of
the fire protection program by planned inspections, scheduled audits, and
verification that the results of these inspections or audits are prouptly
reported to cognizant management personnel.” ‘

NRC GENERIC LETTER 86-10: No additional guidance.

2.10 BTP QYEB 9.5-1, Item C.l.a.4, Pire Protection Program (Cont'd): “(f)

The positions which are part of the plant fire brigades
i. the plant fire brigade positions should be responsible for

fighting fires. The authority and responsibility of each fire
brigade position relative to fire protection should be clearly
defined.

ii. The responsibilities of each fire drigade position should
correspond with the actions required by the fire fighting
procedures. ,

1i1i. The responsibilities of the fire brigade meabers under normal

during a fire emergency.

G plant conditions should not conflict with their responsibilities

2=3
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. iv. Tie oifnfoum number of trained fire brigade members available
. onsite: for each operating shift should be consistent with the

;. - actiiiviities required to combat the most significant fire. The size
e of tlie: £ire brigade should be based upon the functions required to
Figlit: fires with adequate allowance for injuries.

- v,. Thes reconmendations for organization, training, and equipment of
} *Private Fire Brigades™ as specified in NPPA No. 27-1975, .

- including; the spplicable NPFPA publications listed in the Appendix
v too NEPA No.. 27,, aze considered appropriate criteria for

kc argaoizing, tomadning, sad cperating a plant fire brigade.

.'3,

hd NRC GENERIC LETTER 8§6~10: E'a- additional guidance

3 REP.. SOURCEs: NFEA. 27.

2.1 BTPE CMER %.5-1, Item C.l.a, K:L:e Protection Program (Cont'd): “(5)
- Perscunel Qualifications
) (a)) The: positiom responsible for formulation and implementation of the
T fire: protection: program. should have within his organization or as
& consultant a: £ire protection engineer who 18 a graduate of an
cogineering: curriculun: of sccepted standing and shall have
complleted notr Tess thaa & years of engineering attainment
imtteacive off growtih fn engfneering competency and achievement, 3
years: of whicit siizll have beex in responsible charge of fire
pmtac:iomengineecing work. ZThese requirements are the

ty requirements as a Member in the Socliety of Fire
I’.rnt:ec:iom Engineers..
(b)) The fiire: brigade members” qualifica tions should include

satti'sfactory; completion of & physical examination for performing
strenuocus: activity, and of the fire brigade training described in

2y,
LR I

SEIRINT

& . Posttiom CLXd.

) (c) The: perscnnell responsible for the maintenance and testing of the
% . fire protectiom systems. should be qualified by training and

n experience: forr sucih work.

'S ¢dY The: personneli responsible: for the training of the fire brigade

5 sttould: e qualified by trafolng and experience for such work.

¥ {6) The: following: NFPA. publications sticuld be used for guidance to develop
u tlie £ire protection programs: .

o Na.. lé = "0rganization for Fire Services”

-  Ro.. &A\ = "Organization: of. a: Pire Department”

- No.. ﬁ~ =:"Industriall Pire Loss Prevention”

No.. 7 = “Manageuent: of Fire:Ezergencies”™
No.. & = 'uamgmxenpouihuidu for Effects of Fire on

No. 27" - "Ptivate~ Fire Brigades®

I 28 On. sites: where: there is: an: operating reactor nnd coanstruction or
o modification.of: other units: is. underway, the superintendent of the
operating; plant: shouldt Have: the. Ie:.d: respousibility for site fire

pratections,
HRC GENERIC. LETTER: 8610 No sadiffitfonal guidance.
REP.. SOURCES:: NFPAL &, NFPA &A,, NEPA 6, NFPA 27.
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re Hazards Analysis

e fire hazards analysis should demonstrate that the plant will mafntain the
ability to perform safe shutdown functions and minimize radioactive releases
to the environment irn the event of a fire.

m;lz BTP CMEB 9,5-1, Item C.l.a, Fire Protection Program (Cont'd): “b.
h

The fire hazards analysis should be performed by qualified fire protection and
reactor systems engineers to (1) consider potential in situ and transient fire
hazards; (2) determine the sequences of fire in any location in the plant on
the ability to safely shut down the reactor or om the ability to minimize and
control the release of radioactivity to the environment; and (3) specify
measures for fire prevention, fire detection, fire suppression, and fire
containment and alternative shutdown capability as required would be for each
fire area containing structures, systems, and components 1nportant to safety
that are in conformance with NRC guidelines and regulationms.”

NRC GENERIC LETTER 86-10: “To identify plant specific situations in
which seismic events could initiate a fire in a specific plant area,
the fire protection engineer and systems engineer performing the fire
hazards analysis should be concerned with in- situ combustible
materials which can be released in a manner such that they could

. contact in-situ ignition sources by a seismic event. An example of

. this would be the rupture of the RCP lube o0il line directly above the

. reactor coolant piping. The fire protection engineer should also be
concerned with geismic induced ignition sources, electrical or
mechanical, which could contact nearby in-situ combustible materials.

@ Where plant systems are designed to prevent the release of combustible
. materials caused by a seismic event, such as a dike around a fuel oil

tank transformer, or seismic supports for hydrogen lines, then no fire

need be arbitrarily assumed to take place in the fire hazards analysis.

The post—seismic procedures should include a damage survey, and a
determination of whether any fires were initiated as a result of the
seisuic event.”

2.13 BTP CMEB 9.5-1, Item C.l1.b, Pire Hazards Analysis (Cont'd): “Worst
case” fires need not be postulated to be sinmultaneous with non-fire-related
failures in safety systems, plant accidents, or the 'most severe natural
phenonena.”

NRC GENERIC LETTER 86-10: "For those plants reviewed under Appendix
A, our position is (A.4): Postulated fires or fire protection system
failures need not be considered concurrent with other plant accidents
or the most severe naturzl phenomena.”
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Z.14 BTP CMEB 9.5-%, Item C.l.b, Fire Hazards Analysis (Cont'd): "On
multiple~reactor sites, unrelated fires in two or more units need not be
pastulated to occur simultaneously. Pires involving facilities shared between
units and fires due to man-made site-related events that have a reasonable

probability of occurring and affecting more than one reactor unit (such as an
aircraft crash) should be considered.”

NRC GENERIC LETTER 86-10: No additional guidance. -

2.1$  BIP CMEB 9.5-1, Item C.1.b, Pire Hazards Analysis (Cont'd): “Because
£ire oy affect safe shutdown asystems and because the loss of function of
systexs used to mitigate the consequences of design basis accidents under
post-fire conditions does not per se impact public safety, the need to limit
fire damage to systems required to achieve and maintain safe shutdown
conditions is greater than the need to limit fire damage to those systems
required' to mitigate the consequences of design basis accidents. Three levels
of fire dagage limits are established according to the safety function of the
structure, system or components

Cne train of equipzment necessary to achieve hot shutdown
from either the control room or emergency control station(s)
must be maintained free of fire damage by a single fire,

Both trains of equipment necessary to achieve cold shutdown
may be damaged by a single fire, including an exposure fire,
but dszage must be limited so that at least one train can be
rtepaired or made operable within 72 hours using onsite

Both trains of equipment necessary for mitigation of conse-

Safety  Funetion Fire Damage Limits
Hot Shundowm
- including an exposure fire.
Coldi Shutdown
- o capability.
Desigx: Basis
Accidents

quences following dcsign basis accidents may be damaged by a
single exposure fire.”

NBC GENERIC LETTER 86-10: No addztiqnal guidance.
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.16 BTP CMEB 9.5-1, Item C.1l.b, Pire Hazards Analysis (Cont'd): “The most
ringent fire damage limit should apply for those systems that fall into more
n one category. Redundant systems used to mitigate the consequences of
other design basis accidents but not necessary for safe shutdown may be lost

to a single exposure fire. However, protection shall be provided so that a
fire within only one such system will not damage the redundant system.”

NRC GENERIC LETTER 86-10: No additional guidance. s

2.17 BIP CMEB 9.5-1, Item C.1l.b, Pire Hazards Analysis (Cont'd): “The fire
hazards analysis should separately identify hazards and provide appropriate
protection in locations where safety-related losses can occur as a result of:
(1) Concentrations of combustible contents, including transient fire loads
‘ due to combustibles expected to be used in normal ‘operations such as
refueling, maintenance, and modifications;

(2) Continuity of combustible contents, furnishings, building materials,
or combinations thereof in configurations conducive to fire spread;
(3) Exposure fire, heat, smoke, or water exposure, including those that

uay necessitate evacuation from areas that are required to be attended
for safe shutdown;

(4) Fire in coatrol rooms or other locations having critical
safety-related functions;
(5) Lack of adequate access or smoke removal facilities that impede fire
extinguishment in safety-related areas;
(6) Lack of explosion—prevention measures; '
7) Loss of “‘electric power or control circuits;
) Inadvertent operation of fire suppression systems.”

NRC GENERIC LETTER 86-10: "Neither the industry nor the staff has
been able to develop criteria for establishing design basis fire
conditions for a single "design basis fire"™ because the in-situ and
potential transient combustibles vary widely in different areas of the
plant. However, the establishment of a specific "design basis fire"
for individual fire areas or zones is a prerequisite to performance of
a valid fire hazards analysis.

The protection for redundant/alternate shutdown systems within a yard
area would be determined on the bases of the largest “"design basis
fire” (see response to question 3.8.2) that is likely to occur and the
resulting damage. The boundaries of such damage would have to be
Justified with a fire hazards analysis. The analysis should coasider
the degree of spatial separation between divisions; the presence of
in-situ and transient combustibles, including vehicular traffic;
grading; available fire protection; sources of ignition; and the
vulnerability and criticality of the shutdown related systems. See
Sections #3, #4 and #6 of the "Interpretations of Appendix R."
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2.18  BTE QMER 9.5-1, Item C.I.E, Fire Hazards Analysis (Cont'd): "The £ire
hazards: analysis: should verify that the NRC fire protection program guidelines
Bave teemmpett.. The analysis should list applicable elements of the progranm,
with: explanatory statements as needed to identify location, type of system,
and! design criterisz. The analysis should identify and justify any deviations
from the: regulatory: guidelines. Justification for deviations from the
regulatory. guidklines should show that an equivalent level of protection will l

be actitevedi. Delletion of & pratective feature without compensating .
alternative: grotection measures will not be acceptable, unless it is clearly
dezonstrated tiatr the protective measure is oot needed because of the design

sadl arrangement: off the partfcular plant.”
NRC: GENERTC LETTER 86-10z No additional guidance.

2.1%  BTPR: CMER %.5-1, Item C.I, Pire Protection Program (Cont'd)' “c.
Fire Suppression: System Design Basis

(1) Total reliance should not Be placed on a s:lngle fire auppression systenm.
Appropriate: backup fire suppression capability should be provided.” i

HRC:GENERIC LETTER 86-10: No additional guidance.

»

2.20 NP QED .51, Itew C.l.c, Fire Suppression System Design Basis
(Chatrd)s: "(Z)) A single active £aflure or a crack in a moderate-energy line
(pipe) in: the: £fire suppression system should not impair both the primary and
Backup fire: suppression capability. For example, neither the failure of a
£ire pump; its: power supply or coutrols, nor a crack in a moderate—energy lime
i the fire- suppressiocn. system, should result in loss of function of both
sprinkler: andi icse standpipe: systeas in an area protected by such primary and

Backup: systems..” -
% NEC GENERIC LETTER 86-10: No additional guidance. '

Z.2D. © BT CEE 9.5-1, Item C.I.c, Fire Suppression Systen Design Basis
(Canu’d)s: "(I)rAs: s miniaum, the £ire suppression system should be capable of
delivering: water to manual hose stations located within hose reach of areas
containing: equipaent required for safe plant shutdown following the safe
shutdown: earthquake: (SSE). In: areas of high seismic activity, the staff will
consider on ar case~by-case: basis: the need to design the fire detection and
suppression’ systems. to be functional following the SSE.” '

NRC: GENERIC LETTER 86-10s No additional guidance.

»




ont'd): "(4) The fire protection systems should retain capability for (a)

tural phencwena of less geverity and greater frequency than the most severe
natural phenomena (approximately once in 10 years) such as tornadoes,
hurricanes, floods, ice storms, or small-intensity earthquakes that are
characteristic of the geographic region, and (b) potential man made
site-related events such as oil barge collisions or aircraft crashes that have
a reagonable probability of occurring at a specific plant site. The effects

of - 1ightning strikes should be included in the overall plant fire protection
program.”

w2.22 BTP CMEB 9.5-1, Item C.l.c, Fire Suppression System Design Basis

L] >

NRC GENERIC LETTER 86-10: “We have considered California as being a
high seismic activity area. ‘

Our guidelines on the seismic design of fire protection systems
installed in safety related areas are delineated in Regulatory Guide
1,29 "Seismic Design Classification,” paragraph C.2. The failure of .

any system should not affect a system from performing its safety
function.”

2.23 BTP CMEB 9. 5-1, Item C.l.c, Fire Suppression System Design Basis
(Cont'd): “(5) The consequences of inadverteat operation of, or a crack in a
moderate energy line in, the fire suppression system should meet the

guidelines specified for noderate-energy systems outside containment in SRP
Section 3.6.1.”

@‘ NO GENERIC LETTER 86-10: No additional guidance.

2.24 BTP CMEB 9.5-1, Item C.l, Fire Protection Program (Cont'd): “d.
Alternative or Dedicated Shutdown

Alternative or dedicated shutdown capability should be provided where the
protection of systems whose functions are required for safe shutdown is not
provided by established fire suppression methods or by Position C.5.6."

NRC GENERIC LETTER 86-10: Refer to Criteria Item No: 118, 119, 120.

L]
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2.25 BTP CMEB. §.5-%, Item - C.1, Fire Protection Program (Cont'd): "e.
Implementation of Fire Protection Programs

(1) The fire pruotection program (plans, personnel and equipment) for buildings
storing new reactor fuel and for adjacent fire areas that could affect the
fuel storage area should be fully cperational before fuel is received at the
site. Such adjacent areas include those whose flames, hot gases, and
f£ire-generaced toxic and corrosive products may jeopardize safety and
surveillance of the stored fuel.” :

SRC GENERIC LETTER 86-10: No a2ditional guidance.

2.26 BTP CMEB: 9.5-1, Item C.l.e, Implementation of Fire Protection Programs
(Cont*d): “(2) The fire protection program for an entire reactor unit should
be fully operational. prior to initial fuel loading in that reactor unit.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.27 BTP CMEB: 9.5-1, Item C.l.e, Implementation of Fire Protection Programs
(Cont'd): "(3) On: reactor sites where there 18 an operating reactor and
counatruction or modificaticn of ather undts is under way, the f£ire protection
program should provide for contimuing evaluation of fire hazards. Additional
fire barriers, fire protection capatiilfcy, snd administrative controls should
Be. provided as necessary to protect the operating unit from construction fire
hazards.”

NRC GENERIC LETTER. 86-10: No addiftional guidance.

-

2.28 BTP CMEB 9.5-1, Itex C, Pasition (Cont'd):

*Z. Administrative Controls

Adndinistrative controls should be used to maintain the performance of the fire
protection system and perscnuel. These controls should establish procedures
to: s. Prohibit bulk atorage of coxbusctble materials inside or adjacent to
safety-related buildings or systems during operation or maintenance periods.
Regulatory Guide 1.3%9 provides g;::!:dm om housekeeping, including the
disposal of combustible matertals.”™

NRC GENERIC LETTER 86-10% N addttional guidance.

2.29 BTP CMEB: 9.5-1, Item C.2,, Adainistrative Controls (Cont'd): "b.
Govern the handling and limitatiom of the use of ordinary combustible

materials, combustible and f£lammable:gases: and liquids, high efficiency
particulate air and charcoal. filters, dry ion exchange resins, or other
combustible supplies in safety-related! aress.”

NKRC GENERIC LETTER. 86-10x Noiadifitional guidance.




2.30 BTP CMEB 9.5-1, Item C.2, Administrative Controls (Cont'd): "c. Govern
he handling of and limit transient fire loads such as combustible and
lammable liquids, wood and plastic products, or other combustible materials

in buildings containing safety—-related systems or equipment during all phases

of operating, and especially during maintenance, modification, or refueling
operations.”

NRC GENERIC LETTER 86-10: No additional guidance. :

2.31 BTP CMEB 9.5-1, Item C.2, Administrative Controls (Cont'd): "d.
Designate the onsite staff membér responsible for the inplant fire protection
review of proposed work activities to identify potential transient fire
hazards and specify required additional fire protection in the work activity
procedure,.” ’

NRC GENERIC LETTER 86-10: No additional guidance.

2.32 BTP CMEB 9.5-1, Item C.2, Administrative Controls (Cont'd): “e.
Govern the use of ignition sources by use of a flame permit system to coutrol
welding, flame cutting, brazing, or soldering operations. A separate permit
should be issued for each area where work is to be done. If work continues
over more than one shift, the permit should be valid for not more than

24 hours when the plant is operating or for the duration of a particular job
during plant shutdown.” B

9 NRC GENERIC LETTER 86-10: No additional guidance.

2.33 BTP CMEB 9.5-1, Item C.2, Administrative Controls (Cont'd): * £.
Control the removal from the area of all waste, debris, scrap, oil spills, or
' other ‘combustibles resulting from the work activity immediately following
completion of the activity, or at the end of each work shift, whichever comes

NRC GENERIC LETTER 86-10: No additional guidance.

] first.”

2.34 BTP CMEB 9.5-1, Item C.2, Administrative Controls (Cont'd): “"g.
Govern leak testing; similar procedures such as air flow determination should
r use one of the commercially available techniques. Open flames or
combustion-generated smoke should not be permitted.”

%

1 NRC GENERIC LEITER 86-10: . No additional guidance.
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2.35 BIF CMEE $.5~L, Iten C.2, Adminmfstrative Controls (Cont'd): “h.

Maintain the perfiodic housekeeping inspections to ensure continued compliance’
with these administrative controls.”

NRC' GENERIC LETTER. 86-10: No additional guidance.

2.36 BTE CMER 9.5-1, Item C.2, Admintstrative Controls (Cont'd): "i.
Coantrol the use aof specific combustibles in safety~related areas. All wood
used in safety-related areas during madintenance, modification, or refueling
cperation (such as Iay-down Blocks or scaffolding) should be treated with .
flane-cetardant. Equipment or suppltes (such as new fuel) shipped in
untreated combustible packing containers may be unpacked in safety-related
areas if required foz valid. operating reasons. However, all combustible
materials should' be removed from the ares immediately following unpacking.
Such' transient combustible material, unless stored in approved containers,
should not be left unattended during lunck breaks, shift changes, or other
sinilar periods. ILoose combustible packing material such as wood or paper
excelsior, or polyethylene sheeting, stiould be placed in metal containers with
tight-fitting self-closing metal covers.”™

NRC GENERIC LETTER 86-10: No additional guidance.

37  BTP CMEB 9.5-I, Item C.2, Adwinfisrrative Controls (Cont'd): “j.
Dissrming of fire detection or fire suppression systems should be controlled

by a. permit systemx. Fire watches should be established in areas where systems
are sc disarmed.”

- M2 GEXERIC LETIER 86-10: No additional guidance.

L

2.38 ° BTP CMEB 2.5-1, Item C.2, Admintstrative Controls (Cont'd): “k.
Successful fire protection requires. testing and maintenance of the fire
protection equipzent and the emergency lighting and communication. A test
plan. that Ifists the {ndividusls andi thetr responsibilities in connection with
routine tests and inspecticns of the fire detection and protection systems
should de developed. The test plan should contain the types, frequency, and
detailed procedures for testing. FProcedures should also contain instructions
on. maintaining fire protection during those periods when the fire protection
systen is ispaired or during. periods: of plant maintenance, eg; fire watches or
teaporary hose connections to water systems..”

NRC GENERIC LETTER 86-102. No additional guidance.

P
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2,39 BTP CMEB 9.5-1, Item: C.2, Administrative Controls (Cont'd): "1,

al}ontrol actions to be taken by an individual discovering a fire, for example,
o

tification of control room, attempt to extinguish fire, and. actuation of
local fire suppression systems.”

NRC GENERIC LETTER 86-10: No additional guidance.

¥

2.40 BTP CMEB 9.5-1, Item: C.2, Adminiatrative Controls (Cont'd):
Control actions to be taken by ‘the control room operator to determine che need

for brigade assistance upon report of a fire or receipt of alarm on control

room annunciator panel, for example, announcing location of fire over PA
system, sounding fire alarms, and notifying the shift superviaor and the fire
brigade leader of the type, size and location of the fire.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.41 BTP QMEB 9.5-1, Item: C.2, Administrative Control (Cont'd): “n.
Control actions to be taken by the fire brigade after notification by the
control room operator of a fire, for example, assembling in .a designated
location, receiving directions from the fire brigade leader, and discharging
specific fire fighting responsibilities, including selection and
transportation of fire fighting equipment to fire location, selection of
protective equipment, operating instructions for use of fire suppression
systens, and use of preplanned strategies for fighting fires in specific

reas.”
| @ NRC GENERIC LETTER 86-10: No additional guidance.

2,42 BTP QMEB 9.5-1, Item: C.2, Administrative Controls (Cont'd)' “o. .
Definé the strategies for fighting fires in all safety-related areas and areas
presenting a hazard to safety-related equipment. These strategies should
designate: (1) Pire hazards in each area covered by the specific prefize
plans.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.43 BTP CMEB 9.5-1, Item C.2.0, Adninistrative Controls (Cont'd): “(2)
Pire extinguishants best suited for controlling the fires associated with the
fire hazards in that area and the nearest location of these extinguishants.”

NRC GENERIC LETTER 86-10: No additional guidance.

2-13
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2.45  BTP QMER $.51, Item C.2.0, Administrative Controls (Comt'd): “(3)
®ast fuvorable direction £rom which to attack a fire in each area in view of
the wentrilatrtorn dfirection, access hallways, stairs, and doors that are most
Iikely to. be free: of fire, and the best station or elevation for fighting the
fire.. A&lli access: and egress routes that involve locked doors should be
specificallly identiiffed fn the procedure with the appropriate precautions and
methiods: for access spectified.”

NRC GENERIC IETTER 86-10: No additional guidance.

Z.45 BTE CMEBR 9.5-1, Item C.2.0, Administrative Controls (Cont'd): “(4)
Blant systeams: thiat stiould be managed to reduce the damage potential during a
local. fire: and: the Location of local and remote controls for such management
(eg;: any. hydraulic or electrical systems in the zone covered by the specific
fire figliting procedure that could increase the hazards in the area because of
averpressurizatiom or electrical bazards).”

- HRC GENERIC® LETTER. 86-10: No additional guidance.

2.46 BTP QEB .5, Item C.2.0, Administrative Controls (Cont'd): “(5)
~Witall Reat—sensitiive system components that need to be kept cool while
“Fighttog @ Iocall fire. Particularly hazardous combustibles that need cooling
-ghould be: designated.”™ -

NRC: GEN_E!PIGIEETIE& 86-10: No additional guidance.

-2.6T7 BTE QMER ¥.5-1, Item C.2.0, Administrative Controls (Cont'd): “(6)
Organtzation: of’ fire fighting brigades and the assignment of special duties
sccording: to joi title so that all fire fighting functions are covered by aay
conplete: shiftt personnel compleament. These duties include command control of
the Srigade, traunsporting fire suppression and support equipment to the fire

scenes,, applying the extingutshant to the fire, coamunication with the control
oo, uzr.B coocdinstion: with cutside fire depat:nen:n.

HRC GENERIC LETTER 86-10: HNo additiml guidance.

2.48:  BTP!CMEB: 9.5-1, Item C.2.0, Administrative Controls (Cont'd): “(7)
Potential. radiological. and toxic hazards in fire zones.”

NRC GENERIC LETTER 86-10: No additional guidance.
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2.49 BTP CMEB 9.5-1, Item C.2.0, Administrative Controls (Cont'd): “(8)
@ntilation system operation that ensures desired plant air distribution when

e ventilation flow is modified for fire containment or smoke clearing
peration.” .

NRC GENERIC LETTER 86-10: No additional guidance.

2.50  BTP CMEB 9.5-1, Item C.2.0, Administrative Controls (Cont'd): :"(9)
Operations requiring control room and shift engineer coordination or
authorization.”

NRC GENERIC LETTER 86~10: No additional guidance.

2.51 BTP CMEB 9.5-1, Item C.2.0, Administrative Controls (Cont'd): “(10)
Instructions for plant operators and general plant personnel during fire.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.52 BTP CMEB 9.5-1, Item C, Position (Cont'd): “3.Fire Brigade

a.The need for good organization, training, and equipping of fire brigades at
nuclear power plant sites requires that effective measures be implemented to
ensure proper discharge of these functions. The guidance in Regulatory Guide

1.101, "Emergency Plaaning for Nuclear Power ?lants,” should be followed as
applicable.” .

NRC GENERIC LETTER 86-10: No additional guidance.

2.53 BTP QMEB 9.5~1, Item C.3, Fire Brigade (Cont'd): "b. A site fire
brigade trained and equipped for fire fighting should be established to ensure
adequate manual fire fighting capability for all areas of the plant containing
structures, systems, or components important to safety. The fire brigade
should be at least five members on each shift. The brigade leader and at
least two brigade members should have sufficient training in or knowledge of
plant safety-related systems to understand the effects of fire and fire
suppressants on safe shutdown capability. The qualification of fire brigade
senbers should include an annual physical examination to determine their
ability to perfomm streauocus fire fighting activities. The shift supervisor
should not be a member of the fire brigade. The brigade leader shall be
competent to asaist the potential safety consequences of a fire and advise
control room personnel. Such competence by the brigade leader may be
evidenced by possession of an operator's license or equivalent knowledge of
plant safety-related systems.”

N2C GENERIC LETTER 86-10: No additional guidance.

1105u




Z2.54  BTF CMEB. ¥.5~%, Itemz C.3, Fire Brigade (Cont'd): “c. The minimum
: equipment: pravided for the brigade should consist of personal protective
é equipmeat: sucih &85 turnout coats, boots, gloves, hard hats, emergency
5] communications: equipment, portable lights, portable ventilation equipment, and
: portable- extiaguishers. Self-contained breathing apparatus using full-face
s positive-pressure: masks: approved by NIOSE (National Institute for Occupational
R Safety and’ Health: ~— appraoval formerly given by the U.S. Bureau of Mines)

% should be: provided for fire brigade, damage control, and control room -

% gersomell.. ALz Ieast 10 masks shall be available for fire brigade persomnel.
= Controll room gersomnel azy be furnished breathing air by a manifold system
4 piped from ;1 storage reservelr i1f practical. Service or rated operating life
A stiall be & pininum of one~half hour for the self-contained units.”

NC GENERTC LETTER 86-10: No additional guidance.

2.55. BTE QMER 9.5-I, Item C.3.c, Pire Brigade (Cont'd): “At least two
extra air bottles: should be located onsite for each self-contained breathing
uvnit.. Iniadditionm,, an: onsite 6-hour supply of reserve air should be provided
andi arranged! to permit quick: and complete replenishment of exhausted supply
air bottles: as: they, are returned. I£ compressors are used as a source of
Breathing: air,, onlyr units approved for breathing air shall be used;

conpressors shalll be operable assuming a loss: of offsite power. Special care
zmust be takem tow Jocxte the compressor in areas free of dust and contaminants.”

PR

-  NBCGENEXIC LETTER 86-10: No additional guidance.

2.56  BTE CHE® %.51, Item C.3, Pire Brigade (Cont'd): “d. The fire brigade

- tratning program shall ensure that the capability to fight potential fires is
< estabilisitedi and) maintained. The program shall consist of an initial classroom
= frstructiom prograx followed by pericdic claasroom instruction, fire fighting
“ gmctfce and: £ire: drills.”

NBCC GENERIC: DETTER. 8§6~10: No addtitional guidance.

= 2.57 TP OQER .51, Item C.3.d, Pire Brigade (Cont'd): "(1) The initial
” classroom: {nstructton: should include: (a) Indoctrination of the plant fire
% fighting plan:with: specific identification. of each individual's

4 Tesponsibilities.”

2, N

NEC: GENERIC, LETTER. 86-10: No additional guidance.

20583 m m 9’ 5‘1!,, I:en-v C'.3.d.1, Fire Btigade (Cont'd). .(b)
Identification . of the type and. location of fire hazards and associated types
of fires: that. could: occur in the plant.”

et g e
PONP I S IR

.2
"3

NRC GENERIC:IETTER: 86-10s Nc.additional guidance..
; Y

~
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| 2.59 BTP CMEB 9.3-1, Item C.3.d.1, Fire Brigade (Cont'd): “(c) The toxic
@nd corrosive characteristics of expected products of combustion.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.60 BTP CMEB 9.5-1, Item C.3.d.1l, Pire Brigade (Cont'd): .

"(d) Identification of the location of fire fighting equipment for each fire
area and familiarization with the layout of the plant, including-access and
egress routes to each area.” :

NRC GENERIC LETTER 86-10: No additional guidance.

2,61  BTP CQMEB 9.5-1, Item C.3.d.1, Fire Brigade (Cont'd): “(e) The proper
use of available fire fighting equipment and the corrective method of fighting
each type of fire. The types of fires covered should include fires in
energized electrical equipment, fires in cables and cable trays, hydrogen
fires, firtes involving flammable and combustible 1iquids or hazardous process
cheaicals, fires resulting from construction or modification (welding), and
record file fires.” .

- NRC GENERIC LETTER 86-10: No additional guidance.

-
oo

. 2,62 BTP CMEB 9.5-1, Item C.3.d.l1, Fire Brigade (Cont'd): "(£f) The proper
gnuse of communication, lighting,.ventilation, and emergency breathing
uipment.” )

- NRC GENERIC LETTER 86-10: No additional guidance.

" 2,63 ° BTP CMEB 9.5-1, Item C.3.d.1, Pire Brigade (Cont'd): “(g) The proper
method for fighting fires inside buildings and confined spaces.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.64 BTP CMEB 9.5-1, Item C.3.d.1l, Pire Brig#de‘(Cont'd): *(h) The
direction and coordination of the fire fighting activitles (fire brigade
leaders only).” r . ‘

NRC GENERIC LETTER 86-10: No additional guidancg.

laY
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2.65  BIF CHE®R 9.5-I, Item C.3.d.1, Fire Brigade (Cont'd): "(1i) Detailed
review of fire fighting atrategies and procedures.

Note: Item (1) may be deleted from the training of no more than two of the
nonoperations perscunel who may be assigned to the fire brigade.”

NRC: GENERIC LETTER 86~10: No addfrional guidance.

266  BIP CHEB 9.5, Item C.3.d.1, Pfre Brigade (Cont'd): “(3j) Review of
tiie latest plantt xodiffications and corresponding changes in fire fighting

plans.

Nate:s Item: (1) may be deleted from the training of no more than two of the
nonoperations. personuel. who may be assigned to the fire brigade."

NRC: GENEGIC LETTER. 86-10: No addftional guidance.

2.67° BTP CMEB' 9.5-1, Itea C.3.d.l, Fire Brigade (Cont'd): “(k) Training of
the plant. £ire brigade should be coocrdinated with the local fire department so
that responsilbilities and duties are delineated in advance. This coordination
sticuldl ke pact of the training cgurae and skould be included in the training
of tlte Iocall fire depsrtment staff.”™

% NAC GENEEIC LETTER 86-10: N adiftfonal guidance.

.

2.68  BTE'CMEB %.5-1, Iten C.3.d.l, Fire Brigade (Cont'd): “(1) Local fire
diepartaents: stiould be provided training Im cperational precautions when
fghting fires: oxx nuclear power plant sites and should be made aware of the
need £or radiological protection of personnel and the special hazards
sssociated! withh & ouclear. power plant site.”™

MAC: GENERIC LETIER. 86-10: Xo: adidfitfonal guidance.

2,62  BIP CHER .51, Item C.3.&, Fire legade (Cont'd): "(2) The
inatruction: should be provided by qualified fndividuals.who are knowledgeable,
experienced), and suitably trained in figliting the types of fires that could
occur in. the plant and in.using the types: of equipment available in the
nuclear: power. plant..” ‘

NRC: GENERIC: LETTER. 86-10% No: addditfonal guidance.
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2.70 BTP CMEB 9.5-1, Item C.3.d, FPire Brigade (Cont'd): "(3) Instruction
@hould be provided to all fire brigade members and fire brigade leaders.”

NRC GENERIC LETTER 86-10: No additional guidance.

2,71 BTP CMEB 9.5-1, Item C.3.d, Fire Brigade (Cont'd): "(4) Regular
planned meetings should be held at least every 3 months for all brigade
nembers to review changes in the fire protection program and other subjects as
necessary.” g

- NRC GENERIC LETTER 86-10: No additional guidance.

2.72 BTP CMEB 9.5-1, Item C.3.d, Pire Brigade (Cont'd): "(5) Periodic
refresher training sessions shall be held to repeat the classroom instruction
progran for all brigade members over a 2-year period. These sessions may be
concurrent with the regular planned meetings.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.73 BTP CMEB 9.5-1, Item C.3.d, FPire Brigade (Cont'd): "(6) Practice.

(a) Practice sessions should be held for each shift fire brigade on the proper
method of fighting the various types of fire that could occur in a nuclear
power plant. These sessions shall provide brigade members with experience in
actual fire extinguishment and the use of emergency breathing apparatus under..
\trenuous conditions encountered in fire fighting.”

NRC GENERIC LETITER 86-10: No additional guldance.

2.74 ° BTP CMEB 9.5-1, Item C.3.d.6, Pire Brigade Practice (Cont'd): “(b)
These practice sessions should be provided at least once per year for each
fire brigade member.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.75 BTP CMEB 9.5-1, Item C.3.d, Fire Brigade (Cont'd): “(7) Drills (a)
Fire brigade drills should be performed in the plant so that the fire brigade
can practice as a team.”

NRC. GENERIC LETTER 86-10: No additional guidance.

2-19 . j
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2.7 BTP CMEB 9.5~1, Item C.3.d.7, Fire Brigade Drills (Cont'd): "(b) °
Dr+1ls should be performed at regular intervals not to exceed 3 months for
each shift fire brigade. Each fire brigade member should participate in each
¢rill, but must participate in at least two drills per year.

& suffffcient punber of thege drills, but not less than one for each shift fire
brigade per year, should be unannocunced tc determine the fire fighting .
readitness of the plant fire brigade, brigade leader, and fire protection
systens and equipment. Persons planuing and authovizing an unannounced drill
sttouldl ensure that the responding shift £ire brigade members are not aware

that a dri1ll Is being planned until 2t s begun. Unannounced drills should
not be scheduled claser than 4 weeks.

At least one drill ger year should be perfomed on a "back shift”™ for each
shift fire brigade.

NRC GENERIC LETITER 86—10: No additional guidance.

2. 77 BTP CMEB 9.5-1, Item C.3.d.7, Eire Brigade Drills (Cont'd): "(c) The
drills should be preplanned to establish the training objectives of the drill
andi shhould be critiqued to determine how well the training objectives have
Beem wet. Unannsunced drills aliculd Be planned and critiqued by members of
the menzgezent staff responsible fcty.‘nznm safety and fire protection.
Perfiacmance defictencies of a fire brigade or of individual fire brigade

. metiers: should be medied by scheduling additional training for the brigade
ar’ menbers.. ‘

Unsatisfacrory drill performance shouldi ke followed by a repeat drill within

———

« [RC GENERIC LETTER 86-10: No addifitfonal guidance.

-

Z.78  BTP CMEB 9.5-1, Item C.5.d.7, Pire Brigade Drills (Cont'd): "(d)
These: dcills sbouI& provide for locall ﬁﬂ:e department participation
perdadtically (at least sumaally).”™

NRC' GENERIC. LETTER 86-10: No adidfitfonal guidange.

2,79%: BTP CQMEB 9.5-1, Item C.5.d.7,.Pire: Brigade Drills (Cont'd): “(e) At
3-year intervals, a randoaly selected.unanncunced drill should be eritiqued by
qualiifted individuals independent of: the: Iicensee's staff. A copy of the
writtex report from such individuals: shouldi be available for NRC review.”

NRC GENERIC LETTER 86~-10: No:additional guidance.




2.80 BTP CMEB 9.5-1, Item C.5.d.7, Fire Brigade Drills (Cont'd): “(f)
111ls should as a minimum include the following: i.Assessment of fire alarm
Qfectiveness, time required to notify and assemble fire brigade, and
lection, placement, and use of equipment and fire fighting strategies.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.81 BTP CMEB 9.5-1, Item C.5.d.7.f, Fire Brigade Drills (Cont'd): "ii,
Assessment of each brigade member’'s knowledge or his or her role in the fire
fighting strategy for the area assumed to contain the fire. Assess-

ment of the brigade members' conformance with established plant fire f£ighting
procedures and uge of fire fighting equipment, including self-contained
emergency breathing apparatus, communication equipment, and ventilation
equipment, to the extent practicable.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.82 BTP CMEB 9.5-1, Item C.5.d.7.f, Fire Brigade Drills (Cont'd): “iii.
The simulated use of fire fighting equipment required to cope with the
situation and type of fire selected for the drill. The area and type of fire
chogen for the drill should differ from those used in the previous drills so
that brigade members are trained in fighting fires in various plant areas.

The situation selected should simulate the size and arrangement of a fire that
could reasonably occur in the area selected, allowing for fire development due
to the time required to respond, to obtain equipment, and organize for the
ﬁre, assuming loss of automatic suppression capability.” .

NRC GENERIC LETTER 86-10: No additional guidance.

-

2.83 ° BTP CMEB 9.5-1, Item C.5.d.7.f, Fire Brigade Drills (Cont'd): “iv.
Assessaent of brigade leader's direction of the fire fighting effort as to
thoroughness, accuracy and effectiveness.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.84 . BTP CMEB 9.5-1, Item C.5.d, Pire Brigade (Cont'd: “(8) Records
Individual records of training provided to each f£ire brigade member, including .
drill critiques, should be maintained for at least 3 years to ensure that each
aember receives training in all parts of the training program. These records
of training should be available for NRC review. Retraining or broadened
training for fire fighting within buildings should be scheduled for all those
brigade members whose performance records show deficiencies.”

RRC GENERIC LEITER 86-10: No additional guidance.

G
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2.85 BIE CMEE @.5-I, Item C.5.d, Fire Brigade (Cont'd): “(9) Guidance
Docunents: NEPA. 27, "Private Pire Brigade,” should be ,
folloued i organiizatfcr, training and fire drills. This standard also is

" applicable: for the: inspection and maintenance of fire fighting equipment.

Azmang the standards referenced in this document, NFPA 197, "Training Standard
am Infitial Fire: Attacks,™ should be utilized as applicable. NFPA booklets and
panphlets: Iisted in: NEPA 27 may be uséd as applicable for training |
references.. Io addition, courses in fire prevention and fire suppression that
&ﬂaﬁ- mmzd.' ar spausared by the fire protection industry should be

MAC. GENERIC LETTER 86-10: No additional guidance
REF.. SOURCES: NFPA 27, NFPA 197

Z.86  BTP’ CMEB: 9.5-1, Ites C, Position (Cont’d): “4. Quality Assurance

' %-quamy assurance (QA) programs of applicants and contractors should

ensure that: the guidelines for design, procurement, installation, and testing
andi the: adninistrative controls for the fire protection systems for safety-
relatedi areas aresatisfied. The QA program should be under the management

,controdl of the QA organtzstion. This control consists of (1) formulating a
_fire protectiom QA program that incorporates suitable requirements and is

scceptable to tie managesent responsible for fire protection or verifying that

-the program incorporates suitable requirements and is acceptable to the

manageuent responsible for fire protection, and (2). verifying the
effectiveness: of the: QA program for fire protection through review,
surveillance,, and! audits. Performance of other QA program functions for

aeeting the fire protection progras requirements may be performed by persomnel

outside of the QA. organization. The QA program for fire protection should be

.pact of the overall plant QA program. It should satisfy the specific criteria

Itsted below.™
NEC GENERIC LETTER 86~10: No additional guidance

2,87 BTP QMED 9.5, Ites C.4, Quality Assurance Progranm (Cont'ds): “a.

and: Procurement Document Control
Measures: should be established to ensure that the guidelines of the regulatory
position: of this: guide: are included in design and procurement docuaents and.
that. deviation. therefron are controlled.” -

WEC GENERIC LETTER 86-10: No additional guidance

=22




2.83 BTP CMEB 9.5-1, Item C.4, Quality Assurance Program (Coat'd):'b.
Instructions, Procedures, and Drawings

Inspections, tests, administrative controls, fire drills, and training :hat
govern the fire protection program should be prescribed by documented
instructions, procedures, or drawings and should be accomplished in accordance
with these documents.”

NRC GENERIC LETTER 86-10: No additional guidance. :

2.89  BTP CMEB 9.5~1, Item C.4, Quality Assurance Program (Cont'd):

"ec. Control of Purchased Material, Equipment, and Services

Measures should be established to ensure that purchased material, equipment,
and services conform to the procurement documents.”

NRC GENERIC LETTER 86-10: No additionmal guidance.

2,90 BTP CMEB 9.5-1, Item C.4, Quality Assurance Program (Cont'd): “d.
.. Inspection .
’ A program for independent inspection of activities affecting fire protection
- should be established and executed by or for the organization performing the
activity to verify conformance with documented installation drawings and test
“ procedures for accomplishing the activities.”

NRC GENERIC LETTER 86-10: No additional guidance.

. REF. SOURCES: NFPA 13, NFPA 14 NFPA 15, NFPA 20, NFPA 24, NFPA 72D,
- NFPA. 722

2.91  BTP CMEB 9.5-1, Item C.4, Quality Assurance Program (Cont d): “e.
Test and Test Control

A test program should be established and implemented to ensure that testing is
performed and verified by inspection and audit to demonstrate conformance with
design and system readiness requirements. The tests should be performed in
accordance with written test procedures; test results should be properly
evaluated and acted on.”

NRC GENERIC LETTER 86-10: No additional guidance.

REF. SOURCES: Same as for Itea 2.90 above.

2.92 BTP CMEB 9.5-1, Item C.4, Quality Assurance Program (Cont'd):

“f. Inspection, Test, and Operating Status

Measures should be established to provide for the identification of items that
have satisfactorily passed required. tests and inspections.”

NRC GENERIC LETTER 86-10: No additionmal guidance.
, REF, SOURCES: Sane as for Itea 2.90 above.
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2.93%  BTP CHEBR %.5-1, Item €.4, Quality Assurance Program (Cont'd):
“g. Noncouforming Items

Measures should be established to control items that do not conform to
specified: requirenents to prevent inadvertent uge or ingtallation.”
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NBC. GENERIC LETTER 86-10: No additional guidance.

2.5 BIP QER $.5-1, Item C.5, Quality Assurance Program (Cont'd):

“h. Corrective Actfion

Hessures should be eatablished to easure that conditions adverse to fire
protection, such as failures, salfunctions, deficiencies, deviations,
defective components,. uncontrolled combustible material and nonconformances,
are p:oaptlyy identified, reported, and corrected.”

“
|

NEC: GENERIC, LETTER: 86-10: No additional guidance.

2.95 BTP' CMER: 9.5~1, Item C.4, Quality Assurance Program (Cont'd):

1. Recorda: ..
Records should' be prepared and maintained to furnish evidence that the . t
criterta emmdi sbove are being met for activities affecting the fire

—_“g:c:ect:iam PEOBLAT.
HEC GENERIC NETTER 86-10: No additional guidance.

e

2.96 BTP’ CMEB: ¥.5-1,, Itew C.4, Quality Assurance Program (Cont'd):
-*3. Auddiess

'Audita should be condiicted and documented to verify compliance with the fire -
‘protection: program,, including design and procureaent documents, instructions, . i1
procedures: andi drawings,, ani inspection and test activities.”

¥EC GENERIC: LETTEE 8§6-10: No sdditional guidance.

2.97  BIP CYER ©.5-I, ItemC, Posttloh (Cont'd): “5. Gemeral Plant
Guidelines:
8. Building Desigm - -

(1) Pire barriers with a oinimum fire-resistance rating of 3 hours should :
be: provided- tos l

(a)’ Separate. nfecy-tela:ed systens from any poteatial fires in X
nonsafety-related: areas that could affect their ability to perform -
their: safety function;. i

(1), Separate: redundant: divisions oz trains of safety~related systenms 'w
frox esch otler 3o that both are not subject. to danage from a o
d.ngle.fize" - l
cY Separate: individual units on a. multiple unit site unless the
nqni:mof General Design Criterion 5 are met with respect to




1105u

NRC GENERIC LETTER 86-10: “The documentation required to verify the
rating of a fire barrier should include the design description of the
barrier and the test reports that verify its fire rating. Reference
can be made to UL liasted designms.” .

“Usually exterior walls are designated as a fire area boundary;
therefore, they are evaluated by the guidelines of Appendix A. A FHA
should be performed to determine the rating of exterior walls, if
required by the above criteria.”

Fire barriers relied upon to protect shutdown related systems to meet
the requirements of 1I1.G.2 need to have a fire rating of either one
or three hours. 10CFR 50.48 references BTP APCSB 9.5-1, where the
fire protection definitions are found. Fire rating is defined:

“Fire Rating - the endurance period of a f£ire barrier or structure; it
defines the period of resistance to a standard fire exposure before
the first critical point in behavior is observed (see NFPA 251)."

The acceptance criteria contained in Chapter 7 of NFPA 251, “Standard
Methods of Pire Tests of Building Construction and Materials,”™ pertain
to non-bearing fire barriers. These criteria stipulate that
transaission of heat through the barrier "shall not have been such as
to raise the temperature on its unexposed surface more than 250°F
above its initial temperature.”

The ambient air temperature at the beginning of a fire test usually is
between 50°F and 90°F. It is generally recognized that 75°F
represents an acceptable norm. The resulting 325°F cold side
teaperature criterion is used for cable tray wraps because they
perform the fire barrier function to preserve the cables free of fire
damage. It is clear that cable begins to degrade at 450°F 1s free of
fire damage at 325°F,

During the Appendix A review, licensees began to propose fire barriers
to. enclose cable tray, conduit, fuel lines, coolant liaes, etc.
Industry did not have standard rating tests for such components or for
electrical, piping or bus duct penetrations. The NRC issued a staff
position giving acceptance criteria for electrical penetration tests.
These criteria require an analysis of any temperature on the unexposed
side of the barrier in excess of 325°F. In the past, manufacturers
designed their own qualification tests. Nuclear Insurers, and the
Institute of Electrical and Electronic Engineers have issued tests for
sone of these components. These tests usually exposed the component
to the ASTM E-119 time temperature curve, but all had different
acceptance criteria. Conduit and cable tray enclosure materials
accepted by the NRC as 1 hour barrier prior to ‘Appendix R (e.g. some
Kaowool and 3M materials) and already installed by the licensee need
not be replaced even though they may not have met the 325°F criteria.
Bowever, for newly identified conduit and cable trays requiring such
wrapping, new material which meevs the 325°F criterion should be used,
or justification should be provided for use of material which does not
neet the 325°PF criterion. This may be based on an analysis
denonstrating that the maximum recorded temperature is sufficiently
below the cable insulation ignition temperature.

2-25
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Where exact replicatfon of a tested configuration cannot be achieved, the field

$nstallation: should meet 211 of the following criteria:

(1) The continuity of the f£ire barrier material is uaintained.

(2) The thickness of the darrier is maintained. .

(3) The: nature of the support assembly is unchanged from the tested
configuratiom.

(4) The. spplicatton or "end use™ of the fire barrier is unchanged from the
tested configuration. For example, the use of a cable tray barrier to
protect & cable tray which differa in configuration froz those that
were tested would be scceptable. However, the use of structural steel
£¥re proofing to protect & cable tray assembly mzay not be acceptable.

(¢)] The configuration has been reviewed by a qualified fire protection
engineer and found to provide an equivalent level of protection.

I1f a. fire area boundary was.described as a rate barrier in the 1977 fire

hazards analysis, and: was: evaluated and accepted in a published SER, the fire

ares boundary need! not be reviewed as part of the reanalysis for compliance
with Section IIT.G' of Appendixz R. GOpenings in the fire barriers, if any,

" should have been. specifically identified and justified in the fire hazards

analysis: perforned’ in the Appendix A process. If openings in the fire area
boundaries were: not previcusly evaluated, such an evaluation should be
perforned: 25 & basis for assesaing cong]’.imce with Appendix R. See Items #4
and #6 of tlie "Interpretations of Appendix R.”

In BTP APCSS .51, Flire Barrier Is defined as:

~ *Fire Barrier — those components: of coustruction (walls, £loors, aand roofs)

that are rated: by approving: laboratories in hours for resistance to fire to
prevent. the spreadi of fire.

- The terz "fire area™ as usedi im Appendir R aeans an area sufficiently bounded

. to withstand) the- hazards: asacctated: with the fire area and, as necessary, to
protect important  equipment. within the fire area from a fire outside the
area. In order tao.zest the regulatiom, £ire area boundaries need not be
coupletely sealed! with: flcor to cedling: and/or wall-to-wall boundaries. Where
£ire gres boundaries were-not approved umier the Appendix A process, or where
such boundaries are not wall—-to-walll arr flcor-to~ceiling boundaries with all
penetrations: sesledi to the fire rating required of the boundaries, licensees
aust perforx an evaluations ton assess: the adequacy of fire area boundaries in
their plants; to determine: iff the: boundaries will withstand the hazards
associated: with. the. area« and' protect- important equipment within the area from
a. fire outside the area.. This analysis must be performed by at least a fire
protection' engineer and, if required, & systems enginer. Although not
required,. licensees. may submit- their evaluations for Staff review and
concurrence.. In any event,, these acalyses aust be retained by the licensees
for subsequent NRC .audits..

Exterior walls: andi tlieir penetrations: should be qualified as rated barries
when (1): they, are- required! to separate: & shutdown~related division(s) inside
the plant from: its. redimdant (altercats)) counterpart outside the plant in the
inmediate vicinity of the:exterior-walli, (Z) they separate safety rslated
areas from: non-ssfety; related: aress: thats preseat a significant fire threat to

the uﬁatrtchw&m,,oz:(ﬁ) they are dmgnxted as a fire barrier in the
PSAR or. FHA.™

RE®.. SOURCES®: ASTH: E=11%), IOCFESQOL48, Appendix R to 10CF2S0,
BT ABCSE .51, Kgpendix A to BIP APCSB 9.5-1, NFPA 251

=it




2.98 BTP CMEB 9.5-1, Item C.S5.a, Building Design (Cont'd): “(2)
Appropriate fire barriers should be provided within a single safety division
to separate components that present a fire hazard to other safety-related
components or high concentrations of safety-:elated cables within that
division.” .«

NRC GENERIC LETTER 86-10: Same as for Item 2.97 above.

f

REF, SOURCES: Same as for Item 2.97 above. L

2.99 BTP CMEB 9.5-1, Iteu C.5.a, Building Design (Cont'd): “(3) Openings
through fire barriers for pipe, conduit, and cable trays which separate fire
areas should be sealed or closed to provide a fire-resistive rating at least
equal to that required of the barrier itself. Openings inside conduit larger
than 4 inches in diameter should be sealed at the fire barrier penetration.
Openings inside conduit 4 inches or less in diameter should be sealed at the
fire barrier unless the conduit extends at-least 5 ft on each side of the fire
barrier and is sealed either at both ends or at the fire barrier with
noncombustible material to prevent the passage of smoke and hot gases. Pire
differentials should be qualified by test to maintain the barrier integrity
under such conditions.”

NRC GENERIC LETTER 86-10: Same guidance as for Item 2.97 above.
~ REF.. SOURCES: Sane as for Item 2.97.

1105u

2,100, BTP CMEB 9.5-1, Item C.5.a.3, Building Design (Cont'd): "Penetration
designa should utilize only noncombuatible materials and should be qualified
by tests. The penetration qualification tests should use the time-temperature
exposure curve specified by ASTM E-119, "Fire Test of Building Construction
and Materials.” The acceptance criteria for the test should require that:

(a) The fire barrier penetration has withstood the fire endurance test
without passage of flame or ignition of cables on the unexposed
side for a period of time equivalent to the fire-resistance rating
required of the barrier.

(b) The temperature levels recorded for the unexposed side are
analyzed and demon strate that the maximum temperature does not
exceed 325°F.

(c) The fire barrier penetration remains intact and does not allow
projection of water beyond the unexposed surface during the hose
stream test. The stream shall be delivered through a 1-1/2 inch
nozzle set at a discharge angle of 30Z with a nozzle pressure of
75 psi and a ninimum discharge of 75 gpm with the tip of the
nozzle a maximum of 5 £t from the exposed face; or the astream
shall be delivered through a 1-1/2 inch nozzle set at a discharge
angle of 15 with 2 nozzle pressure of 75 psi and a minimum
discharge of 75 gpm with the tip of the nozzle a maximum of 10 ft
from the exposed face; or the stream shall be delivered through a
2-1/2 inch national standard playpipe equipped with 1-1/8 inch
tip, nozzle pressure of 30 psi, located 20 £t from the exposed
face.”

NRC GENERIC LETTER 86-10: Same.guidance as 2.97.
REP. SOURCES: ASTM E-119, ANI File No. N-219.
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2.101 BTE CHEER 9.5-1, Item C.S.a, Buflding Design (Cont'd) "(4)
Penetration agenings faor ventilation systems should be protected by fire
dampers & mating equivalent ta that required of the barrier (see
NEPA~-90A,. "Alr Conditfoning and Ventilating Systems”). Flexible air duct
couplfng fm wveatilation and £iliter systems should be noncombustible.”

NBC ENERIC LETTER 86-10: No sadiitfonal.guidance.

EEF.. SOUBCES: NFPA 80, NFPA 908, ANI Flle No. N-219.

2.102 BIP QB 9.5I, Itew C.5.a, BPudlldfng Design (Cont'd) “(5) Door
cpenfngs In fire barrfera should be protected with equivalently rated doors,
frames, and hardware that have beenw tested and approved by a nationally
recognizedi laboratory. Such doors: should be self-closing or provided with
closing mechanisms; and should be inspected semiannually to verify that
automatic hold~oper, release, andi closing mechanigms and latches are
operable. (See NFPA 80, “Fire Doors amd Windows.")

One of the following measures should’ be provided to ensure they will protect
the opening: as required in case of fire:
(a)t Fire doors should be: kept closed and electrically supervised at a
continuously manned locatioms;
(8 Eire daors should be Locked cIosed and inspected weekly to verify
= titat the doors are im the closed position;
- CcY Eire: doors should be provided with automatic hold-open and release
) mechanism: and inspected! dally to verify that doorways are free of
otistructions; or
(d)) Btre: doors: should be: keptr cTosed and inspected daily to verify
tiiiat- they are 2n the closed position.

- NHC GENERIC LETTER. 86-1(0%: Where= a door is part of a ‘fire area

- * Boundary,, and! the modificatiom does not effect the fire rating (for
- exanple,, fustallatiom of security “contacts”™), no further analysis

need Be performed. IE tle modiffcations could reduce the fire rating
(for exanple, fnstallation: a vision panel), the fire rating of the
door stiould be reassessed: to emgure that it continues to provide
sdequate: margim consfdering tie £ire loading on both sides. Since
tiits reassessaent pertains: to tlie establishaent of a valid fire area
boundary,, am exeuption 13 not- required. See Section #4 of the
'In:etpret:acim of: AppendixiR.'™

REF.. SOURCES:: NFPA. 80, NFPA- 90A,, ANI FPile No. N-219.




2,103 BTP CMEB 9.5-1, Item C.5.a.5, Building Design (Cont'd): "The fire
Q’brﬁ.gade leader should have ready access to keys for any locked fire doors.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.104 BTP CMEB 9.5-1, Item C.S5.a.5, Building Design (Cont'd): “Aréas
protected by automatic total flooding gas suppression systems should have
clectricglly agpetviaed self-closing fire doors or should satisfy option (a)
‘boveo. CQ508 : :

n NRC GENERIC LETTER 86-10: No additional guidance.

2,105 BTP CMEB 9.5-1, Item C.5.a, Building Design (Cont'd): “(6) Personnel
access routes and escape routes should be provided for each fire area.
Stairwells outside primary contalnment sexving as escape routes, access routes
for firefighting, or access routes to areas containing equipment necessary for
safe shutdown should be enclosed in masonry or concrete towers with a minimum
fire rating of 2 hours and self-closing Class B fire doors.”

NRC GENERIC LETTER 86-10 = No additional guidance.

2,106 BTP CMEB 9.5-1, Item C.5.a, Building Design (Cont'd): "(7) Pire exit
Groutes should be clearly marked.”

NRC GENERIC LETTER 86-10: No additional guidance.

. 2,107° BTP CMEB 9.5-1, Item C.5.a, Building Design (Cont'd): "(8) Each cable
spreading room should contain only one redundant safety division. Cable
spreading rooms should not be shared between reactors. Cable aspreading rooms
should be separated from each other and from other areas of the plant by
barriers having a minimum fire resistance of 3 hours.”

. NRC GENERIC LETTER 86~10: No additiounal guidance.

2-29
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2,108 BT® C¥EE 9.5-1, Item C.5.a, Building Design (Cont'd): "(9) Interior
wall. and. structural components, thermal insulation materials, radiation

ny materiizls, asd scundproofing should be noncombustible. Interior
£intshes: gshould: be noncoabustible.” .

NEZ GENERIC LETTER 86~10 ~ No additional guidance.

2,109 BTP QEBR 2.5-1, Item C.5.a, Building Design (Cont'd): “Materials that
are acxegtatile for use as faterfor finish without evidence of test and listing
By s nationally recognized laboratory are the following:
Flaster, accustic plaster, gypsum plaster board (gypsum
wallboard), either plain, wallpapered, or painted with oil- or
water-base paint;
, Ceramic tile, ceramic panels;
Glass, glass, blocks; :
Brick, stone, concrete blocks, plain or painted;
Steel. and aluminum panels, plain, painted, or enameled; .
Vinyl. tile, vinyl-aabeston tile, linoleum, or asphalt tile on
councrete £loors..

e.90 e

NRC GENERIC LETTER 86-10: No additional guidance.

« LAY PN
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2,710 BT CMER 9.5-1, Item C.S.a, Building Design (Cont'd): "(10) Metal deck
-zoof’ constTuction should be noncombustible and listed as “acceptable for fire”
$n the- UL Buflding Materials Directory, or listed as Class I in the Factory
‘Mutual System: Approval Guide.”

-

NRC GENERIC EETTER 86-10: No additional guidance.

2.111™ BT® CMEB: %.5-1, Item C.S5.a, Building Design (Cont'd): "(11) Suspended
cedldng: and! thetr supports should be of noncombustible construction.

Cancesled: spaces should be devoid of combustibles except as noted in Position
(eol 0. Vgl

NEC: GENERIC LETTIER 86-1Q: No additional guidance.

2,112. BTP'CMEB. 9.5-1, Item C.S5.a,. Building Design (Cont'd): “(12)
Transforners: installed inside fire. areas containing safety-related systems
should: be. of: the: dry=type: or insulated and cooled with noncombustible liquid.
Transformera: filled with combustible £luid that are located indoors should be
enclosed: in: a: transformer vault (see Section 450(c) of NPPA 70, “National
Electricali Code™).™

NIC GENERIC LETTER' 86-10 - No sdditional guidance.

Z-30
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0il-filled transformers, should bhave oil spill confinement features ox
drainageaway from the buildings. Such transformers should be located at least
50 £t distant from the building, or by emsuring that such building walls
within 50 ft of oil-filled transformers are without openings and have a
fire-resistance rating of at.least 3 hours.”

mz.ns BTP CMEB 9.5-1, Item C.5.a, Building Design (Cont'd): "(13) Outdoor

NRC GENERIC LETTER 86-10: No additional guidance.

2.114 BTP OEB 9.5-1, Item C.S.a, Building Design (Cont'd): “(14) Floor
drains sized to remove expected fire=fighting water f£low without flooding
safety-related equipment should be provided in those areas where fixed water
fire suppression systems are installed. Ploor drains should also be provided
in other areas where hand hose lines may be used 1f such fire-fighting water
could cause unacceptable damage to safety-related equipment in the area (see
NFPA-92, “Waterproofing and Draining of Floors™). Where gas suppression

. systems are installed, the drains should be provided with adequate seals or

the gas suppression system should be sized to compensate for the loss of the
suppression agent, through the drains. Drains in areas containing combustible
1iquids should have provisions for preventing the backflow of combustible
liquids to safety-related areas through the interconnected drain systems.

.~ Water drainage from areas that may contain radioactivity should be collected,

sampled, and analyzed before discharge to the environment.”

NRC GENERIC LETTER 86-10: No additional guidance.

2/ @ 2.115 Lightning Protection should be provided for the reactor building,

- cooling towers and stacks.

REF. SOURCES: NRC BTP APCSB 9.5-1.

NRC GENERIC LETTER 86-10: No additional guidance.

2.116 BTP QMEB 9.5-1, Item C.5, Position (Cont'd): “b. Safe Shutdown

Capabilit 3 .

llg Fire protection features should be provided for structures, systems,
asd components important to safe shutdown. These features should be
capable of limiting fire damage so that:

(a) One train of systems necessary to achieve and aaintain hot
shutdown conditions from. either ths control room or smergency
control station(s) is free from fire damage; and

(b) Systems necessary to achieve and maintain’ cold shutdown from
either the control rooma or emergency control station(s) can be
repaired within 72 hours.

2-31
11054



TS
2y
»

3as,t D5
A RVR . E A
)
H

o
]

2,

el A AL e
LTI 4 o W0y, YIRS

NRC GENERIC LETTER 86~10: “Section III.G was written after NRC's
wullti~discipliine review teams had visited all operating power
plants. Prom these audits, the NRC recognized that it is not
practical and may be impossiblie to subdivide some portions of an
operating plant intc fire arezs. In addition, the NRC recognized that
4n sone cases where fire aress are designated, it may not be possible

to provide alternate shutdown capability independent of the fire area
and, therefore, would have to be evaluated on the basis of £ire zones
withdm the fire area. The NEC slso recognized that because some
Iicensees kad not yet performed a safe shutdown analysis, these
sualyses, may ideatify new uniique configurations.

Ta cover the large varistiom of possible con.fign:ition.a, the
requirenents of Section' III.G were presented in three parts:

o Section ITI.G.l requires cune train of hot shutdown asystems to be

free of fire damage a: ndi damage to cold shutdown systeas be
limited..

g Section III.G.2 providéas certain separation, suppression and
detection requiresents: within fire area; where such requirements
are met, analysis is not necessary. .

o Section IIN.G.3 requires aliternative dedicated shutdown capability
for configurations tlat do mot satisfy the requirements of III.G.2
or where fire suppressants released as a result of fire fighting,
rupture of the systew or: imadvertent operation of the systenm may
damage redundant equipment.. If alternate shutdown is provided on
the basts of rooas: ar: zones, the provision of fire detection aund

fixed suppression is: only required in the room or zone under
t! I r (4

*Section IIL.L.S of Appendix R states that when in the alternative or
dedtcated shutdowm mode,, "equiprent and systems comprising the means
to achieve and matataini coldl siutdown conditions shall not be damaged
by £ire: or the fire damage: to such equipment and systems shall be
Ifziited sa that the: systems:s can be made operable and cold shutdown can
Be schieved withim 72 hours..” This is not to be confused with the
requirements: in Section: IITLGLI.b of Appendix R,

Section I1I.G.1.b: contains: the: requirements for normal shutdown modes
utilizing the: control: room:or: emergency coutrol station(s)
capabilities. The:fire areas;falling under the requirements: of
IIT.G.1l.b are: those: for whicih aw alternative or dedicated shutdown
capability is: not being.provided.. For these fire areas, Section
IIT.G.l.b: requires: only, the:capability to repair the systems necessary
to: achieve: and: maintain,cold: shutdown from either the control room or
ezergzency controll station(s)’ within 72 hours, not the capability to
repair andi schieve cold:shutdown: within 72 hours as required for the
slternative or: dedtcated: shutdowm modes. by Section IXI.L (noted above).

~
Wirh regard to sreas: involving: normal shutdown, however, Section I of
Appendix R states: that repairem aust. be zade using only onsite
capabtiities.. After repsirs aze made, cold shutdown can be achieved
cn & reasonable schiedule: using auy available power source..

—-—— s
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Section 1II1.G.l requires that the one train of systems needed to

.achieve and maintain hot shutdown be free of fire damage. Thus, the

systems needed are to be completely protected from the fire regardless
of time. If the intent of the question concerns how long these

systems must operate, these systems must be capable of operating until
the systens needed to achieve and maintain cold shutdown are available.

One train of systems necessary to achieve and maintain hot shutdown
conditions aust be free of fire damage. PWR licensees-have
demonstrated the capability to achieve and maintain stable hot
shutdown conditions without the use of pressurizer heaters by

utilizing the charging iunp and a water solid pressurizer for reactor
coolant pressure control.

As stated in Section III.G.l, one train of systems needed to achieve
and maintain hot shutdowen conditions must be free of fire damage.
Systems necessary to achieve andmaintain cold shutdown can be repaired
withing 72 hours. Thus, if this certain equipment necessary only in
the cooldown phase, i3 used to achieve cold: shutdown, it can be
repaired within 72 hours. If the certain equipment is maintaining hot
shutdown while repairs are being made, one train must be free of fire
damage. See alao Section #2 of the "Interpretations of Appendix R.”

It concinuea to be our position that torus (suppression pool) level

-indication is the preferred post-fire monitoring imstrumentation in

order to confirm the availability of the torus (suppression pool) as a
heat sink. We recognize that existing analyses indicate that
suppression pool level is not significantly changed during emergency
shutdown conditions. However, we believe the operator should be able
to confirm that spurious operations or other unanticipated occurrences
have not affected the torus function. An analysis of torus level
change by itself is not considered an acceptable basis.

»
Safe shutdown capabilities including alternative shutdown capabilities
are all designed for some maximum level of fire— damage (system
unavailabilities, spurious actuations). Since the extent of the fire
cannot be predicted, it seems prudent to have the post-fire shutdown
procedures guide the operator from full system availability to the
oiaimum shutdown capability.
As for repair procedure, similar conditions exists. Alrepair
procedure can be written based on the maximum level of damage that is
expected. This procedure would then provide shutdown capability
without accurately predicting likely fire damage.

The NRC does. not have requirements, nor do we propose any requirements
regarding whether post=fire operating procedures should be based upon
£ire areas, systems or be symptom-based. We suggest that the
post-fire shutdown capabilities designs dbe reviewed with the plant

operation staff and proceduras writtem with their inmput.

g “ o N
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The anly requirement for post-fire operating procedures is for those
aress where slternative shutdown is required. For other areas of the

. plsats,, stiutdown would be achieved utilizing one of the two. normal

trains of shutdowm systes.. Shutdown in degraded modes (one train
unavailable) sliouldi be covered by present operator training and
abnormall and! emergency operating procedures. If the degraded modes of
operation are not pregently covered, we would suggest that the
cperatiom staff of the: plant determine whether additional training or

procedures oeededl.

Cther tham the criiterts of Sectfon IIX.L, no specific post-fire
shutdown procediure: guidaace hos been developed. The inspection
process: will tie £lextbile im tifs regard as long as the licensee can
show coapliance with the:criterda of Section III.L."

REP.. SOURCE:: Appendix R to: 1B CFRS50.

2,117

BTP CMEB. %:5-1,,, Item C.5iby. Safe Shutdown Capability (Cont'd): “(2)

To meet the: guidelines:of Position:CS.b.L, one of the following means of
ensuring that: one: of the;redundant. trains is free of fire damage should be
provideds

]

=

1105s

(a) Separatiom off catiles sndl equiipment and associated circuits of
redundantr trainss by & flire barrier having a 3-hour rating.
Smcmm]l steell foraing: a part of or supporting such fire
_barriers: shouldi be: protectad to provide fire reaiacance equivalent
tor that: requiredi off the: barriers;

(&) Separation:of cables: sndi equipmeat and aaaociated circuits of
redundant trainms: by; a« horizontal distance: of more than 20 ft with
oo intervening; comtustitile: o £ire hazards. In addition, fire
detectors andi am aurosatic: £ire suppression system should be
wmwmmm QT

(c) Enclosure of’ cabiler and! equinment: and associated circuits of ome
redundant traim i & £ire barrier having a l-hour rating. In
sdditton,, fire: detectorss andl an: sutomatic fire suppression systenm
shonlds e installed im: the £ire area.”

NRC. GENERIC LETTER: 86=10%. “Appendix R to 10 CFR Part 50 utilizes the
tern: "free of fire'damage.”” In:promulgating Appendix R, the
Commission has provided:methods: acceptable for assuring that necessary
structures, systems:and:coaponents: are free of fire damage (see
Section: I1T.G.2s,, b: andi¢),. thatr is, the structure, system or
coapouent. under consideration: i's: capable of performing its intended
f.nnc:iomdu::in; > andi gfter- the:i postulated fire, as needed. Licensees
.from: Sectiom ITI.G.2 must. show that the alternative
ptopoMspmvﬁw Teasonables assurance that this criterion is met.
Note also that.SectionIII.G.2> applies only to equipment needed for
hot shutdown.. Therefore;. mm:iun £rom 111.G.2 for cold shutdown
equipzent is not needadi. Thes term “damage by fire™ also includes
dansge: tmcqutment‘:ﬁzmt the-aormal or inadvertent operation of fire

suppressiocn Systess.
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The NRC does not define the structural asteel supporting fire

barriers. This steel i3 ridentified by the licensee. Our position
regarding the need to protect the structural steel, which forms a part
of or supports fire barriers, is consistent with sound fire protection
engineering principles as delineated in both NFPA codes and standards,
and the Pire Protection Handbook.

It is not necessary to protect structural steel in existing:fire
barriers where thoge. barriers were approved in an Appendix A SER.

If the fallure of any structural steel member due to a fire could
zesult in aignificnnt degradation of the fire barrier, it musat be
protected.

To neet the geparation criteria of Section III.G.2 and III.G.3 of
Appendix R, high impedance faults should be considered for all
associated circuits located in the fire area of comcern. Thus,
sinultaneous high impedance faults (below the trip point for the
breaker on each individual circuit) for all associated circuits
located in the fire area should be considered in the evaluation of the
safe shutdown capability. Clearing such faults on associated circuits
which may affect safe shutdown may be accomplished by manual breaker
trips governed by written procedures. Circuit coordination studies
need not be perfornmed if it is assumed that shutdown capability will
be disabled by such high impedance faults and appropriate written
procedures for clearing them are provided.

Sections 111.G.2 and II1I.L.7 of Appendix R define the circuit failure
modes as hot shorts, open circuits, and shorts to ground. For
consideration of spurious actuations, all possible functional failure
states nust be evaluated; that is, the component could be energized or
de=energized by one or more of the above failure modes. Therpfore,
valves could fail open or closed; pumps could fail running or not
running; electrical distribution breakers could fail open or closed.
For threse—phase AC circuits, the probability of getting a hot short on
all three phases in the proper sequence:to cause spurious operation of
a notor is considered sufficiently low as to not require evaluation
except for any cases involving Hi/Lo pressure interfaces. For
ungrounded DC eircuits, if it can be shown that only two hot shorts of
the proper polarity without grounding could cause spurious operation,
no further evaluation is necessary except for any cases involving ‘
H1/Lo pressure interfaces.

We would postulate that a "hot short™ condition exists until action
has been taken to isolate the given circuit from the f£ire area, or
other actions as appropriate have been taken to negate the effects of
the spurious actuation. We do not postulate that the fire would
eventuelly clear the “"hot short.”

The term "fire area” as used in Appcndix R means an.area sufficiently

bounded to withstand the hazards associated with the area and, as
necessary, to protect important equipment within the area from a fire
outside the area. In order to meet the registration, fire area

2=-35
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bourndaries need not be completely sealed floor—to-ceiling,
wall-to~wall boundaries. However, all unsealed openings should be
identifted and considered when evaluating the effectiveness of the
overall barrier.. Where. fire-area boundaries are not wall-to-wall,
floor-to-ceiling Goundartes with all penetrations sealed to the fire
rating required of the boundaries, licensees must perform an
evaluation to assess the adequacy of fire boundaries in their plants
to deteraine if the boundaries will withstand the hazards associated
with the ares. Thils analysis must be performed by at least a fire
protecticn englineer and, £ required, a systems engineer. Although
not required, Ifceunsees may submit their evaluations for staff review
and concurrence.. However, if certain cable penetrations were
fdentified ss: opem: SEX. items at the time Appendix R became effective,
Section ITI.M of the.Tule applies (see 10 CFR 50.48(b)), and any
variation from the requirements: of Section III.M requires an
exeapticn.. In any event, these analyses must be retained by the
licensees for subsequent NRC audits. .

" Sections IIX.G.2.% and. III.G.2.c of Appendix R state that "In

addition, fire detectors: and: automatic fire suppression system shall
be installed: in the fire ares ...” Other provisions of Appendix R
slsc use the phrase “fire detectors and an automatic fire suppression
systes In the fire aces: .. (see e.g., Section I11.G.2.e).

Ix order tou comply: with: these provisions, suppression and detection
sufficient to: protect against the hazarda of,the area must be
installed.. Im this: regard, detection and suppression providing less
then full area: coverage may be sdequate’to comply with the

zegnlation. Where fulli area: suppression and detection is not
fostalled, licensees must: perforz an evaluation to assess the adequacy
of partial suppreasfon and detecrion to protect against the hazards in
the ares. The: evaluation: must be performed by a fire protection
engineer and, if required,. a. systems engineer. Although not required,
1licensees may; subzits their evalustions to the staff for review and
concurrence.. In any event,, the evaluations amust be retained for
subsequent NEC sudits. Where s ltcsnsee is providing no suppression
or detection,. an:. exsaption zust be requested.

The. staff 1s always svailable: to cousult with ugility representatives
and provide guidance as. to:the: acceptability of a particular fire
protection configuration: imiindividual plant areas. See also Section
#5 of the: "Interpretations: of Appendix R.”

With the ersctionm: of & partial. qualified one-hour rated barrier for
portions: of: the: circuits with: Teca than 20 ft. separation, if 20 feet
of horizontal. separation. existed: between the redundant unprotected
portions of the: circuits: without intervening combustibles or fire
hazards,. and: if’ thie £fire srea. was protected by automatic fire
Sﬁcgec:inm ands supprassion,. compliance with Section 111.G.2.b would be

These types: of configuratiow hiave to be evaluated on a case-by-case
basis by the NBC..
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If more than negligible quantities of combustible materials (auch as
isolated cable runs) exist between redundant shutdown divisione, an
exemption request should be filed. (["Negligible quantity” is an
admittedly judgmental criterion, and this judgment should be made by a
qualified fire protection engineer and documented for later NRC
audit.] Justifications for such exemptions have been based on the
following factors:

1. A relatively large horizontal spacial separation between
redundant divisions; all cables qualified to IEEE~383;

2. The presence of an automatic fire suppression system over the
4ntervening coabustible (such as a cable tray fire suppression
system) ;

3.. The presence of fire stops to inhibit fire propagation in
intervening cable trays;

4, The likely fire propagation direction of burning intervening
combustibles in relation to the location of the vuloerable
shutdown division;

> 5. The availability of compensating active and passive fire
protection.

Any future changes in the cable configuration due to modifications
could be handled under 50.59. See the provisions of the license
condition.

There is no specific definition of “no intervening combustible.” .The
regulation is focused on the absence of in-situ exposed combusgibles.
Nonconbustible materials would not be cousidered as intervening
combustibles.

In BTP CMEB 9.5-1, noncombustible material is defined as: -
“Noncombustible Material”

a. A material which in the form in which it is used and under the
conditions anticipated, will mot ignite, bura, support combustionm,
or release flammable vapors when subjected to fire or heat.

b. Material having a structural base of noncombustible material, as
defined in a., above, with a surfacing not over 1/8-inch thick
that has a flaoe lpread rating not higher than 50 when measured
using iitu E-84 Test “Surface Butning Characteristics of Building
Materials.

In Generic Letter 83-33, it ia instated

“Staff Position: Section III.G.2.b required the “separation ... with
no intervening combustibles ...” To meet this requirement, plastic
jackets and insulation of grouped electrical cables, including those
which are coated, should be considered as in:etvening combustibles.

For fire protection, "n0 intervening eombuacibles geans that’ thnre is
1o significant quantities of in—-situ materials which will ignite and
burn located between redundant shutdown systems. The anount of such
combustibles that has significance is a judgmental decision. As with

2=37




other fssues, £f the licensees fize protection engineer 18 concerned
that the quantity of combustibles between shutdown divisions may not
Be considered insignificant by an independent reviewer, an exemption
could be requested, or the staff consulted. ..

Traastent xaterials are not considered as an intervening combustible;
haowever;, they aust be considered as part of the overall fire hazard
within an: ares. N

Caxbles vt ave in cable trays which are either open or fully enclosed

stiould slso be cousidered as intervening combustibles. Cables coated

with & fire retardant material are also considered as intervening
sl

However;, cables coated with a f£ire retardant material, or cables in
cable trays having sclid sheet metal bottom, sides and top, i1f
protected: by automatic fire detection and suppression systems and 1if
the: design: 15 supported by a fire hazards analysis, have been found

- gcceptable under the exemption process.

Onlys oill i1 closed contaimers which are in accordance with NFPA 30 or
electrical: cables 2n aetal conduits are not considered as intervening
contmstitiles. In-situ oil in open suzps is considered to be an
$ntecvening combustible; in-situ oil in closed sumps equivaleat to
NEPA\ Standard~30C containers is not considered to be an intervening
combustible..

Pareiall aprinkler coverage must be properly justified and documented.
See: Itew #5 of the "Interpretations of Appendix R.”

* e~ suppreasion less than full area coverage nay be adequate to
comply; witi: tite regulation. Where £ull area suppression and detection
¥s: not installed, licensees must perform an evaluation to assess the
adequacy: andi necessity of partial suppression aund detection in an
srea.. ThHe evaluation must be performed by a fire protection engineer
andl,, 4 raquired, a systeas engineer. Although not required,
Iiceasees: nay submit their evaluations to the staff for review and
concurresce. In any event, the evaluations must be retained for
subsequent. NRC: audits ... Compliance with Sectiocn II1.G.2 cannot be
based! ony rooms: O Zones.

See alsa:Sections #5 and #6 of the "Interpretations of Appendix R."

REP..SOURCES: 10CPRSO, Appemiix B to 10CFRS0, Generic Letter 83-33,
ASTM E-84, KPPA 30..

2.118 3TP OMEDR F.51,, Itex C.5.b, Safe Shutdown Capabilites (Cont'd): "(3)
If the: guidelines; off Positions C5.b.1 and CS.b.2 camnot be met, then
altarnative or:dedicated shutdown capability and its associated circuivs,
independentz of’ caliles;,, syatens or components in: the ares,. room, or gone under
constderattom stiouldl be: provided.” -
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NRC GENERIC LETTER 86-10: “Section III.G.3 of Appendix R provides for
“"alternative or dedicated shutdown capability and its associated
circuits, independent of cables, systems or components in the area,
room, or zone under consideration. While independence is clearly
achieved where alternative shutdown equipment is outside the fire area
under consideration, this i{s not intended to imply that alternative
shutdown equipment in the same fire area but independent of the room
or che zone cannot result in compliance with the regulation.- The

“"room” concept must be justified by a detailed fire hazards analysis
that demonstrates a single fire will not disable both normal shutdown
equipment and the alternative shutdown capability.

_The control room fire area contains the controls and instrumental

redundant shutdown systems in close proximity (i.e., usually

separation is a few inches). Be cause it is possible to provide
shutdown capability that is physically and electrically independent of

the fire area, it is our opinion that alternative or dedicated
shutdown capability and its associated circuits for the coantrol room

:e independent of the cables system and components in the coatrol room
ire area.

The damage to the system in the control room for a fire that causes
evacuation of the control room cannot be predicted. A bounding
analysis should be made to assure that safe conditioms can be
maintained .from.outside the control room.. This analysis is dependent
on the specific design. The usual assumptions are:

1. The reactor is tripped in the control room.

2. Offsite power is lost as well as automatic starting of the
onsite ac generators and the automatic function of valves und
pumps whose control circuits could be affected by a control
room fire.

The analysis should demonstrate that capability exists to manually
achieve safe shutdown conditions from outside the control room by
restoring ac power to designated pumps, assuring that valve lineups
are correct, and assuming that any malfunctions of valves that permit
the loss of reactor coolant can be corrected before unrestorable
counditions occur.

Note that the only manual action in the control room prior to
evacuation usually given credit for is the reactor trip. For any

- additional control room actions deemed necessary prior to evacuation,

a demonstration of the capability of performing such actions would
have to be provided. Additionally, assurance would have to be

provided that such actions could not be negated by subsequent spurious
actuation signals resulting from the postulated fire.

After the fire, the operators could return to the eont:ol room when
the following conditions have been met:

1. The fire has been extinguished and so verified by appropriate
fire protection persounel.
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2. The control room has been deemed habitable by appropriate fire
protection personnel and the shift supervisor.

3. Damage has been asasessed and, if necessary, corrective action
Eas been takem tao assure necessary safety, coatrol and
Information systems are functional (some operators may assist
with these tagks)! andl the shift supervisor has authorized
zeturn of plant control to the control rooa.

4. Turnover p:ucnﬁ:mw&m:b assure an orderly transfer of
contrel frox the alternate shut:down panel to the control room
Bea been completed. .

After returning, to: the cootrol room, the operators can take any
actions: conpatible: with: the condition of the control zoom. Controls
in any; area (cabinet) where the £ire occurred would not be available.
Smoke andi fire suppressant damage in other areas (cabinets) must also
be assessed and corrective action taken before controls in such
caliinets sre desmed functional. Controls in undamaged area (cabinets)
could: be operated: as' raquired'. Minor modifications inside the control
room may be: perforamed. to- reach cold shutdown.

Seatriom ITILG recognizes tlist: the need for alternate or dedicated
stucdowm canabiliity sy have to be considered on the basis of a fire
arem, & room or & fire zome.. The alternative or dedicated capability
should be independent of the: fire: area where it is possible to do so
(see Supplementary Inforaatiom for the final rule Section III1.G).
Wienx £ire areas: aze: noC designated or where it is not possible to have
the altermative or dedicated: cagability independent of the fire area,
carefull ennsideration nust be giiven to the selection and location of
the altermative or dedicated: shutdown capability to assure that the
perfornance requiresent set fortit in Section IIX.G.1 is met. Where
alternate or dedicated shutdowm is provided for a room or zone, the
capabtlicy: nust be physicallys sudi electrically independent of that
room or: zone.. The: vulnerability of the equipment and personnel
taquired at= the Iocation of the alternative or dedicated shutdown
capahility to the environments produced at that location as a result

- gf the: fire or firs suppressants sust be evaluated. These

environzents: zay- be- due: to tie ot layer, saoke, drifting
suppressants, coznon ventilatiom systems, .common drain systems or
flooding. In:additiom,, other: interactions between the locations may
be possilble in unique configurations.

If alternate shutdown: 1s;providied! on the basis of rooms or zones, the
provision of fire detection.and! fixed suppression is only required in
the- roon. or zone under considecration. i

Tle reacte stutdown: systems:racounended under Chapter 7 of the SRP are
neededs to- aeet GDCI1S. These- remote shutdown systems need to be
redindant and: physicallyricdependent. of the control room in order to
meet GDC: 19, For GDC 19 . damage to the: control roow is not
considered.. Alternats: shutdbwn systeas for Appendix R nsed not be
redundant but sust: be- both.physically and electrically indepcnden: of
the: control roOX..

——




capability should be powered from an onsite power system independent
(both electrically and physically) from the area under comsideration.
Purther, if the normal emergency omnsite power supplies (diesel
generators) are not available because of fire damage, then a separate
and independent onsite power system shall be provided. As an example,
" gsome plants are utilizing a dedicated onsite diesel generator or gas
turbine to power instrumentation and control panels which are a part
of the alternative shutdown capability.

m These statements are meant to indicate that the alternative shutdown

Existing remote shutdown capabilities previously reviewed and approved

under Appendix A to BTP APCSB 9.5~1 do not categorically comply with

- Section III1.G.3 of Appendix R. Licensees were requested to re—analyze
their plants to determine compliance with Section III.G. If the
licensee chooses to use the option of III.G.3 for provision of safe
shutdown capability for certain areas, the criteria of Section III.L

N are applicable to that capability for that area.

The definitional process mentioned considers an alternative shutdown
capability provided under the Appendix A review as a redundant

. shutdown capability under the Appendix R review. This definitiomal
process is incorrect. For the purpose of analysis to Section II1I.G.2
criteria, the safe shutdown capability is defined as one of the two
normal safe shutdown traing. If the criteria of Section I1I.G.2 are
not met, an alternative shutdown capability is required. The
alternative shutdown capability may utilize existing remote shutdown

. capabilities and must meet the ecriteria of Sections I1I.G.3 and III.L
; @ of Appendix R. , : ,

Although 10 CFR 50.48(b) does not specifically include Section III.L
with Sections IIX.G, J and O of Appendix R as a requirement applicable
to all power reactors licensed prior to January 1, 1979, the Appendix,
read as a whole, and the Court of Appeals decision on the Appendix,
Connecticut Light and Power, et al. v. NRC, 673 F2d. 525 (D.C. Dir.,
1982), demonstrate that Section III.L applies to the alternative safe
shutdown option under Section III.G if and where that opotion is
chosen by the licensee. This does not preclude licensees from

i proposing and justifying other methods, e.g., see Section #1, Process
.. Monitoring Instrumentation, of the "Interpretations of Appendix R.”

REF. SOURCES: 10CFRS0.48, Appendix R to 10CFRSO, Chaprer 7 of the
Standard Review Plan, General Design Criteria 19,
Appendix A to BTP APCSB 9.5-1.

2.119 BTP CMEB 9.5-1, Item C.5, Position (Cont'd): .“e. Alternative or

Dedicated Shutdown Capabili \
(lelternative or dedicated shutdown capability provided for a specific fire
area should be able to achieve and maintain suberitical reactivity conditions

in the reactor, main tain reactor coolant inventory, achieve and maintain hot

standby*® conditions for a PWR (hot shutdown*® for a BWR) and achieve cold

shutdown*® conditions withic 72 hours and maintain cold shutdown conditions
” thereafter. During the post-fire shutdown, the reactor coolant system process
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variables shall be maintained within those predicted for a loss of normal ac
power, and the £ission. product boundary integrity shall not be affected; ie,
there shall be no fuel clad damage, rupture, or any primary coolant boundary,
or rupture of the containment boundary..

% As defined in the Standardi Teclniical Specifications.”

NAC GENERIC LETTER 86~I02 "Per the criteria of Section III.L of
Appenditx R a Ioss of afffsiite power shall be assumed for a fire in any
£ire sTes concurrent with tlie following assumptions:

s. The safe shutdownm capability should not be adversely affected by
any one: spurious: actuation or ‘signal resulting from a fire in any
plaat. ares;: and: o

b. The safe shutdowm capabflifty should not be adve‘rsely affected by a

. fire in any plant srea. which results in the loss of all automatic

* function (signals,. Iogic) from the circuits located in the area in
conjunction with' one: worst: case spurious actuation.or: signal
:eaul:ing, fm the: fire;: and

c. The safe stutdowm capatiliftry shiould not be adversely affected by a
. Hire im any plaotr avem widicth results in spurious actuation of the
redundant valves: £m anw cne kigh-low pteasure interface line.

If the system.is being uaadt to pravide its design function, it
1y is consideredi redundant. If the system is being used in

liew of the preferredi system: because the redundant components of the
ptefer:ed: syatex do not- aset- tie separation criteria of Section-
ITI.G.Z, the systex {5 considered an alternative shutdown capability.
Thus, for the example: above,. £* appears that the condensate system is

providing alternative shutdoun capability in lieu of separating
redundant components: of tiie: RHEE System. . Fire detection and a fixed

. fire guppressionr system woulds te mquired in the area where separation

af redundant components off the RHE System is not provided. However,
in the event of a. turbine tnilding £fire, the RHR System would be used
for safe shutdown sndi s oot considered an alternative capability.
However,. one traim of the: REX. System must be separated froa the
turbine building.™

REF., SOURCE:: Appendix: R’ to:10; CER 50.

2.120

BTP: CMEB: 3.5~1,. Item:C.5.c;, Alternative or Dedicated Shutdowm

Capability: (Cont'd)s: “(2)The:performance goals for the shutdown

functions. should bes:

(a) The reactivity controll functdom should be capable of achieving and
maintaining cold: shutdown.cesctivity conditions.

(b} The reactor csolant:mskeup: function should. be capable of
naintaining: the: reactor-coolant level above the top of the core
for BWEs and! be withintithe: Tevel indication in the pressurizer for
REs.



(c) The reactor heat removal function should be capable of achieving
and maintaining decay heat removal. ‘

(d) The process monitoring function should be capable of providing
direct readings of the process variables necessary to perform and
control the above functions.

(e) The supporting functions should be capable of providing ‘the
process cooling, -lubrication, etc, necessary to permit the
operation of the equipment used for safe shutdown functions.”

NRC GENERIC LETTER 86-10: “Diagnostic instrumentation is
instrumentation, beyond that previously identified in Attachment 1 to
ISE Information Notice 84-09, needed to assure proper actuation and
functioning of a safe shutdown equipment and support equipment (e.g.,
flow rate, pump discharge pressure). The diagnostic instrumentation
needed depends on the design of the alternative shutdown capability.
Diagnostic instrumentation, if needed, will be evaluated during the
staff's review of the licensee's proposal for the alternative shutdown
capability. -

Section III.L.2.d of Appendix R to 10 CFR Part 50 states that “the
process monitoring function shall be capable of providing direct
readings of the process variables necessary to perform and control”
the reactivity control function. Ian I&E Information Notice 84-09, the
staff provides a listing of instrumentation acceptable to and
preferred by the staff to demonstrate compliance with this provision.
While this guidance provides an acceptable method for compliance with
the regulation, it does not exclude other alternative methods of
compliance. Accordingly, a licensee may propose to the staff
alternative instrumentation to comply with the‘'regulation (e.g., boron
concentration indication). While such a submittal is not an exemption
request, it must be justified based on a technical evaluation.”

REF. SOURCE: Appendix R to 10CFRSO.

2.121 BTP QMEB 9.5-1, Item C.S.c, Alternative or Dedicated Shutdown
(Cont'd): “(3) The shutdown capability for specific fire areas may be unique
for each such area, or it may be one unique combination of systems for all
such areas. In either case, the alternative shutdown capability shall be
independent of the specific fire area(s) and shall accommodate post-fire
conditions where offsite power is.available and where offsite power is not
available for 72 hours. Procedures shall be in effect to implement this
capability.”

NRC GENERIC LETIER 86-10: o additional guidance.
REP, SOURCE: Appendix R to 10CFRSO.
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2,122 BTE CMEB 3.5-1, Item C.5.c, Alternative or Dedicated Shutdown
. (Contr*d)s "(4) IE the capability to achieve and maintain cold shutdown will
, nat: be available because of £ire damage, the equipment and systems .comprising
the neans tc achieve and maintain the hot standby or hot shutdown condition
shall be capablle of maintatning: such comditions until cold shutdown can be
. achfeved. If such equipment and systeas will not be capable of being powered
z by botlp onsite and offsite electric power systems because of fire damage, an
todependent ousite power system shall Be provided. The number of operating
b siitift persannell, excluatve cf. fire Uirigade members, required to operate such
1 equipaent aod systens shall Be cosite ar all times. .

NRC GENEZIC LETTER 86-10: No sdifrional guidancs.

N 2.123: BTP QMEB 9.5-1, Item C.J3.c, Alternative or Dedicated Shutdown

: (Cont'd)s ~(5) Equipaent and systeas: comprising the means to achieve and
szintain cold shutdown conditions: sliould not be damaged by fire; or the fire
damage to such equipment and systems: should be limited so that the systems can
be made operable and cold shutdowm aclifeved within 72 hours. Materials for
such: repairs: shall be readily available cusite and procedures shall be in

: effect to. implement such: repairs., IE£ such equipment and systems used prior to
3 72 hours after fire will motr be capable of being powered by both onsite and

wadix fyp®

", < gfifsite electric power systems because: of £fire damage, an independent omsite
< “ power systew should be provided. Buiguent and systems used after 72 hours
Y " mgy Be powered by offsite power onlys.-

i . NRC GENERIC LETTER: 86~103: N adidftional guidance.

RER. SOUECE: Appenddx R o) IOCERSC.

ey

[
2™ n N

~~Z.I1Zh:, BTP CMEB: %.3-1, Item C.5ic;, Altecmative or Dedicated Shutdown

; " (Cont'd): <(6) Shutdown systems: installied to ensure post-fire shutdown

* capability need not be designedi tovoeet: sefsuic Category I criteria,

I single failure criteris, ar otlisr.desigm Bwsis accident criteria, except where
3 required for otiler rsasonss,, e.gy,, because: of interface with or impact on

: exiisting safety systeas, or beczuser off adverse valve actions due to fire
damsage.”™ :

L 2

NRC: GENERIC: LETTER 86-10:. No-addftional guidance.

2.125° BTP CMEB: 9.5-1,, Item:C.5.c;. Altecnative or Dedicated Shutdown
(Cout'd)s “(7) The safe- shutdown:equipzent: and systsns for each fire area
should be known to be:isolated: from-associatad circuits in the fire area so
that hot: shorts,. apen. circuits,. or: shorts. to ground in the associated circuits
wtll not: prevent operatiom ofi: tis.safe> shutdown equipment. The separation and
o Bazriers: between trays: audi conduits<contafning associated circuits of one safe
i shutdown: division and: trays: andiconduite containing associated circuits or
e safe shutdown: cables from the: redundants division, or the isolation of these

P assoctiated circuits from titer safe:shutdiown: equipaent, should be such that a
- postulated. fire involving associatedicircuits will not prevent safe shutdown.”

5 NRC GENERIC IETTER 86-103: Nooadiditional guidance.




2.126 BTP QMEB 9.5-1, Item C.5, Position (Cont'd): “d. Control of
Combustibles (1) Safety-related systems should be isolated or separated from

combustible materials. When this i1s not possible because of the nature of the
safety system of the combustible material, special protection should be
provided to prevent a fire from defeating the safety system function. Such:
protection may involve a combination of automatic fire suppression, and
construction capable of withstanding and containing a fire that consumes all
combustibles present. Examples of such comnbustible materials that say not be

separable from the remainder of its system are:
(a) Emergency dieael 3enerator fuel oil day tanka
(b) Turbine-generator oil and hydraulic control fluid systems.
(c) Reactor coolant pump lube oil system.”

NRC GENERIC LETTER 86-10: No additional guidance.

2.127 BTP CMEB 9.5-1, Item C.5.d, Control of Combustibles (Cont'd): “(2)
Bulk gas storage (either compressed or cryogenic), should not be permitted
inside structure housing safety-related equipment. Storage of flammable gas
such as hydrogen should be located outdoors or in separate detached buildings
so that ‘a fire or explosion will not adversely affect any safety-related
systems or equipment. (Refer to NFPA 50A, "Gaseous Hydrogen Systems.”)"

NRC. GENERIC LETTER 86-10: No additional guidance.
' REF. SOURCE: NFPA 50A.

2,128  BTP CMEB 9.5-1, Item C.5.d.2, Control of Combustibles (Cont'd): "Care

should be taken to locate high pressure gas storage containers with the lonyg
axis parallel to building walls. This will minimize the possibility of wall
penetration in the event of a container failure. Use of compressed gases
(especially flammable and fuel gases) inside buildings should be controlled.
(Refer to NFPA 6, "Industrial Fire Loss Prevention.”)”

NRC GENERIC LETTER 86-10: No additional guidance.
REF. SOURCE: PPM 1.3.10 and 1.3.35.
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The use of plastic materials should be minimized. In particular, halogenated

plastics such as polyvinyl chloride (PVC) and neoprene should be used only

when substitute noncombustible materiasls are not available. All plastic l
materials, including flame and fire retardant materials, will burn with an '
intensity and BIT production iz a range similar to that of ordinary

hydrocarbons. When burning, they produce heavy smoke that obscures visibilicy l

2.129 BTP CXER 9.5-1, Item C.5.d, tontrol of Combustibles (Cont'd): "(3) .

and can plug: air filters, especially charcoal and HEPA. The halogepated
plastics also release free chlorine and hydrogen chloride when burning which
are toxic to humexs and corrosive to equipaent.”

¥BC GENEREIC LETTER 86-10: No additional guidance.

2.130 BTP'QMEB 9.5-1, Item C.5.d, Control of Combustibles (Cont'd): *(4) )
Storage of flammable liquids should, as a ainimum, comply with the )
Tequirenents of NFPA 30, "Plazmable and Combustible Liquids Code.”

NRC GENERIC LETTER 86-10: No additional guidance. :

REF. SOUHCE: PPM 1.3.10 and 1.3.35. "

2.131 BIP CHEB 9.5-1, Item C.5.2, Control of Combustibles (Cont'd): "(5)
Hydrogen Iines fin aafety-related areas should de either designed to seismic
Claas I requirements, or sleeved such that the water pipe is directly vented
to the cutside, or should be equipped with excess flow valves so that in case
of a Iinﬁem break,, the hydrogen concentration in the affected areas will not ‘

HRC GENERIC LETTER 86-10: “All PWR's have a hydrogen line going to -
the Volume Control Tank (Make-up Tank) tha: needs to be protected.” N

2.132 BIP CEE 9.5I, Item C.5, Position (Cont'd): "e. Electrical Cable !
Construction, Calile Trays, and Cable Penetrations Li
1) Only; metal. should be used for cable trays. Only metallic tubing

should be used for conduit. Thin-wall aetallic tubing should not be used.

Flexible mecalltfc tubing should only be used in short lengtns to connect

cospounents: to equipasent. Other raceways should be made of noncombustible

material.™

NRC. GENERIC LETIER 86-10: No additional guidance. -‘

2.133 BTP (4ER 9.5-1, Item C.S5.e, Electrical Cable Contstruction, Cable
Trays and' Cable Penetrations (Cont'd): “(2) Redundant safety-related cable
systens. ocutside the cable spreading room should be separated from each other
and from potential fire exposure hazards in nonsafety-related areas by fire ,

td




barriers with a minimum fire rating of 3 hours. These cable trays should be
provided with continuous line-type heat detectors and should be accessible for
manual fire fighting. Cables should be designed to allow wetting down witn
fire suppression water without electrical faulting. Manual hose stations and
portable hand extinguishers should be provided.”

NRC GENERIC LETIER 86-10: No additional guidance.

2.134 AP CMEB 905’1, Iten 0050302, Electrical Cable comtmtion’ Cable
Trays and Cable Penetration (Cont'd): " Safety-related cable trays of a
single division that are separated from redundant divisions by a fire barrier
with a ainimun rating of 3 hours and are normally accessible for manual
firefighting should be protected from the effects of a potential expogsure fire

. by providing automatic.water suppression in the area where such a fire could

occur. Automatic area protection, where provided, should consider cable tray
arrangements and possible transient combustibles to ensure adequate water
coverage for areas that could present an exposure hazard to the cable system.”

NRC GENERIC LETTER 86-10: "In general cable tray supports should be
protected, regardless of whether there is a sprinkler system.
However, they need not be protected if (1) the qualification tests
were performed on wrapped cable trays with unprotected supports, and
the supports are shown to be adequate, or (2) an analysis is
performed, which takes into account the fire loading and automatic
suppression available in the area, and which demonstrates that the
unprotected support(s) will not fail and cause a loss of the cable
tray f£ire barrier required for the postulated fire. An exemption is
not required; however, the qualirfication tests and applicability or
the structural evaluation should be documented and available for
audic.”

-

2.135 BTP CMEB 9.5-1, Item C.5.e.2, Electrical Cable Construction, Cable
Trays and Cable Penetrations (Cont d): " Manual hose standpipe system may be
relied upon to provide the primary fire suppression (in lieu of automatic
wvater suppression systems) for safety-related cable trays of a single division
that are separated from redundant safety divisions by a fire barrier with a
ainimum rating of 3 hours and are normally accessible for manual fire fighting
i1f all of the following conditions are aet:

(a) The number of equivalént* standard 24-inch wide cable trays (both
gafety-related and nonsafe:y-related) in a given fire area is gix
or less;

(b) The cabling does not provide instrumentation, control or power to
systemg required to achieve and maintain hot shutdown; and

* Irays exceeding 24 in. should he counted asg two trays; trays exceeding

48 in. should be counted as three trays, regardless of tray £ill.
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(c)) Sxoke detectors. are pravided in the area of these cable routings,
sodi continuous line-type heat detectors are provided in the cable
trays. .

NRC GENERIC LETTER 86-10: ¥o additional guidance.

2.136 BTP CHEB 9.5-%, Item C.S.e.Z, Blectrical Cable Construction, Cable
Trays and! Calile Benetratfcns (Cont"d): “ Safety-related cable trays that are
nat accessitife for zanual £fire ffghting should be protected by a zoned
autosatic water aystem with open—fiead deluge or open directional spray nozzles
srranged: so tliztr adequate water coverage i1s provided for each cable tray.

Such cable- trays: should also be protected from the effects of a potential
exposure: firm: by p:oviding automatic: watar suppression in the area where such
& fire couldi occur.™

NHEC: GENERIC LETTER 86-10: No additional guidance.

2,137 BT (MEB 9.5~1,. Item C,.5.e.2, Electrical Cable Construction, Cable
Trays and/ Cable: Penetrations (Cont'd)s “In other areas where it may not be
posstble: because of other averriding deafgn features necessary for-reasons of
-ouclesr safetty to separate redundant: safety-related cable systems by 3-hour
.zated £ive Barriers, cable trays siould be protected by an automatic water
tyamvithmpw&ew deluge or apenw directional apray nozzles arranged so
that adequate: watar coverage is provided for each cable tray. Such cable
trays shouldl al'sa: be protected from: the effects of a potential exposure fire
by providing; automatic water supprassion in the area where such a fire could
gecur. The: capatiility to achieve and maintain safe shutdown considering the
effects of a fre invelving fixed. and potential transient combustibles should
be evaluated! with and without actuatiom of the automatic suppression system
am{ should: be: juatified ox & suitably defined basis.” ‘

hpot

NRC GENERIC LETTER 86-10': No addirional guidance.

2.138 TP QES .51, Item C.5.e.2, Blectrical Cable Conatruction, Cable
Trays acdi Cable: Penetrations (Cont'd)s "(3) Electric cable construction
should,, as: aainimum, pass.the flane: test in the current IEEE Std 383. (This
does not: imply: that: cables passing:this.teat will not require fire
protection.)’”

NRC GENERIC LETTE®. 86-10: No addltionﬁl guidance.
REF" SOURCEs: IEEE Standazd: 383,




2.139  BTP APCSB 9.5-1, NRC Regulatory Guide 1.75: "Electrical cables should
m be in accordance with Regulatory Guide 1.75."

NRC GENERIC LETTER 86-10: No additional guidance.
REF. SOURCE: BTP APCSB 9.5-1, NRC Regulatory Guide 1.75

2.140 BTP CMEB 9.5-1, Item C.5.e.2, BElectrical Cable Construction, Cable
Trays and Cable Penetrations (Cont'd): "(4) Cable raceways should be used
only for cables.” .

NRC GENERIC LETTER 86-10: No additional guidance.

2,141 BTP CMEB 9.5-1, Item C.5.e.2, Electrical Cable Construction, Cable
Trays and Cable Penetrations (Cont'd): “(5) Miscellaneous storage and piping
for flammable or combustible liquids or gases should not create a potential
exposure hazard to safety-related systems.”

NRC GENERIC LETTER 86~10: ' No additional guidance.

2,142 BTP QMEB 9.5~1, Item C.5, Position (Cont'd): “f. Ventilation (1) The
<"  products of combustion and the means by which they will be removed from each
~- fire area should be established during the initial stages of plant design.
= Consideration should be given to the installation of automatic suppression

systems as a means of limiting smoke and end heat generation. Smoke and

Q corrosive gases should generally be discharged directly outside to an area
that will not affect safety-related plant areas. The normal plant ventilation
‘ systea may be"used for this purpose {f capable and available. To facilitate
' * manual fire fighting, separate smoke and heat vents should be provided in
specific areas such as cable spreading rooms, diesel fuel oil gtorage areas,
. switchgear rooms, and other areas where the potential exists for heavy smoke
i conditions (see NFPA 204 for additional guidance on smoke control).”

NRC GENERIC LETTER 86-10: No additional guidamce.
K REF SOURCE: NFPA 204.

2.143 BTP CMEB 9.5-1, Item C.5.f, Ventilation (Cont'd)y: "(2) Release of
smoke and gases containing radiocactive saterials to the environment should be
monitored in accordance with emergency plans as described in the guidelines of
Regulatory Guide 1.101, “Emergency Planning for Nuclear Power Plants.” Any
ventilation system designed to exhaust potentially radicactive smoke or gases
should be evaluated to ensure that inadvertent operation or single failures
will not violate the radiologically controlled areas of the plant design.

2=49
1106u




-1

This requiresent facludes containment functions for protecting the public and
maintaining habitability for cperations personnel.”

NEC GEWERIC LETTER 86-10: No additional guidance.

®EF,. SOURCEs Regulatory Guide 1.101.

2.144 PIP QMER 9.5-1, Item C.5.£, Ventilation (Cont'd): “(3) Special
protection for ventilation power and control cables may be required. The
power supply and controls for mechandcal ventilation systems should be run
cutaide the fire area served by the system where practical.”

. NBRC GENERIC. LETTER 86-10: No additional guidance.

2.145 BTPE QMEB %9.5-1, Item C.5.f, Ventilation (Cont'd): "(4) Engineered
safety feature £ilters should be pratected in accordance with the guidelines
of Regulatory Guide: I.52. Any filter that includes combustible materials and
i3 a potential exposure fire hazard that may affect safety-related components
should be protected: as determined: by the fire hazards analysis.”

NEC GENERIC LETTER 86-10: No sdditicnal guidance.
- REF.. SOURCE: Regulatory Guide I.52.

-2.146 BT CMER: 9.5-1, Item C.5.f, Ventilation (Cont'd): ™ (S) The fresh air
supply intakes: to areas containing safety-related equipment or systems should
-be Iocated: reaote from the exhaust: afr cutlets and s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>