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Contilled Storage Area

Rooms where Class A combustible material (wood, paper, cardboard,
cloth, etc.) can be utilized without compensatory measures. All
other classes of combustible materials (eils, paints, solvents,
plastic, rubber, etc.) require compensatory measures when left
unattended. In no case shall any class of combustible materials
be stored under cable trays which ave protected by a fire barrier
such as Thermo-Lag (Ref. 5.7).

Critical Temperature

The critical temperature for steel is normally considered to be
1100°F. At this temperature, the steel loses sufficient strength
to reduce the yieid stress to the value commonly used for the
working stress design. Consequentiy, the load carrying capacity
is reduced to a Yroximately the design load cqpacttg. The
temperature of Y 00°*F is, therefore, considered to be the
agproxim&te failure temperature of steel. This is consistent with
the AISC guidelines which are utilized in the desigr for the -able
trays and supports (Ref. 5.8 through 5.10).

Fire Protection Installation Release

The Fire Protection Installation Release (FPIR) is the site
document for authorizing the installation of Thermo-Lag material
on electrical raceways. The use of this form is controlled by
Construction/Quality procedure CQP-CV-107 (Ref. 5.11).

Fire Area

A fire area is that portion of a building or plant that is
separated from other fire areas by fire barriers (walls, floors or
roofs) with openings and penetrations protected by seals or
closures having a fire resistance rating at least equal to the
rating assigned to the barrier. The fire areas may extend through
more than one elevation.

Fire Severity/Fire Duration

The approximate time, expressed in minutes, that combustible
material will burn. The duration is based on the heat release
that will produce an expcsure equivalent tc the Standard Time-
Temper.: re Curve ("E" Curve) or, in some instances, the "C" curve
where justification is provided (Ref. 5.12).

Fire Zone

A subdivision of a Fire Area thail may or may not have rated
boundaries.

Fire Zone R Cable

Fire resistent cable which has been qualified to remain function.l
by a one-hour fire endurance test in accordance with the Standard
Time Temperature Curve ("E" Curve), (Ref. 5.12). The cable is
constructed of a continuously welded corrugated 12 mil thick
stainless steel sheath with %L h temperature nickel-clad copper
conductors, glass braid cable ?acket and a 600 V composite
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insulation consisting of silicone rubber, mica &and ceramic tape.
This cable will be used in power and control circuits for fire
safe shutdown applications. This cable is predom‘nately installed
in cable trays with a minor amount supported in / .e air.

In-situ Combustibles

Combustible materials which are germanently installed {i.e.,
exposed cabling, fire hose, cloth, etc.).

Maximum Permiscible Fire lLoad (MPFL)

The maximum permissible fire loading (MPFL) is the maximum fire
loading (Btu/sq. ft.) which can be expected to be contained within
a fire area bg the fire area boundaries without compromising safe
shutdown capability. It represents the maximum loadin, which can
be substantiated by an engineering evaluation to justily vhat safe
shutdown capability will not be compromised during a fire event.
Iv is calchated by analyzing both the fire area boundary and the
fire protection features provided for protection of redundant safe
shutdown eguipment. Each area of concern identified in the
analzsis is reviewed and the most restrictive of all the features
is then used to assign the MPFL. For example: 1f a fire area has
boundaries which are capable of containing a 3 hour fire, but also
has redundant safe shutdown equipment pro*-cted bg 1 hour
barriers, the MPFL for that area would be 80,000 Btu/sq. ft., or 1
hour,

No Storage Area

Rooms t'.at require compensatory measures whenever transient

combu- cibles are brought into them. These rooms are designated as
"No Storage Areas" based on deviations in the Fire Protection
Report, Partial Sprinkler Coverage Evaluation, Cable Tray Hanger
Analysis, Commitments, and areas where a high fire load already
exists (Ref. 5.7).

Storage

Any transient combustible left unattended.

Thermo-Lag

A Thermal Science, Inc. (TS1) protective barrier envelope which,
as used at Comanche Peak Steam Electric Station (CPSES), consists
of Thermo-Lag Stress Skin Type 330-69 and Thermo-Lag 330-1
Subliming Material designed and installed to provide a one hour
rated fire barrier system. (Ref. 5.5)

Transient Combustible:

Combustible material. ha. sre not dusigned into the plant, but

are brought into the j.ant ue to operation, maintenance, or plant
modification activities.
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Protruding items (i.e., raceway supports, etec.) directly attached
to a raceway requiring Thermo- # are protected with 9 inches
minimum to 11 inches maximum of Thermo-Lag. This assumption is
based on the requirements of the Thermo-LAf installation
specification (Ref. 5.5) and inherent quality controls therein.

The internal temperature of raceway support steel is the same as
the ambient temperature. This introduces a safety factor into the
evaluation because in actual fire conditions, steel takes a
relatively long time for its internal temperature to reach ambient
air temperature. Steel has a high thermal conductivity allowing
it to transfer heat away from a localized heat source. This
property in con{unction with its thermal capacity enables steel to
act as a heat sink.

Combustible lvading for a given Firezone adequately represents
combustible loading for vach room within that Firezone.

Cable trays, cable tray support materials, conduit, conduit
sugqorc materials and FZR cable support materials (other than
cable tray) are all composed of steel materials which satisfy
pre...ling CPSES ciiteria and requirements for safety-related,
Seismic Category I applications. References 5.8 through 5.10
provide source documents for traceability to actual steel types
and grades for raceways and supports,

txample: For FZR cable free air supports, specification CPES-S-
2005 (Ref. 5.9) refers to the "RC" series of details
grovidod in the PESD sheets of drawing $2-0910.
etail RC-2 specifies Unistrut P-2014 one hole clamps
(ASTM A-575) mounted to structure with A-36 plate
steel and 1/4" diameter HILTI-KWIK bolt.

The critical temperature of 1100°F for all raceway and support
materials is therefore acceptable based on review of the
applicable reference documents.

The three Unit 2 Electrical Switchgear Rooms (Fire Zones 25D9,
2SE1l6 and 2SEl8) containing ThermoiLagfed cables are gtotected by
manually actuated sprinkler systems which provide full spray
coverage throu%hout the respective area. e manual actuation is
considered equivalent to automatic s:gpresnion in these areas due
to complete ionization detection in the area, low combustible
loading, and the combustibles in the room being cables which are
exfecCed to result in a slow developing fire. Therefore, a Fire
will be detected in the incipient stages allowing for actuation of
the system well before signigicant temperatures can be developed.

METHODOLOGY

4

N |

!

The following data will be compiled into Attachment A and assess~d |
in Section 6 of this evaluation. i
|

J

|

A, Determine the Fire Areas, Fire zones and rooms containing
Thermo-lLag and/or FZR cable based on the FPIR's for Thermo-
Lagged raceways (see definition 2.4) and applicable Design
Change Autiorizations for FZR cables (Ref. 5.20). Enter
this information into columns A, B and C in Attachment A,

e L e e e e A A e e e
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B. Determine if the room contains Thermo-La? and/or FZR cable
by entering “T" and/or "R" respectively in column D.
[+ Determine if sprinkler coverage is provided for the rooms

containing Thermo-Lag or FZR cable by reviewing the Fire
Hazards Analysis (FHA) drawings (Ref. 5.21 through 5.25), or
the Fire Protection system layout drawings (Ref. 5.26

’ through $.39). Enter "yes" or "no" in column E of

! Attachment A, Follow the response with an "M" when the

; sprinkler system requires manual actuation (see assumption
3.10).

D. Determine the MPFL (Ref. 5.18 and 5.19) and the actual fire
f loading, fire duration for time temperature curve E and the
l rypes of combustibles (Ref. 5.18B and 5.19). Enter this
: izgoruation into columns F, G, H and 1 in Attachment A,
Also determine the maximum temperature developed for an E
curve fire from Attachment C.

the construction can qualify for the C curve based on
Attachment B, 1f Curve C can be utilized, provide
%ustificatiou in section 6.0 and calculate the fire duration
or the Firezones that qualify for the use of Curve C. This
is done by dividing the combustible loading of the Fire zone
by the maximum heat release rate delivered in Attachment D
and multiply the result by 60 minutes. Determine the
maximum temperature developed for a C curve fire from
Attachment A. In column J of Attachment A, enter "NA" if
the C curve does not apply or enter the duration and maximum
temperature developed if it does apply.

I
!
i E. Determine it the type and arrangement of combustibles and

Where Therro-Lag or FZR are installed in rooms which have
partial or no suppression system coverage ("No" in column E,
Attachment A), the rooms shall be designated as "No Storage"
areas (see Def. 2.11) and an "A" shall be entered in column
K of Attachment A. Determine if Thermo-Lag or FZR cable is
installed in rooms designated as "No Storage" because a
deviation exists to justify compliance with 20 foot
segnracion requirenents for fire safe shutdown analysis
cables and components (Ref. 5.18 and 5.19). Enter "B" in
column K for these rooms. 1f neither "A" er "B" apply,
enter "NA" in column K.

R R g—

4.2 In Section 6.0, evaluate the acceptability of the unprotected
steel su¥porCs in accordance with the fuidance contained in
generic letter 86-10 (Ref. 5.4) utilizing the information
accumulated with attachment A. The evaluation shall take into

| consideration combustible loading, automatic suppression,

f administrative contrels and test information.

5.0 DESICN INPUTS/REFERENCES
5.1 2-ME-0282, Rev. 0, “Unit 2 Fire Safe Shutdown Analysis"

L A Sy IR TR SR WRRRSN S .

5.2 2-ME-0279, Rev. 0, "Physical Separation Analysis Unit 2 and
Unit 2 Cables and Components in Cowmon
Areas"
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DBD-ME-020, Rev. 2, "“Fire Safe Shutdown Analysis"
NRC Generic Letter 86-10, Section 3.3.4
CPES-M-2032, Rev., 0, “Procurement and Installation of Fire

Barrier and Fireproofing Materials"

Underwriters Laboratories *Report on Fire Resistant Cables"
File R 109251, Project B4NK2320,
dated April 10, 1984,

STA-729, Rev. 4, "Control of Transient Combustibles,
Ignition Sources and Fire Watches"

CPES-E-2004, Rev, 1, “Elcctrical Installation”

CPES-S-2005, Rev. 2, *Electrical Raceway Installation”

CPES-85-2006, Rev, 1, "Structural Steel"

CQP-CV-107, Rev. 0, “Application of Fire Barrier and

Fireproofing Materials"

National Fire Protection Association (NFPA) Handbook, lé6th
Edition, Section 7; l4th Edition, Section 14.

2-FP-0080, Rev. 0, "Unit 2 MPFL Non-Rated Feature Analysis"
M2-1700, Rev. 0, "Unit 2 Thermo-Lag and RES Schedule”

gnéz 2 Integrated Nuclear Data Management System (INDEMS), Rev.

DBD-ME-225, Rev, 2, “Fire Suppression System"
2-EAP-015, Rev. 0, “Engineering Assessment Procedure Fire
Protection Features Walkdown"

LDCR FP-92-002 Dated 3/31/92 to the CPSES Fire Protection Report
{Added Unit 2)

CPSES Unit 1 Fire Protection Report, Rev. 5

Firezone R Cable DCA's 97609 Rev.
97081 Rev.
95554 Rev.
97610 Rev.
97259 Rev.
97611 Rev,
95975 Rev,
99744 Rev.

DEONONN

M2-1%920, Sht. 01, CP-1, Fire Hazard Analysis - Unit 2, Containment
and Safeguard Buildings Plans at El. 790'-6

M2-1921, Sht. 01, CP-1, Fire Hazard Analysis - Unit 2, Containment
and Safeguard Buildings Plans at E1. 808'-0' & 810'-6"
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5.23 M2-1922, Sht. 01, CP-1, Fire Hazard Analysis
and Safeguard Buildings Plans at E1. 831'-6"

5.24 M2-1923, Sht. 01, CP-1, Fire Hazard Analysis - Unit 2, Containment
and Safeguard Buildings Plans at El. 852'-6" & 860'-0"

5,25 M2-1924, Sht. 01, CP-1, Fire Hazard Analysis
and Safeguard Buildings Plans at E1, 873'-6"

Unit 2, Containment
832'-6"

. [~ I

Unit 2, Containment

5.26 DWG #-0099, R/10, Crinnell Fire Protection Systems, El. 790'-6"
$.27 DWG #-0100, R/8, Grinnell Fire Protection Systems, El. 790'-6"
5.28 DWG #-0101, R/12, Grinnell Fire Protection Systems, El. 810’ -6"
5.29 DWG #-0103, R/12, Grimnell Fire Protection Systems, El. B831'-6"
5.30 DWG #-0106, R/10, Grinnell Fire Protection Systems, El. 852'-6"
5.31 DWG #-0106A, R/2, Grinnell Fire Protection Systems, El. B852'-6"
5.32 DWG #-0118, R/8, Grinnell Fire Protection Systems, El. 810'-6"
$.33 DWG #-0130, R/9, Grinnell Fire Protection S'stems, El. 831'-6"
5.34 DWG #-0134, R/8, Grinnell Fire Protection 'ystems, El. 790'-6"
5.35 DWG #-0135, R/7, Grinnell Fire Protection Systems, El, 7%90'-6"
5.36 DWG #-0146, R/%, Grinnell Fire Protection Systems, El. 790'-6"
5.37 DWG #-0154, R/5, Crinnell Fire Protection Systems, El. 790'-6"
5.38 DWC #-0183, R/5, Grinnell Fire Protection Systems, El. 852'-6"
5.39 DWC #-0184, R/5, Grinnell Fire Protection Systems, El. 852'-6"

The standard time temperature curve is utilized in developing the
combustible loading duration. This curve contemplates a severe fire
exposure in a masonry walled, wood flgor and roof building and a
combustible loading of 200,000 BTU/FT® to 400,000 BTU/FT* (Ref. 5.12).
As indicated in attachment A, the copbustible loading except in Fire
zone 2SB8 is less than 80,000 BTU/ and in most cases much less. Fire
zone 2SB8 has a fire loading of 101,300 BTU/FT*. All areas being
evaluated ir this calculation easily qualify for temperature Curve C
which contemplates a moderatel{ sever occupancy with well arranged
scor;%g. a non combustible building and a fire loading between 100,000
BTU/ and 200,000 BTU/FT? (Ref. 5.12). Utilization of the C-Curve
preserves an acceptable safety factor and is justified as follows:

(1 Combustibles consist of exposed cabl~s, fire hose in cabinets,
Frisker and Anti-C Stations with minor amounts of lube oils
grease and miscellaneous combustibles including small quancities
of combustible and flammable liquids in equipment or in containers
in designated storage areas.
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2. Combustibles are well arranged. Cables which represent the
majority fire loading are in trays. The other combustibles are
associated with the anti-contamination clothing, frisker stations,
the radiation bag dispensers and the spill kit gang boxes.

Storage is in boxes, dispensers or in stacks on non-comuscible
shelves. Minor amounts of other combustibles including some
flammable and combustible lube oils, grease and other fi uids ure
either in equipment or stored in containers in designated storage
areas.

33 There is no concentrated storage of combustibles as would be the
case in a warehouse occupancy.

4, The buildings and areas within the buildings being evaluated are
all fire resistive construction.

Underwriters Laboratories "Report on Fire Resistant Cables" (Ref. 5.6)
describes the one hour Fire endurance testing performed for FZR cable.
Included ir this test were configurations of No. l4 and No. & AWG FZR
power cables installed in exposed galvanized steel open-ladder type
cable trays loaded with 41.5% fill of random lay “"fuel loading" cables.
Since CPSES utilizes No. 8 AWG FZR cable (Ref. 5.8), the test
effectively bounds the cable size installed in the plant. The “Fuel
Ioadinf" cables consisted of power and control cables representative of
those installed at CPSES (Ref. 5.6). The trapeze type supports
associated with the tested cable tray configurations, which consisted of
1/2" diameter threaded steel rod with 4 x 3 x 1/2 inch steel angle, were
rotected with Zonolite Type MK-5 fireproofing material. As described

n Section 1.4 of this evaluation, supports associated with FZR cable at
CPSES are unprotected. However, the type and construction of the cable
trays tested are consistent with cable trays containing FZR cable at
CPSES, i.e., ﬁalvantzed steel open-ladder design. For purposes of this
evaluation, the following test report excerpt is relevant:

"The profuse flaming and smoking of the Fuel loading cables
continued throughout the Fire exposure test, At 40 min, it was
noticed that the galvanized coating on the cable trays and
conduits was oxidized. During the final 20 min of fire exposure,
the cable tray siderails bowed inward and several of the cable
tray rungs disengaged from the cable tray siderails and allowed
the fuel loading cables to deflect downward."

Based on the above test report, the following conclusions can be
reasonably drawn to substantiate unprotected support mechanisms at
CPSES:

a. The steel supporting elements associated with Thermo-Lagged
raceways and FZR cable at CPSES (cable trays, support
channel and tube steel, base plates, one hole clamps, etc.)
are at least as substantial as the No. 14 and 16 gauge steel
comprising the siderails and ladder rungs which started to
exhibit loss of structural integrity 40 minutes into the
test.

b. The cable tray test configurations with “fuel loading" cable
fills of 41.5% conservatively represent a "worst case"
challenge to exposed support material integrity. This is
based on CPSES design limitations of 30% f%ll for power
cables in tray and 40% for instrumentation and control cable
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(Ref. 5.8). The exposure fire utilized in the test wvas
based on the standard temperature curve which is the most
severe, and the fuel loading cables experienced fully
developed flaming conditions. Additionally, typical plant
cupport configurations would experience less severe exposure
conditions due to inherently lower combustible load
conditions (more closely represented by the E-119 "C"
temperature curve - see Section 6.1) and the heat sink
effect of the plant concrete structure,

c. It is not credible to postulate fully developed fire
conditions for a period of 40 minutes without either
sprinkler system activation or manual response with hose
stations which would maintain support steel temperatures
below 1100°F. This is based on the provision of fire
detection capability in all plant areas with Thermo-Lagged
raceways and/or FZR cable.

SPRINKLER SYSTEM COOLING OF STEEL

The cooling effects of water and more appropriately water in spray form
such as would be the case with water discharged from a sprinkler head,
has long been recognized (Ref. 5.12, Section 13, Chapter 1). A
sprinkler system designed in accordance with NFPA 13 requirements which
includes ceiling level suppression and obstruction level coverage (when
ceiling sprinklers cannot provide complete coverage due to obstructions)
will provide an even distribution of water that will effectively provide
coverage for all objects in a protected area (Ref. 5.16).

In addition to the inherently high latent heat of vaporization of water,
the dynamics of sprinkler system discharge which promote cooling include
rapid air entrainment into the spray which removes heat and effectively
knocks down the hot gas layer resulting in rapid temperature reduction
at ceiling levels. erefore, sprinkler system discharge will provide
adequate cooling of exposed raceway support elements given a worst case
situation involving support steel immersed in the bouyant hot gas layer
at the ceiling level.

Sprinkler systems at CPSES optimize coverage to obtain maximum coolin{
effect from the sgrinkler system. They have been des.gned and installed
in accordance with NFPA 13 and system walkdowns have been conducted for
verification. Also, the ceiling and obstruction level coverage reyuired
by NFPA has been augmented by special application sgrly nozzles at
rongested cable tray locations to provide an extra level of protection
and cooling in these areas (Ref. 5,26 through 5.39),

An additional feature which helps to optimize the coolins effect of
water sYray is that the occupancies of the areas where Thermo-Laf and
FZR Cables are installed are such that a fire would be slow developing
and would not have a high velocity fire plume. As & result the
discharged water will be able to penetrate effectively to reach the fire
origin,
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RESULTS FOR INDIVIDUAL FIRE ZONES
EIRE ZORE AA 2la
Ceneral

Firezone AA 2la is located on the 790' - 6" Elevation of the
Auxiliary Building. There are 22 rooms in the fire zone, 5 of
which contain Unit 2 Thotno-Lag or FZR cable (Rooms X-165, X-172,
X-173, X-174 and X-180). Of the 5 rooms only room X-180 has
complete automatic sprinkler protection. The combustible loading
for the zone is 10,500 BTU/ and the fire duration utilizing the
C-Curve (see 6.1) is 11 minutes with a minimyn temperature o
760°F. The MPFL is reduced to 37,300 BTU/FT® due to the non
sprinklered rooms and the nonsprinklered rooms will be designated
as "no storage" (Ref. 5.7).

DRiscussion

R%Qﬂ.&;lﬁi is a 911 ft® room with a combustible loading consisting
of a minor amount of exposed cables, gaper and plastic, There is
no equipment in the area which contributes significantly to
combustible loading. There is no sprinkler protection for the
room so it will be designated as a "no storage" room. Ionization
detection is provided and manual suppression capability with hose
stations and portable extinguishers is provided.

- is a 150 ft® room with a combustible loading consisting
of ouly a minor amount of cables. There is no equipment in the
area which contributes significantly to combustible loading.

There is no sprinkler protection for the room so it will be
designated as "no storage" lonization detection is being added
to this room via a Design Modification (OM)® Manual suppression
capability with hose stations and portable extinguishers is
provided.

Room X-172 is a 100 ft? room with a combustible loading consisting
of a minor amount of exposed cables. Thers is no equipment in the
area which contributes significantly to combustible loading.

There is no sprinkler protection for the room so it will be
designated as "no storage". Ionization detection is being added
to this room via a Design Modificarion (DM)®* Manual suppression
capability with hose stations and portable extinguishers is
provided.

. is a 4694 ft® rocm with a combustible loading
consisting of exposed cables, hire hose in cabinets and a
radiation bag dispenser. There is noc equipment which contributes
significently tc the combustible loading. There is no sprinkler
protection for the room and it has been designated "no storage"
for Unit 1 operation. It will also be designated "no storage" for
Unit 2 operation. Ionization detection is provided for the room
and manual suppression capability with portable extinguishers and
hose stations is provided.

%ggg_x;lﬁg is the 3456 ft? main corridor, With a combustible
oading consisting of exposed cables, a frisker station, anti-
contaminatien clothing and a spill kit gang box. The corridor has
complete automatic sprinkler protection with ceiling level,

% CONFIRMATION KEQUIRED FOR DeESIGN MODIFICATION
TO ADD DETECTION
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There is complete automatic sprinkler protection in the room
(see Section 1.5). There is also ionization detection
throughout and manual quptession capability is provided by
hose stations and portable extinguishers.

There are administrative controls on the combustibles in
this room which limits the MPFL to 37,300 BTU/ft°,

The fire test conducted on FZR cable did not have
deterioration on exposed cable tray steel until the steel
had been exposed to the test fire for over 40 minutes and
had reached a temperature of over 1600°F. Also the test was
performed in accordance with the standard temperature curve
{E-Curve) which is more severe than would occur with the
combustible loading. A fire in Room X-280 would not reach
the intensity level of the test fire even if no qupression
wae utilized and the fire was allowed to burn freely.
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The fire test conducted on FZR cable did not have
deterioration of exposed cable tray steel until the steel
had been exposaed to the test fire for over 40 minuteas and
had reached a temperature of over i600°F. Also, the test
was performed in accordance with the standard remperature
cu.ve (E-Curve) which is more severe than would ooiur with
the combustible loading. A fire in these roome would not
reach the incensity level of the test even if no suppression
was ut.lized and the fire was allowed to burn freely,
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FIRE ZONE AA-21C
General

Fire Zone AA-21C is located on the 822'-0" elevation of the
Auxiliary Building. 1Tnere are 2 rooms in this fire zone and only
Room x-gga contains Unit 2 Thermo-Lag or FZR cable. There is no
sprinkler protection fo; the room. e combustible loading for
tge zone is 2800 BTU/ft® and the fire duration utilizing the
C-Curve is 3 minutes with a maxigun temperature of 400°F. The
MPFL is reduced to 37,300 BTU/ft* due to the non sprinklered rcoms
and Room X-208 will be designated as "no storage".

Riscussion

- is a 1400 ft? room with a combustible loadini
consisting of a minor amount of exposed cables. There is no
equipment in the area which contributes significantly to
combustible loading. There is no sPrinkler protection for the
room so it will be designated as a "no storage" room. lonization
detection is provided throughout and manual suppression capability
with hose stations and portable extinguishers is provided.

Results

The supports associated with Ther..-lLagged raceways are not
required to be protected based on the following:

x, The combustible loading is low in this room. The fire
duration is only 4 minutes on the C-Curve and the maximum
temperature developed is 400°F which is well below the
1100°F critical temperature for steel. Also the arrangement
of the combustibles and tne lack of congested storage 1s not
conducive to a&n intense, fast developing fire.

4 There is no sprinkler protection, but the addition of
sprinkler protection would not substantially i rove the
ability of the supports to witnstand a design basis firc due
to the low severity and duration of a fire in this room.
Ionization detection is provided throuﬁhout and manual
suppression capability is provided by hose stations and
portable extinguishers.

L

There are administrative controls for the combustibles in
these rooms:

a. The rooms are designated "no storage"”
b. The MPFL is limited to 237,300 BTU/ft®
G, The fire test conducted on FZR cable did not nave

deterioration of exposed cable tray steel until the steel
was subjected to much higher temperatures for a much longer
time than could occur with a fire in this room. Support
steel for Thermo-Lagged raceways is more substantial than
the steel conntruct%on of the cable trays in the test.
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EIEE ZONE 25A162

Ceneral

Fire Zone 2S5Al42 s located on the 810'-6" elevation of Unit 2
Safeguards. Room 2-077A is the onli room in the fire zone, Room
2-077A has complete automatic sprinkler protection. The
combustible loading is 11,800 BIU/ft® and the fire duration
utilizing temperature Curve C is 13 minutes with a maximum "
temperature of 850°F. The MPFL is limited to 80,000 BTU/ft*.

Riscussion

Room 2-077A is a 1195 ft room with a combustible loading

consisting of exposed cables. There is complete automatic
suppression in the room, lonization detection is provided

throughout and manual suppression capabllity is provided by
portable extinguishers and hose stations.

Results

supports associated with Thermo-lagged raceways are not required
to be protected based on the following:

1. The combustible loading is such that a C-Curve fire would
not reach temperatures near the critical temperatures of
sten]l even {f allowed to burn freely without -u:grculion
being utilized. The arrangement and type of combustibles,
electrical cables in trays, is more conducive to a slow
developing or smoldering fire which would be detected early
at relatively low temperatures.

2 There is complete automatic sprinkler protection (see
Section 1.5). There is also ionization detectien throughout
and manual suppression capability is provided by hose
stations and portable extinguishers.

3, There are administrative controls on the combu-t!blos in
these voom which 1imit the MPFL to 80,000 BTU/ft*,
4. The fire test conducted on FZR cable did not have

deterioration of exposed cable tra¥ steel until the steel
had been exposed to the test fire for over 40 minu*es and
had reached a temperature of over 1600°F. Also, th test
was performed in accordance with the standard temr-.rature
curve (E-curve) which is more severe than woulZ oceur with
the combustible loading. A fire in this room would not
reach the intcnnitx level of the test even if no suppression
was utilized and the fire was allowed to burn freely.
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EIRE ZONE 25Bloa

General

Fire Zone 28Bl44 is located on the 831'-6" elevation of Unit 2
Safeguards. This fire zone con.t.in only of room 2-088. The
combustible loading is 7300 BTU/ft® and the fire duration
utilizing temperature Curve C is 8 minutes with a maximum
temperature of 700°F. The MPFL is limited to 80,000 BTU/ft*

Riscussion

Room 2-0%8 is a 1843 ft? room with a combustible loading
consis ing of exposed cables. There is complete automatic
suppression in the room, ionization detection is provided
throughout and manual suppression capability is provided by
portable extinguishers and hose stations.

Results

Thermo-Lag supports and cable trays which quYort FZR cables are
not required to be protected based on the following:

i, The combustible loading is such that a C-Curve fire would be
con:idornblg less than the critical temperatures of steel if
allowed to burn freely without suppression being utilized.
The lttinf‘ﬂlnt and type of combustibles, electrical cables
in trays s more conducive to a slow dovcloglng oy
smoldering fire which would be detected early at relatively
low temperatures,

2y There is complete automatic sYtinklor protection (see
Section 1.5). There is also ionization detection throughout
and manual suppression capability is provided by hose
stations and portable extinguishers.

3. There are administrative controls on the coubuatl?lcs in
these rooms which limit the MPFL to 80,000 BTU/ft
4, The fire test conducted on FZR cable did not have

deterioration of exposed cable tray steel until the steel
had been exposed to the test fire for over 40 minutes and
had reached a temperature of over 1600°F. Also, the test
was performed in accordance with the standard temperature
curve (E-curve) which is more severe than would occur with
the combustible loading. Although a fire in this room would
reach the intensity level of the test fire if no sugpresaion
was utilized and the fire burned at the intensity of a C
curve, the type and arrangement of combustibles would not
result in a fast developing fire and suppression would be
utilized before the fire reached the critical temperature .-
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EIRE Z0iu' 2509
Ceneral

Fire Zone 28DY is located on the Bl0'-6" elevation of Unit 2
Safeguards. The fire zone consists of 2 rooms. 1 of which has
Theimo-Lag (Room 2-083)). The combustible loading is 44, 300
BTU/ft? and the fire duration uttllzln‘ temperature Curve C is 48
m’~utes with a ugxinun temperature of 1350°F. The MPFL is limited
to 80,000 BTU/ft

Riscussion

Room 2-083 is a 6554 ft* electrical equipment room with a
combustible loading consisting of exposed cables, fire hose
stations and various amounts of ordinary combustibles, rubber and
plostics. There is complete manually operated -prtnkiar
cuppression in the room, jonization detection i. provided
threughout and manual suppression capability is provided by
portable extinguishers and hose stations.

Results

Support associated with Thermo-Lagged raceways are not required to
be protected based on the following:

1. The combustible loading is such that a C-Curve fire would
exceed temperatures near the critical temperatures of steel
if allowed to burn freely without suppression being
utilized. The arrangement and type of combustibles,
predominantly electrical cables in trays and ordinary
combustibles and plastics well arranged in rolls,
dispensers, boxes and on now combustible shelves, is more
conducive to a slow dcvoloping or smoldering fire which
would be detected eacly at relatively low temperatures.

8 There is complete manually actuated sprinkler protection
(see Section 1.5). There is also ionization detection
throughout and manual quprenlion capability is provided by
hose stations and portable extinguishers.

3. There are administrative controls on the combustibles in
these rooms which limit the MPFL to 80,000 BTU/ft*.
4, The fire test conducted on FZR cable did not have

deterioration of exposed cable tt.¥ steel until the steel
had been exposed to the test fire for over 40 minutes and
had reached a temperature of over 1600°F. Also, the test
was performed in accordance with the standard temperature
curve which is more severe than would occur with the
combustible loading. A fire in this room would not reach
the intensity level of the test even if no -up¥rclalon was
utilized and the fire was allowed to burn freely due to the
type and configuration of the combustibles.
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EIRE ZONE 25E18

General

Fire Zone 2SE18 i{s located on the 852-6" evaluation of Unit 2
Safeguards. The Fire Zone consists of 3 rooms, 1 of which ha’

Thafuo-Lag (2-103). The combustible loading is 21,000 BTU/ft* and
u

the fire duration ucllizin8 temperature Curve C is 23 minutes with
a nnxtyun temperature of 900°F. The MPFL is limited to 80,000
BTU/ft*.

Riscussion

Room 2-103 1s a 7259 ft® electrical equipment room with a

combustible loading consisting of exposed cables, fire hose
stations, plastics in oquigucnt and some miscellaneous anor.
rubber and plastic materials. There ls complete manually operated
sprinkler suppression in the room, ionization detection is

grovided throughout and manual suppression capability is provided
y portable extinguishers and hoses stations.

Results

Supgorts associated with Thermo-Lagged raceways are not required
to be protected based on the following:

1. The combustible loading is such that C-Curve fire could
reach temperatures near the critical temperatures of steel
if allowed to burn freely without sup¥rolllon being
utilized. The Arrnntouont and t{po of combustibles,
predominantly electrical cables in trays and ordinary
combustibles and plas-ics well arranged in rolls,
dispensers, boxes and on non-combustible shelves, is more
conducive to a slow dcvolopln! or smoldering fire which
would be detected early at relatively low temperatures.

2. There is complete manually actuated sprinkler protection
(see Section 1.5). There is also fonization detection
throughout and manual sugpra-nion capability is provided by
hose stations and portable extinguishers.

3, There are administrative controls on the coubu:tiyloo in
these rooms which limit the MPFL 1o 80,000 BTU/ft*.
4, The fire test conducted on FZR cable did not have

deterioration of exposed cable trn¥ steel until the steel
had been exposed to the test firc for over 40 minutes and
reached a temperature nf over 1600°F. Also, the test was
performed in accordance with the standard temperature curve
(E-curve) which is more severe than would occur with the
combustible loadinf. A fire in this room would not reach
the intensity level of the test even if no suppression was
utilized and the fire was allowed to burn freely.
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EIRE ZONE 2SKL78
Seneral

Fire Zone 2SK17A is located on the 852'-6" elevation of Unit 2
safeguards. The Fire Zone consists of 8 approximately equal sized
rooms., . of which contain Theruo-La’ ikoonl 2-100B and 2-100F).
The combustible loadtns iz 800 BTU/ft* and the fire duration
utilizing temperature Curve C i{s 1 minute with the maximum
remperature of :00°F, The MPFL is limited to IBOC BTU/ft".

Riscussion

Rooms 2-100B and 2-100F are each agproxinatoly wb0 tt* rooms with
a combustible 1oad1n, conaistinf of a minor amount of exposed
caples and lube oil in a valve in Room 2-100F. There is complete
automatic sprinkler suppression for both rooms. ionization
detection is provided throuthout and manual suppression capability
is provided bv portable extinguishers and hose stations,

Besults

Supgorts associated with Thermo-Lagged raceways are not required
to be protected based on the following:

) 85 The combustible loading is such that a C-Curve fire would be
much less than the critical temperatures of steel even if
allowed to burn freely without suppression being utilized.
The arrangement and type of combustibles, pre-“ominantly
electrical cables in trays and a miasor amow: * of lube oil in
valves is more conducive to a slow developing  r smoldering
fire which would be detected early at relativel; low

temperatures.
2. There is complete automatic sprinkler protection (see
Section 1 © . There is also lonization detection throughout

and mam. . ppression capability is provided by hose
station ana portable extinguishers.

3, There are administrative controls on the combustibles in
these rooms which limit the MPFL to (800 BTU/ft*. Also
the rooms are designated as "no storage"” due to a 20 foot
separation deviation,

&

The fire test conducted on FZR cable did not have
deterioration of expused cable tray steel until the steel
had been exposed to the test fire for over &0 minutes and
had reached a temperature of over 1600°F. Also, the test
was performed in accordance with the standard temperature
curve (E-Curve) which is more severe than would occur with
the combustible loading. A fire in this room would not
reach the intemsity level oi the test even if no suppression
was utilized and the fire was allowed to burn freely.

e
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Fire Zones ISK17B and 17C are located on the 873'-6" and 880’ .6"
elevation, respectively, of Unit 2 Safeguards. Although they are
considered separate fire zones there is no physical separation,
Rooms /-108B and 2-109B, which are the only room in these zones to
have Thermo-Lag, are actually the same room phy;icnlly. The
combustible loading for zone 17B is 1800 BTU/ft® and the fire
duration, utilizin’ temperature Curve C is | minute with a maximum
temperature of 400'F. Fire Zone 17C has no combustible loading.
Both rooms will be designated as "no storage" due to a deviation

for 20' separation requirements. The MPFL is limited to I180C
BTU/ft?

Qiscussion

Rooms 2-108B and 2-109B are 460 ft* rooms with a combustible
loading consisting of a minor amount of exposed cables. There is
complete automatic sprinkler suppression in the room, ionization

detection is provided throughout and manual suppression capability
is provided by portable extinguishers and hose stations.

Resuits

Supgortc associated with Thermo-Lagged raceways are not required
to be protected based on the followins:

§ The combustible loading is such that a C-Curve fire would
not result in temperatures any where near the critical
temperatures of steel even if allowed to burn freely without
suppression being utilized. The arrangement and tvpe of
combustibles, predominantly a minor amount of electrical
cables is more conducive to a slow developing cr smoldering
fire which would be detected early at relatively low
temperatures,

to
.

There is comnlete automatic sprinkler protection (see
Section 1.5). There is also lonization detection throughout
and manual suppression capability is provided by hose
stations and portable extinguishers.

B There are administrative controls on the coubu;ti?lus in
these rooms which 1 wnit the MPFL to 1800 BTU/ft*. Also
the rooms are designated as "no storage" due to a 20 foot
separation deviation.

4. The fire test conducted on FZR cable did not have
deterioration of exposed cable tray steel until the steel
had been exposed to the test fire for over «0 minutes and
had reached a temperature of over 1600'F. Also, the test
was performed in accordance with the standard temperature
curve (E-Curve) which is more severe than would occur with
the combustible loading. A fire in these rooms would not
reach the inteusity level of the test even if no suppression
was utilized a4 the fire was allowed to burn freely.
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6.4.20 EIRE ZONE 25L-S* 400
6.4.20.1 Ceneral

Fire Zone 28L-2K100 is located on the 852'-6" elevation of Unit 2
Safeguards. Room 2-100 is the only foom in this fire zone. The
combustible loading is 48,400 BUT/ft® and the fire duration
utilizing temperature Curve C is 52 minutes with a maximum
temperature of LS00°F. The MPFL is limited to 80,000 BTU/ft?.

6.4.20,2 Riscussion

Room 2-100 is a 751 ft® room with a combustible loading of exposed

cables and a fire hose station. There is complete automatic
sprinkler suppression in the room, ionizatlon detection is
rovided throughout and manual suppression capability is provided
y p-rtable extinguishers and hose stations.

6.4.20.3 Results

Cable trays which sugport FZR cables are not required to be
protected based on the following:

1. The combustible loading is such that a C-Curve fire could
reach temperatures in excess of the critical temperatures of
steel if allowed to burn freely without suppression being
utilized. The arrangement and type of combustibles,
predominantly electrical cables in trays and a minor amount
of lube oil in valves, ls more conducive to a slow
developing or smoldering fire which would be detected early
at relatively low temperatures.

2. There is complete automatic sprinkler protection (see
Section 1.5). There is also lonization detection throughout
and manual suppression cagabiltty is provided by hose

stations and portable extinguishers.

3, There are administrative ontrols on the coghustl?lcl in
these rooms which limit tue MPFL to 80,000 BTU/ft*.

4. The fire test conducted on FZR cable did not have

deterioration of exposed cable tray steel until the steel
had been exposed to the test fire for over 40 winutes and
had reached a temperature of over 1600°F, Also, the test
was performed in accordance with the standard temperature
curve (E-Curve) which i5 more severe than would occur with
the combustible loading. A fire in this room would not
reach the intensity level of the test even {f no suppression
was utilized and the fire was allowed to burn freely.
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CALCULATION IDENTIFICATION NUMBER [
. 0.0R WO.NO | DIVISION & GROUP | CALCULATION NO OPT%EAL TASK CODE| PAGE B__/_
O1S3) 01 | MECH. | g~ FF- 00&S 6 K |

ATTACHMENT B
Fire Severity Expected by Occupancy

Temperature Curve A (Slight)
Weiding areas comaining siight combustibles.
Noncombustibie pOwor house.
Noncombustible buildings, slight amount of combusible ocoy.
pancy.

Temperature Curve B (Mocerste)
Cotton and waste paper storage (baled) and weik-arrangeq,
combustbie buiiding. o
Paper-thaking processes, noncombustible building.
Noncombustible insttutional buildings with comibustible
occupancy .

Temperature Curve C (Moderstely Severe)
Well-amanged combustible storage, e.g., wooden pattems. non

LUBANGS.
Mactine shop having noncombustible fioors.

Temperature Curve D (Severe)
Manutactunng areas, COmMbusSuDIe Proaucts. NONCOMDUSHDIe

buiiding.
Congested . mbustible storage areas. noncombustible buliding.

Temperature Curve E (Stancard Fire Exposure—Severs)
Flammabie liauids.

Wooaworking areas.

Office, combustible fumiture and bildings.
Paper working, pnting, etc.

Fumniture manutactunng and finishing.
Magchine shop having combustible floors.

NOTE: <THIS FIGURE 15 A RE:PRooucﬁON

FROM PAGE 7-112., NFPA
HANDBROOK , 1™ EDITION. (Rer. S.)
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AT TACHMENT C

2000 "
1083 T VIS O B . P
TIME-TEMPERATURE CURAVES - - § g :
o0 € g
!
] P | -4
1800 o ; palbs ] j3e 2 5
#16) ) / [11ee T ©
F}'Z . 8 =
4 r 1!‘22! 'S o
- a
1000 ﬁ/l/ . r/ "/ // j20 g
a3 | 1 {98~ ~
I -
/ . / 3 ™ 3;
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(2801 4 8 'd"l g g
s ve
2 138, 8 -
@
FIRE ENDURANCE CU vn‘ -
4 1 1 R i |

10 20 30 4 s0 60 0 8O 90 ‘00 110 120
TIME IN MIN

Possible ciassification of building contents for fire
severity and duration. The straight lines indicate the iangth of
fire enaurance based upan amounts of combustibles invoived.
mmmmmmwfr&cm

NCTE., This FGURE 18 A REPRODULTION
FROM Page /-1 = )NFPA Amnsocs;

L™ EDmoN. (Res. 5.0
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ATTACHMENT D

DERIVATION OF THE MAXIMUM HEAT RELEASE RaATE

IN ORDER TO DETERMINE HOWw LONG T WiLL TAKE

= - - - * - s - -

FOR A FIRE BURNING IN ACLORDANCE WITH A

PARTICULAR TiME-TENPERATURE CURVE (SEE

. ATTACHMENT C) T CONSUME THE COMAUSTIBLE LOADING
: FOR A PARTICULAR FIRE ZONE (FIRE DuRATION ON
’ ATTAC HMENT AB) A BURN RATE OR MAXIMUM HEAT RELEASE

o RATE MUST BE DEVELOPED.

2
2
" THE FOLLOWING FORMUWLA 1S UTILVZED!
ia

23

- Mx = (Del(hel WHERE!

- M = MAXMUM HEAT RELEASE (BTU) /FT2/HR

. % :+  TIME - TEMPERATURE CURVE (3€E ATTACHC)

3

12 De = FauivALENT DEMSITY BURN RATE OF

e COMBUSTIBLES AS COMPARED TO

b WoOD (LB/ETE/ MR ), THIS 15 THE INTERSECTION
s POINT OF THE APPROPRIATE FIRE ENNDURANCE
- CURVE (SEE ATTACHMENT ) AuD ONE(L)

- HOUR,

iR

he = HEAT OF COMBUSTIONOF wooD (&Tu/Le)

h (MFPA HANDBOOK , [(TH EDITION, P6 7-111)

T * THE FIKE ENUURAACE CURVE 15 LINEAR wiTHd
- RESPECT TO TIiWVE. TIMEREFORE, THE

- USE uF THE DENSITY BURN RATE TO

pt, DETERMIWE FIRE DURATION OTHER THAM

46 ONE( 1) HOUR 1S CORRECT,
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NOTE . ONLY TIME- TEMPERATURE CURVES
EAND C ARE UVUSED.

C-CURVE:
Me = (7B/rT2/HR) (BOOO BTUA®)

: 56,000 BTU/FT /MR

- RV
Me = (10La/FT2/HR) (8OO0 BTUAB)

= 50000 ATU/ET2/ HR




