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1.0 I!!TRODUCTION

With respect to fire protection concerns, the Commission required that

Licensees reexamine those Configurations of Fire protection that do not meet

the requirements as specified in 10CFR50 Appendix R Sections III.G. Based on'

this reexamination, Licensees must either meet the requirements of Section

III.G. of Appendix R or apply for an exemption that' justifies alternatives.

The Power Authority has performed an extensive reexamination of the J.A.

FitzPatrick !!uclear Power Plant in accordance with 10CFR50 Appendix R. This

study builds upon the previous review performed in accordance with Branch

Technical Position APCSB 9.5-1 and documented in the Safe Shutdown Analysis

dated October 1980 and submitted to the flRC on !!ovember 20, 1980. A document

|
entitled " Appendix II to the Safe Shutdown Analysis" was submitted to the NRC

on February 26, 1982. This submittal documented the reexamination performed in

accordance with Appendix R. On fiay 10, 1982, the NRC staff indicated that a 60 j

day grace period was granted such that the Authority would insure completeness

of the Appendix R, February 26, submittal.

To identify those areas for which the staff considers the Authority's submittal

incomplete and further information or clarification would be needed, a meeting

between Power Authority personnel and !!RC staff was held on June 29, 1982.

Based on the concerns raised by the !!RC staff in this meeting, the Authority

performed further reviews of the fire protection capability of the J.A.
t

FitzPatrick plant. This report summarizes the results of these reviews. This

report supplements the previous findings and superceeds in its entirety the

Appendix R submittal of February 26, 1982.

; O '-'

i

_ . .



In Section 2 of this report, the results of the reexamination are summarized.

This section includes terms and assumptions used for the Appendix R,

reexamination. For each fire area, the requirement of Appendix R which are
'

,

met are identified. Section 2 includes the exemption requests to the

requirements of Appendix R as applicable to a fire area, action or assumptions

identified.

.

The Power Authority has expended vast amounts of resources over a period of

several years to upgrade the fire protection provisions for the J.A.

FitzPatrick facility. A detailed historical overview of the fire protection

effort has been included in Section 3.

J

The plant was divided into 68 fire areas. These areas have been described in

the Safe Shutdown Analysis previously submitted to the NRC. For the purpose of

Appendix R reevaluation, no change has been made to the fire zones previously

() identified except for those associated with the Turbine Building and the

Reactor Building. The 3 fire zones in the Turbine Building were combined into

one fire area for this analysis with no change in results from the previous

submittal. The Reactor Building zones have been reidentified from 20 to 5 and

are described in Section 4. The degree of compliance with Appendix R for all

zones, except those for which alternate shutdown is provided, and the method of

| evaluation is also presented in Section 4. Conformance with the separation
t

I requirement of Section III.G.2 as supported by the exemption requests have been

demonstrated for all the zones except the main control room, relay room and
|

cable spreading area. For these three zones, since the separation criteria of

| section III.G.2 is n t met, alternate shutdown is provided. The .ae tnod of

analysis and the alternate shutdown method are presented in Section 5. Also in

Section 5, the response to Generic Letter 81-12 has been included as clarified

1-2
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k,

by the llRC letter dated May 10, 1982. The information requested by this letter

is provided to the extend that requested details are available.

:
2 various appendicies provide additional information in supp' ort of the issues ,

|

! discussed throughout the report. Appendices A through E have not changed from
;

1
'

those included in the February 26, 1982 submittal.
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2.0 SUMMARY

O
2.1 Applicability of 10CFR50.48 and Appendix R to the James A. FitzPatrick

,

Nuclear Power Plant.

The Nuclear Regulatory Commission published a final rule regarding fire

protection programs for operating nuclear power plants in the November 19,

1980 FEDERAL REGISTER as an amendment to Title 10 of the Code of Federal'

Regulations, Part 50 (45 FR76602). This final rule, effective February 17,

1981, is applicable to the James A. FitzPatrick Nuclear Power Plant since

the plant was licensed to operate prior to January 1, 1979. In essence,

j Appendix R to 10CFR50 established fire protection features to satisfy

Criterion of Appendix A of 10CFR50 (General Design Criteria), while

10CFR50.48 itself describes schedules, reviews and exemption procedures.

10CFR50.48(b) further limits the applicability of Appendix R to three

() Sections (III.G, III.J and III.0) for plants licensed to operate prior to

January 1, 1979.

Therefore only these three Sections of Appendix R to 10CFR50 apply to the

Fit: Patrick plant: III.G, III.J and III.O. This report limits itself to

address only the requirements of these three sections.

1. Section III.G Specific Requirements, Fire Protection of Safe Shutdown

Capability; applies in its entirety to the James A. FitzPatrick

facility and is addressed in this report.

2. In accordance with Section III.J Specific Requirements, Emergency
.

Lighting; the Authority submitted via letter dated June 22, 1981

2-1
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l

(Reference 43) plans and' schedules for the implementation of the

requirements of this section.

3. Section III.0 Specific Requirements, 011 Collection System for

Reactor Coolant Pump; does not apply, since the FitzPatrick plant's

primary reactor containment is inerted during normal operation.

'

2.2 ASSUMPTIONS AND DEFINITIONS .

2.2.1 Assumptions

The following are the assumptions and criteria for the FitzPatrick

Plant analyses:

1. The only consequence of fire that is considered unacceptable is

the inability to safely shutdown and maintain the plant in a

safe shutdown mode.

2. It is assumed that

a. The reactor is operating at 100 percent power when a fire

occurs.

i

b. Only onsite emergency power is available for use in

achieving safe shutdown.

I
c. The reactor is isolated from the main condenser.

d. There would be an automatic or manual scram at the
,

i direction of the Shift Supervisor to bring the reactor to
!

| hot shutdown.

,' 2-2
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1

3. It was assumed that there is a 72 hour period in which to

( achieve cold shutdown. During this 3-day period, credit may be

taken for manual system operation, as well as for reasonable

repairs, as specified in Appendix R.
l

.

4. No single or concurrent failures other than those directly

attributable to the fire were considered.
.

5. It is assumed that for any fire in a given area, that the

equipment identified as lost in the " Safe Shutdown Analysis"

dated September 1979 and revised October 1980 is also lost in

this study. This report addresses equipment which is outside

the fire area but still within twenty feet of the area boundary

and could be affected by a fire in light of the separation

criteria of 10CFR50 Appendix R Section III.G.

O
6. Loss of a cable does not automatically mean loss of components

connected to that cable. Each cable is evaluated to determine

whether it is essential to the functioning of the components to

which it is connected before it is concluded that the component

is lost.

2.2.2 DEFINITIONS

1. Safe shutdown - hot shutdown or cold shutdown.

2. Hot shutdown - the reactor mode switch is in the shutdown

position, and the average reactor coolant temperature is greater

than 212'F. Note that when the mode switch is in the shutdown

position the reactor has scrammed.

2-3
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3. Cold shutdown the reactor mode switch is in the shutdown-

position, and the average reactor coolant temperature is less

than or equal to 212*F.

is an area which is protected by fire measures4. Fire Area -

defined in Appendix R Section III.G.2(a), in order to prevent

the propagation of fire to an area which contain redundant

equipment or cable.

5. Fire zone - is considered a Fire Area due to the physical

arrangement or fire protection measures which provide adequate

assurance that a fire will not propagate across the boundary to

adjacent fire zone.

6. Twenty (20) foot separation - as defined in Section III.G of

i Appendix R to 10CFR50 is the horizontal distance by which

cables, equipment and associated non-safety circuits of

redundant trains are required to be separated (with no

intervening combustible or fire hazard and with fire detectors

and an automatic fire suppression system installed in the fire

area) if:

(a) "The cables and equipment and associated non-safety

circuits of redundant trains are not separated by a fire

barrier having a 3-hour rating"; or

(b) "The cables and equipment and associated non-safety

circuits of one redundant train are not enclosed within a

fire barrier having a 1-hour rating [with] fire detectors

2-4
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and an automatic fire suppression system installed in the

i fire area."

7. Associated circuit - Refer to Section 6.1.1.

2.3 SAFE SHUTDOWN H0 DEL ,

In order to safely shutdown the FitzPatrick Plant, the capability to

perform the following four primary safe shutdown functions must be
i

maintained:

1. Negative reactivity insertion maintain the reactor in a-

,

suberitical condition with at least 1 percent ai k/k margin.

2. Reactor vessel water level control - maintains water level at an

acceptable level above the fuel.

() 3. Reactor coolant pressure control - maintains reactor coolant

pressure.

4. Core cooling - removes the decay heat at hot and cold shutdown

conditions as well as the sensible heat during the cooldown

process. This heat is then transferred to the ultimate heat

sink via the RHR Service Water System.
|

The safety-related systems that are capable of contributing to the

performance of these functions are given below.'

<

1. Negative Reactivity Insertion

Systems capable of performing this function are the Reactor

Protection or the Standby Liquid Centrol Systems. Each system,

.

: O 2-s
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is capable of achieving the shutdown margin using diverse

'

methods.

2. Reactor Vessel Level Control

Systems capable of performing this function are the Reactor Core

Isolation Cooling (RCIC) and High Pressure Coolant Injection

(HPCI) systems or, under certain circumstances, the Low Pressure
;

Coolant Injection (LPCI) or Core Spray (CS) systems in
7

conjunction with the Automatic Depressurization System (ADS).
>

3. Reactor Coolant Pressure Control

Systems capable of performing this function are the RCIC, HPCI

or ADS systems in conjunction with the steam condensing mode of

the RHR system.
Ob

4. Core Cooling

Initial cooling is provided by the RCIC or HPCI systems, or by
|

either the LPCI or CS system in conjunction with ADS. Extended '

cooling is accomplished by the shutdown cooling mode of the RHR

system, or by the use of the LPCI or CS systems in conjunction
;

with the suppression pool cooling mode of the RHR system.

Table 1.0 lists the components of all systems, both primary and auxiliary,

which are essential to or are potentially useful in achieving safe"

shutdown.

Figures 4-12 and 5-1 show all modes of achieving safe shutdown using the

4 primary systems named above. Any path from the top of the figure,

2-6'
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beginning with reactor shutdown through extended cooling shown at the

(}I bottom of the figure, is a successful path to cold shutdown. The reactor

! can be maintained at a safe, stable, hot standby condition while

maintenance or operator action allows for continued cooldown to cold

shutdown. Support , functions which must be performed in association with'

,

the above primary function arer
i

1. Motive power - power to operate safe shutdown equipment

-|

2. Auxiliary cooling - provides an acceptable environment for safe

shutdown equipment.

Systems which provide the support functions are listed below:

1. Motive power steam for steam driven pumps from the Main Steam-

i
'

System and the Electrical Distribution System which comprises the

() Emergency Diesel Generators, the 4,160V AC buses, the 600V AC buses,

the 120V AC buses and the 125V DC buses. Refer to Figure 2-14.

2. Auxiliary cooling - Figures 2-2 through 2-13 show the flow paths for

the systems involved. Systems from which only a few components are

needed (such as the suction and discharge valves of the Reactor

Recirculation System) are not shown. For the Reactor Building

Ventilation System, only the crescent area unit coolers are needed

and a figure showing these is not included.
.

2.4 COMPLIANCE WITH SECTION III.G.1 REQUIREMENTS

.

The James A. FitzPatrick plant will meet or exceed the requirements of

Section III.G.1 of Appendix R to 10CFR50 (Fire protection of safe shutdown

2-7
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capability) for all plant fire areas and zones upon completion of

modifications and approval of exemption requests. Exemption from the

requirements of this Section are being requested based upon a limited

; amount of low-voltage cable cutting, lifting of leads and/or fuse pulling.

For the Control Room, Cable Spreading Room and Relay Room, III.G.1 is met

by providing an alternate shutdown capability in accordance with III.G.3

and III.L or exemption requests. For all other areas, III.G.1 is met by

providing separation in accordance with III.G.2 or exemption requests.

Table 2.0 summarizes, for each designated fire zone or area, what

Section(s) of Appendix R are met and whether any exemption (s) has been
,

requested for that fire zone or area.
i

2.5 COMPLIANCE WITH SECTION III.G.2 REQUIREMENTS

The James A. FitzPatrick plant will meet or exceed the requirements of

Section III.G.2 of Appendix R to 10CFR50 (Fire protection of safe shutdown

capability) for all plant areas / zones outside the Reactor Building.
,

Exceptions to Appendix R requirements have been requested for the fire

zones inside the Reactor Building,

Table 2.0 summarizes, for each designated fire zone or area, what
i

section(s) of Appendix R are met and whether any exemption (s) has been

i requested for that fire zone or area.

2.6 COMPLIANCE WITH SECTION III.G.3 AND III.L REQUIREMENTS

The James A. FitzPatrick plant will meet or exceed the requirements of

Section III.G.3 and III.L of Appendix R to 10CFR50 for the Control Room,

2-8
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Relay Room and Cable Spreading Room with alternate shutdown capability and

exemption requests.

Table 2.0 summarizes, for each designated fire zone or area, what
i

section(s) of Appendix R apply and whether sny exemptions (s) have been

requested for that fire zone or area.

2.7 Requests For Exemption

J

The Power Authority has reevaluated the fire protection features of the

Fit: Patrick plant for conformance to the specific requirements of 10CFR50

Appendix R. This section of the report contains the exemptions, from

certain specific requirements of the rule, which the Authority is

requesting as a result of this reevaluation. These exemptions are being

requested in accordance with the provisions of 10 CFR 50.48(c)(6).

This section of the reevaluation report also contains requests for

exemption from specific criteria which the NRC staff has established, but

which are not included in the regulation. The Power Authority does not

consider requests for exemptions from staff criteria, or the granting of

them by the NRC staff, to be a legal requirement for compliance with the

rule. Exemption requests of this kind are submitted to identify the

methodology employed by the Authority in the analyses, to demonstrate that

! the Authority has considered criteria established by the staff, and to

assist the staff in their evaluation of the completeness of the Authority's

I submittal.

Section 2.7.1 contains exemption requests which concern analytical

methodology and therefore apply to the Authority's entire reevaluation.

2-9
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f

Section 2.7.2 contains exemption' requests which are specific to one or more

identified fire areas.,

,

j 2.7.1 Exemptions to the Rule Based on Methodology

2.7.1.1 Exemption Requests for 3 Phase AC and DC Power Circuits
4

,

The Power Authority requests an exemption from Section

III.G 2 of Appendix R to 10 CFR 50, to the extent that this

would require further analyses and modifications to provide

protection against the extremely unlikely occurrence of a two

conductor (DC) or three conductor (three phase AC) power

cable being severed by a fire and then reconnecting to cause

maloperation of systems or equipment.
,

This exemption is justified for three-phase power cables,

because in order for a piece of equipment to be activated in

forward or reverse, it would be necessary for two cables to

become severed and then for those two cables to become

connected, albeit in any combination. It would also require

that one of the cables be connected to a power source and the

other to a piece of equipment. This type of failure is

considered to be incredible and is not considered in the j

analysis.

The second type of failure considered is two-wire power

circuits (direct current). For the failure of such cables to

cause equipment to activate, either of the following would

have to occur:

() 2-10
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a. The cables would have to be severed and then two wires of
|

one connected to two wires of the other. It would also4

require that one of the cables be connected to a power

source and the other to a piece of equipment.

b. The cable to the equipment in question would have to fail

such that one wire goes to ground and the other hot

shorts to another DC wire of the same polarity. If a

ground exists on the battery of the opposite polarity

(the grounded leg of the equipment), then the equipmenti

would be activated.

While these sequences are not as unlikely as in the case of

three-phase wires, they still are highly unlikely and are not

considered in the analysis.

O.

With repect to two-wire control circuits, it is considered

!. credible that control wires will fail and short together and

{ thereby give spurious control or information signals. These

kinds of failures were considered in the analysis.

2.7.1.2 Exemption Request for Fuse Pulling and Lifting Leads etc.

The Power Authority requests an exemption from Section
.

III.G.l.a, III.G.2, III.G.3 and III.L to the extent that

repairs are considered to include low voltage fuse pulling,

lifting of leads and cable cutting. The Power Authority

specifically requests an exemption to allow these actions

i

f

2-11'
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where identified in the Fire Area / Zone Summary Sheets and

wherever the following are met:

a) The action to be taken is identified in the appropriate

procedures;

i b) The tools required are located at each locations where
.

needed;
!

'

c) The fuse to be pulled, lead to be lifted or cable to be

cut is clearly and indelible marked; and,

j d) The action to be taken can be accomplished before an

:

unrecoverable condition develops.

e) The electrical connections in question are of low

voltage.

2.7.1.3 Exemption Request for the Restoration of Offsite Power within

j 72 Hours

I

The Power Authority requests an exemption from the

requirements of III.L.4 and III.L.5 to the extent that if

offsite power is lost, it must be restored within 72 hours.

This request is justified by the following:'

a) The existing onsite emergency power systems were
i

originally designed to be of sufficient size to power,

not only to equipment used for safe shutdown in the

event of a fire, but to all existing safe shutdown

j equipment;

2-12*
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I

!

'
b) sufficient fuel is on hand at all times to assure

}

v operation of the onsite emergency power systems for [{
!

approximately 1 week; and,
-

t

!

i c) Even in the event of a fire, additional fuel for the ;

Ij onsite emergency power systems is readily available from
,.

! offsite locations. |

l
1
.

! i
;

;
,
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2.7.2 Exemptions Concerning Fire Areas or Zones

O
2.7.2.1 Exemption Request For Control Room Fire Suppression System

The Power Authority requests an exemption from Section

III.G.2 and III.G.3 to the extent that area wide fire

detection and a fixed suppression system are required to be

installedintheControlRoo:.$.

This requirement is unnecessary to assure the capability to

safely shutdown the plant, in the event of a fire in the

Control Room for the following reasons:

i

(a) The plant can be safely shutdown, even in the highly

unlikely event of the total loss of the Control Room,

with the alternate shutdown system;

O
(b) The Control Room is occupied continuously by licensed

4

operators;

(c) Combustibles such as furniture, paper and books are kept

to a minimum;

;
'

(d) The suspended ceiling has a flame spread rating of less
'

: than 25;

1

(e) Fire detection is provided in Control Room panels;

I

(f) A hose station and CO fire extinguishers are provided in2

the Control Roon.; and,

() 2-14
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!

(g) There is a minimum amount of cable above the hung
;

O'

.

ceiling.
.

.

I

'

4

j
i

O

:

i

f

(
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2.7.2.2 Exemption Request For Areas RB-lE and RB-1W

O
The Power Authority requests an exemption from the

requirements of Sections III.G.2, III.G.3 and III.L of
f

'

Appendix R to 10 CFR 50, to the extent that the separation

criteria of III.G.2 or the alternate shutdown capability

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1E and RB-lW in the Crescent Area on Elevations

227'-6" and 242'-6" in the Reactor Building (Figure 4-6).

The Authority specifically requests exemption from the

requirement that these zones be separated by a 3 hour fire

barrier.
i

! The existing and proposed alternate protection, technical

basis and justification for this exemption request are

contained in the attached Fire Area / Zone Summary Sheets for

RB-1E and RB-lW.

:

i

1

.
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FIRE AREA /ZO!!E SUIH!ARY SHEET

FIRE AREA RB-1

FIRE 20!!E RB-1E
)

,

Reactor Building - Crescent Area (East), Elev. 227'6"

|

i I. Safe Shutdown Systems Disabled

i All Division B shutdown systems are assumed disabled including RHR, Core
i
' Spray, HPCI, ESW, and manual ADS. RCIC System (Division A) is also assumed

disabled.

II. Shutdown capability

:
The following shutdown systems are available for safe shutdown:

,

| 1. ADS (Division A) - manual mode.
..

2. Core Spray (Division A)
l
.)
] 3. RHR (Division A) - LPCI, Suppression pool cooling and shutdown cooling
t

modes.

4. ESW (Division A).

5. RHR Service Water (Division A)..

.

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

Attachment 1
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Spray System (Division A) is used for reactor coolant makeup and level

control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occurring through the open safety relief

valve lines, suppression pool cooling will also be provided.

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).
,

III. Identify and Justify and Required !!anual Actions

1. Local manual operation of the following RHR System (Division A) valves

may be required: 10!!0V-25 A , 10!!OV-27 A , 10l!OV-39A, and 10!!OV-38A.

2. Local manual operation of RHR valves required for the normal shutdown

cooling mode of RHR for long term cooling may be required. Manual

|
operation of the ADS (Division A) System and Core Spray will be used

initially for achieving hot shutdown. This will provide sufficient

time for the operators to manually operate the RHR valves mentioned

above. The number of valves above are few and repositioning of the

valve if necessary, manually, can be accomplished relatively easy.

) Attachment 1
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IV. tiecessary Instrumentation Available in control Room
s

.

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Lcep flow

6. RHR System

I'

a) Pump discharge pressure

b) Loop flow
',

7. RCIC System

a) Pump discharge pressure

b) Loop flow

8. RHR Ser" ice Water
<

'

a) Flov
,

* !!otes:

,

RCIC System is assumed to be unavailable

| Attachment 1
1
1

!

)

-- , _ . . - _ _ _



. . . _ . _ _ _ ~ .. . - _ _ _ _ __ _ __ . _ _ .

.
V. Methods of Protecting Shutdown capability

|O |
$ For fire zone RB-1E adequate protection is provided to prevent a fire in
,

this fire zone from propagating to adjoining fire zone (s) RB-1W, and RB-1A
' in which the redundant / diverse shutdown systems and/or cables are located.
:

This is accomplished by the existing and proposed measures described below.

These measures are considered commensurate with the level of protection
u )

. '

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurrence of any unrecoverable situation due to

a postulated fire and provide protection based on the defense-in-depth

principle..

1. Existing Fire Protection

a. Fire Zones adjacent to RB-1E are zones RB-1W to the west and RB-

1A above. The boundary with RB-1A is the Elevation 272' building

floor which provides greater than a 3 hour rating. Piping and

cable penetration sleeves through this floor are protected by 3
,

hour rated fire stops. A twenty foot area beyond the boundary

between RB-1E and extending into RB-1W, was reviewed for

potential effects on the safe shutdown path. This review showed

that if the fire propagates up to 20 feet beyond the boundary of

RB-1E it has no effect on the safe shutdown path. This is true

except with the circuits identified in the exemption request

? presented in section 2.7.2.3.

,

RB-1E and adjoining RB-1W and RB-1A areb. Detection Systems -

equipped with area ionization detectors which alarm in the

|O
Attachment 1
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1

Control Room. There is also a heat actuated detector (HAD)

system in the HPCI area enclosure for automatic water spray i

J actuation.
4

c. Suppression Systems;

|
*

Type Actuation Location ;4

i

;

| a. Water Spray Automatic /!!anual HPCI Enclosure
I

; b. Foam System !!anual HPCI Enclosure
#

i

i c. Hose Stations !!anual Entire Crescent
}
'

Area

i d. A trained fire brigade is continuously available with off-site

' backup.

O
e. The only intervening combustible between this zone and other ;

4

zones is electrical cabling. All electrical cabling is
,

classified as flame retardant based on recognized industry,

'

standards.

f. Roving operators and security patrols will contribute to an early
i

j identification and action for plant fires.

(
I

g. Good housekeeping and the control of combustible materials is
,

employed in this fire zone.
|
,

i
'

-
i

I
,

Attachment 1

|O
.

i
' . . _ _ __.__, _ _ _ _ ._ __ _ ___ _._ _ _ _ _ __,._ . . _ _ _ _ _ _ . . . - _ . . . _ ~ _ _ . , _ _. _. _ _ . . . ._



- _ _

.

.

.

2. Planned Additional Fire Protection

.

a. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of section III.G.2 of Appendix
G-

, R for tha interface between this zone (RB-1E) and RB-1W to the
|

west. The only intervening combustible is flame retardant

cabling in trays which pass from RB-1E to RB-1W. This cabling

; has been assumed lost for the proposed shutdown path for this

fire zone except for 5 cables for which an exemption is

requested. Therefore the fire protection concern is only the

presence of the intervening combustible.

i To mitigate this concern, the intervening cable trays which are

located at, or within 20 foot seperation of redundant / diverse
1

circuits c equipment, will be equipped with a water spray p(v-

system to further mitigate postulated cable combustion.

The density and distribution of the spray will be commensurate

with the fire loading resulting from the intervening cabling.

The spray system will be a pre-action system equipped with

fusable link spray heads. The pre-action valve will be

automatically opened by heat detectors near the cable trays

,

and the boundary of the zone.
1

b. A fire barrier will be provided in the stairway area to mitigate

the propagation of fire from zone RB-1E (El. 227) to zone RB-1A,

'

(El. 272) above the stairway. The fire rating of this barrier

O Attactunent 1
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will be commensurate with the fire leading in the entire zone and

its distance from the stairway area.

,

i
i

1

1

,

I

O

2
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FIRE AREA /ZO!!E SUMMARY SHEET

FIRE AREA RB-1

FIRE ZO!!E RB-1W

Reactor Building-Crescent Area West-Elev. 227'6"

I. Safe Shutdown Systems Disabled

The following Division A shutdown systems are assumed to be disabled

including RHR, Core Spray, ESW, and RCIC. HPCI System (Division B) is also

assumed to be disabled.

II. Shutdown Capability

The following shutdown systems are available:

1. ADS (Division A or B) - manual mode.

2. Core Spray (Division B)
,

3. RHR (Division B) - LPCI, shutdown cooling, and suppression pool

cooling modes.
;

4. ESW (Division B)

5. RHR Service Water (Division B)
I

i

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Divsion A or B). Low pressure reactor coolant

makeup and level control will be provided by either Core Spray (Division B)

or RHR System (Division B) lined up in the LPCI injection mode. If the

Core Spray System, (Division B) is used for reactor coolant makeup and

level control, RHR System (Division B) may be lined up in the suppression

pool cooling mode. If RHR System (Division B) is used for injection and
;

O
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level control with vessel discharge occurring through the open safety

relief valve lines, suppression pool cooling will also be provided.

Long term cooling can later be provided by manual line-up of the normal

cooling mode of the RHR System (Division B)

III. Identify And Justify Any Required Manual Actions
,

Local manual operation of the following RHR System (Division A) valves may

be required: 10MOV-25B, 10!!OV-278, and 10!!0V-17.

Local manual operation of RHR valves required for the normal shutdown

cooling mode of RHR for long term cooling may be required.

Using ADS and core spray for initial shutdown cooling will provide

sufficient time to manually operate the above valves.

_

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow (Cable of this instrumentation will be rerouted

from the fire to ensure its availability).

O
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7. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability

For fire zone RB-1W, adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-lE, and RB-1B

in which the redundant / diverse shutdown systems and/or cables are located.
"

1

i This is accomplished by the existing and proposed measures described below.

| These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to
4

| bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurrence of any unrecoverable situation due to:

!
'

a postulated fire and provide protection based on the defense-in-depth

| principle.

O 1. Existing Fire Protecion

a. Fire Zone RB-1W is bounded by zones RB-1E to the east and RB-1B

above. The boundary with RB-1B is the elevation 272' building

floor which provides greater than a 3 hour rating. Piping and

cable penetration sleeves through this floor are protected by 3

hour rated fire stops,

s

Within RB-1W, the RCIC turbine is completely enclosed within a

room having a three-hour fire rating thus protecting all other

equipment in this zone from this source of combustible material.

The stairwell from this zone to RB-1B is designed to provide a 3

hour fire rating.

'

O
I Attachment 1

< -. . - - _ - _ . - - . - - - - _ . . - - - . - - -. . -_ -- -- .. -- -- -- . .-



- .. - .. -

%

.

!

The entire fire zone is equipped with areab. Detection Systems- -

- ionization detectors which alarm in the Control Roun. There are-

also heat activated detector (HAD) systems in the RCIC area

enclosure for automatic water spray actuation.

c. Suppression Systems

Type Actuation Location

.

1. Water Spray Automatic /11anual RCIC Enclosure

2. Hose Stations !!anual Entire Area
,

d. A trained fire brigade is continuously available with off-site

backup.

f e. The only intervening combustible between this zone and other

V zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

| standards.

|

f. Roving operator and security patrols will contribute to an early

identification and action for plant fires.,

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

|

Attaclunent 1

.

--.._-----...__% ,__m-. . -m. , _ . . . . - . _ _ _ , _..___m v. , , - . - . - - . _ , , , , , , _ . __,,m -- , , , _ , , , __-r__,, - - - . - - - _ - _ , , - . - _ , _ - -
-



2. Planned Additional Fire Protection

O
1. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1W) and (RB-1E) to the

east. The only intervening combustible is flame retardant

cabling in trays which pass from FB-1W to RB-1E. This cabling

has been assumed lost for the proposed shutdown path for this

fire zone 'except for 5 cables for which an exemption was

requested. Therefore, the fire protection concern is only the

presence of the interveinir.g combustible.

To resolve this concern, the intervening cable trays which are

located at, or within 20 foot separation of redundant / diverse
e

circuits or equipment will be equipped with a water spray system

to mitigate postulated cable combustion. The density of the

spray will be commensurate with the fire loading resulting from

the intervening cabling. The spray system will be a pre-action

system equipped with fusible link spray heads. The pre-action

valve will be automatically opened by heat detectors near cable

trays and the boundary of the zone.

Attaclunent 1
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2.7.2.3 Exemption Request For Separation of Circuits within Zones RB-
(

i 1E and RB-1W

The Power Authority requests an exemption, from the
.,

requirements Sections III.G.2, III.G.3 and III.L of Appendix

1 R to 10CFR50.3, to the, extent that the separation criteria of

III.G.2 or the alternate shutdown capability of III.G.3 and

III.L would have to be met for Fire Zones RB-1E and RB-1W in

the Crescent area on Elevations 227'-6" and 242'-6" in the

| Reactor Building (Figure 4-6). The Authority specifically

requests exemption from the requirement to provide 20 foot

separation between the following circuits:

Division B

ICSPBBCl44 - Control to core spray valve, 10MOV-26B

O
Division A

1RHVARC255

1RITVCRC261

1RHVERC267 -- Power to unit coolers 66UC-22-C, -E, -G, and -J

1RUVGRC273

1RNVJRC279
'

.

The area of interest is referred to as the " Crescent Area" containing1

|

| the boundaries of fire zones RB-1E and RB-lW which join at column

,i line T. The crescent area is shown in Figure 4-6. This area extends

from Elevation 227 f t 6 in. to the ceiling beneath the floor at

Elevation 272'. Within this area at column line T is a section

referred to as the HPCI area which is bounded on the east and west by,

2-17
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fire suppression system foam barrier walls. These walls extend

approximately 8 ft vertically and are designed to maintain the foam

associated with the HPCI area foam fire suppression system within the

area of the HPCI turbine-pump unit. In addition to the manually- f
i
'

activated foam fire suppression system, there is an automatically-

actuated water-spray fire suppression system.
,

1

i The HPCI area is approximately 35 ft in length and approximately 20

ft in width. In the center of the HPCI area is a 29 ft by

|
approximately 5-1/2 ft wide concrete pedestal upon which the HPCI

turbine and pump are fixed. To either side of the HPCI pedestal

there is an approximately 4 ft wide grating area for access over and

around the HPCI turbine-pump unit. There is an additional 3 ft to 5

ft of access space between the grating and the surrounding walls.

In the southeast sector of the HPCI area is a unit cooler 66UC-22K, a

Division B unit cooler. The bottom of the unit cooler is 19 ft above
!

the floor and the top is 24 ft above the floor elevation. A second,

redundant Division A unit cooler, 66UC-22A, also serving the HPCI

area at the same elevation, exists in the northwest corner.

Approximately 12 ft to the west of the western edge of unit cooler

66UC-22K is a Division A cable tray, 1TC593R.

Since the HPCI system and the unit coolers UC66-22K and A are not

part of the alternate shutdown system for postulated fires in fire

zones RB-1E and RB-1W, their system functions may be lost. The !

Appendix R separation review is between circuits that could be cf the

alternate shutdown system (s). In this instance it would not be

2-18
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.I

a

between power cables to unit coolers 66UC-22A and K because their

function of space cooling in the HPCI area is not required in the

aftermath of an HPCI area fire.

Concern for separation in or near the HPCI area is proper between the

circuits identified above. Cable ICSPBBC144 is routed outside the

HPCI area 2-1/2 ft east of the east foam barrier wall and 30 ft above

the floor elevation. It exits into a tray 26 ft above the floor and

runs east away from the HPCI area. The Division A cables noted above

run in cable tray ITC593R from an elevation 25 ft off the floor to an

elevation 39 ft off the floor. This cable tray is located 25-1/2 ft

west of ICSPBBC144, approximately 23 ft west of the east foam barrier

wall, above the HPCI pump, and 13-1/4 ft away from the nearest hot

surface that could potentially be an ignition source for the HPCI

system lubricating oil. The circuits listed above for components of

opposite divisions are considered here as " redundant" to each other

merely to indicate that the closest circuits potentially of the

alternate shutdown system (s) are separated by more than 25 ft, i.e.,

greater than the specific separation distance of the Appendix R,

Section III.G.2.

, The effects of intervening combustibles between the two locations are

mitigated due to the following:

! a) The cables in tray 1TC591B are flame retardant;
|

b) The cables in tray 1TC591B are between 25 ft and 29 ft off4

the floor along the south wall of the HPCI compartment and

are routed above large insulated pipes with diameters in

(]) 2-19
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excess of the tray width and are thus baffled from the

effects of flame impingement from a postulated fire more than

25 feet below.

1

c) The lubricating oil in the HPCI system is normally contained
,

within the lubricating oil system, and can only be ignited if

its temperature rises above its flash point, i.e., above
.

approximately 450*F. This could only happen if the oil is
,

i sprayed upon hot surfaces in the area. The lubricating oil

system is not pressurized except during system operation and

test. Thus, the lube oil system has the potential to spray

lube oil from a postulated system break less than
,

approximately 1 percent of the time (assuming three days of

continuous HPCI operation and 24 hr of test per year, each a

conservative assumption). Other hot surfaces exist only ati

two points within the HPCI, on the turbine shell and at the

turbine control valve, which are generally away from the

circuits of concern. When the HPCI turbine is shut down, the

lubricating oil systems are not pressurized. A failure of

the lube oil system piping under these cirumstances would>

result in a small amount of oil being drained to the floor

area. Since there are no high temperature surfaces in the

floor area, ignition of the lube oil would be unlikely.

Previously, in the August 3,1978 response to an NRC request of Aprili

5, 1978 for additional information, the Power Authority, in response
f

to Question 24, discussed the potential for an HPCI lubricating oil

fire. That response stated in part

2-20
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A failure of the HPCI turbine lube oil piping for an operating tubine

would cause a loss of lubricating oil to the associated turbine

bearing causing the unit to become inoperable. There are two

circumstances which could cause a fire if this failure did occur:

1. This failure could cause the spraying of lubricating oil in

the immediate area of the turbine. A fire could be initiated

if the oil comes into contact with a surface at a temperature

higher than its flash point (approximately 450 F). The steam

supply piping to the turbine has the only surface which could

be at a temperature higher than 450*F. Ignition of the

lubricating oil by this piping is prevented by the metallic

insulated covering which protects this piping.

2. Failure of the lubricating oil supply would cause overheating

of the turbine bearings which could ignite lubricating oil in

the turbine itself. Control Room annunciation of "HPCI

TURBINE BEARING OIL LOW PRESSURE," "RCIC TURBINE OIL LOW

PRESSURE," or "RCIC TURBINE COUPLING END BEARING HIGH

TEMPERATURE" will inform the Control Room operator of a lube

oil system failure. Prompt inve:tigas.on and tripping of the

turbine by operating personnel will prevent a fire from
,

igniting.

d) Transient combustibles are unlikely to be present due to the

nature of the area, i.e., a contaminated security area

'

requiring proper authorization and preparation for access.

f
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A "back calculation" was performed to examine the ability of the

existing configuration to provide passive protection against a

postulated fire involving the smallest quantity of fuel in the worst

possible geometry and location. As was previously done, no credit

was taken in the analysis for any other protection such as detection,

automatic or manual suppression.
>

This analysis focused entirely on the smallest, worst-case fire

necessary to exceed the damage criteria, i.e., electrical failure of

cross-linked, polyethylene-insulated multiconductor cable with a

i neoprene jacket, for a single division. This approach was

intentionally taken and understood to provide more limiting results

! than that anticipated for the case of failure of redundant divisions.

The postulated fire was assumed to involve a rupture in the HPCI

I lubricating oil system and the subsequent spontaneous ignition.

Steady-state heat release rates were assumed to be achieved

instantaneously and computer optimum techniques were employed to
3

identify the smallest fuel volume and fire diameter necessary to

exceed the failure criteria as a result of radiative and convective

heat transfer.

Upon completion of this analysis it was determined that 35 gallons of

lubricating oil would be necessary to exceed the damage criteria of a

critical heat flux of 19kW/m2 and a critical energy of 5560 kJ/m2,

Such a fire would have to spread over an area of 98 ft2 in and around

the HPCI area in order to achieve this damage threshold. These

results further imply that for the extremely limiting assumptions

. ~
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utilized in this model, it is not possible for lesser quantities of

lubricating oil to exceed the cable damage criteria for this single

division. Moreover, the physical limitations associated with the

crescent area and the equipment layout within the area would preclude

the simultaneous failure of both divisions solely as a result of an

,

exposure fire involving lubricating oil.

In reality, one would expect the existing configuration to provide

sufficient passive protection against even greater quantities of

lubricating oil should one fully consider the mitigating effects of

equipment and piping layouts, contact cooling and ventilation. These

results suggest that a significant quantity of lubricating oil must

be consumed by fire prior to loss of function of a single division.

Loss of function for redundant divisions as a result of a lubricating

oil fire is essentially precluded by room geometry.

Because of the realization of a potential for NRC staff concern with

regard to the routing of the Division A circuits within the HPCI

area, a supplementary quantitative fire hazards analysis was

performed assuming a fire in the vicinity of the HPCI steam supply

piping. The fire assumes a lube oil line rupture which sprays oil

onto the steam supply line which is assumed to be unlagged and

ignites the oil.

The location of this fire is approximately 8.5 ft horizontally from

tray 1TC593R. At this point ITC593R is approxmiately at its highest

elevation of 39 ft off the floor. When ITC593R is at its lowest

elevation, 25 ft off the floor, the horizontal separation is
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i

approximately 14 ft. In reality, the lube oil fire would be expected
f

v to be confined to an area in the vicinity of the postulated unlagged,

steam supply piping which is on the north side of the HPCI pedestal.

Tray ITC593R is at its lowest point at the south wall, on the other

side of the pedestal.,

The following conclusions can be reached regarding the potential for

fire within the HPCI area and the ability of the plant to withstand a

fire in the HPCI areas

a) The quantity of transient and fixed combustibles within the

area is generally low, resulting in low fire hazard.4

;

b) Fire detection and suppression within the area, both

j automatic and remote manual, is more than adequate.

() c) The plant's ability to withstand the effects of a fire within
'

the area is excellent. More systems are available in the

aftermath of a fire which is confined to HPCI area than in

most other areas of the plant. For an HPCI area fire, the

only system that would be likely to be directly disabled is

the HPCI system itself.

i

d) Refer to exemption request in Section 2.7.2.2 for additional
i

j planned fire measures within the area of the Reactor

! Building.

other analyses of fires in either fire zone RB-lE or RB-lW included;

essentially all the divisional equipment within that zone, plus the

HPCI system. In the instance of a fire which is confined to the HPCI

{ 2-24
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area, essentially all division equipment other than the HPCI system

9
itself is available for postfire shutdown. The only reason that the

HPCI area has been studied and evaluated in the depth und detail

presented in this report, is because of the existence of a single

Division A cable tray above the HPCI system near the boundary line of

the two fire zones and the imposition of the additional separation

requirements contained within Section III.G.2 of Appendix R. After-

the detailed reexamination as requested by Appendix R, the conclusion

reached is that, for a fire in this particular area, the plant can

safely achieve both hot standby and cold shutdown with a minimum of

disruption of existing plant equipment.

The assumption of any damage beyond the HPCI system itself assumes a

massive fire and thereby presumes some failure in both the detection

system and the redundant and diverse suppression systems. Given the
sj

low probability of the existence of a transient combustible or a

lubricating oil system failure, which would be required to initiate

any form of major fire in the area, and then the additional low

probability of redundant and diverse fire suppression systems

failing; it is unlikely that any major fire could occur within the

HPCI area which could have any significant adverse effect on either

Division A or Division B safe shutdown systems. Additional fire

suppression sprays with fusible heads will be installed along the

boundary of the two zones. Water spray density will be sufficient to

mitigate propagation of the fire across the boundary. On that basis,

it is concluded that in fact substantially greater safe shutdown

capability exists in the aftermath of an HPCI system fire than one
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would have concluded simply t!. rough the review of the previous safe

Shutdown Analysis.
I

I Table 2.7.2.3 item B.2 indicates the safe shutdown systems available

j after a HPCI fire. That table indicates certain limitations on the
i

j availability of equipment and indicates local manual valve operation.

t In fact, it is believed that no local manual valve operation, with
;

the exception of a Division B core spray valve, would be required.

The summary information presented in that table regarding safe

shutdown systems is an abbreviated composite taken from the previous

safe Shutdown Analysis. In fact, most if not all divisional

equipment, both A and B other than the HPCI system itself, should be
i
'

available in the aftermath of an HPCI area fire.

[)
For additional supporting information refer to Appendices A-F, and H.

.

t

4
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TABLE 2.7.2.3-1 FIRE ZONES: RB-1 EAST AND RB-1 WEST

%s REACTOR BUILDING ELEV. 227'-6" HPCI AREA

EVALUATION PARAMETERS SUMMARY TABLE

I

.
A. Area Description

t

i
'

1. Construction ;

l

! a. North walls - 36 in. concrete - equal to or greater than

3 hr rating

1

b. South walls - 42 in. concrete backed by grade

c. East walls - Foam barrier wall - 8 in. concrete block,

part height 8 ft

d. West walls Foam barrier wall - 8 in. concrete block,-

part height 8 ft,

4 2. Ceiling height - 44 ft, 6 in.

3. Room volume - approx 35 ft x 44.5 ft x 20 ft = 31,150 ft3

4. Ventilation - area unit coolers

5. Congestion - typically 3 ft to 5 ft of access around HPCI

turbine-pump unit; manual large scale fire suppression would

be from elevated platforn.s outside, but proximate to the

area. General access for manual suppression is considered

good.

|

! B. Safe Shutdown Equipment

2-27
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TABLE 2.7.2.3-1 FIRE ZONES: RB-1 EAST AND RB-1 WEST

O\
REACTOR BUILDING ELEV. 227'-6" HPCI AREA

EVALUATION PARAMETERS SUMMARY TABLE - (Cont)

i

1. Redundant systems in area
,

1 a. Division A electrical power cables to unit cooler UC-

; 22-A, -C, -E, -G and -J; power cables are routed, high

i - above floor, i.e., 25 ft to 39 ft and are horizontally

separated from assumed fire source by 13-1/4 ft to 8-1/2

f ~. (at 39 ft elevation off floor); power cables are not

assumed lost due 'to effects of fire given vertical and
i

horizontal separation from fire source.
,

,

b. Division B - HPCI system (assumed lost due to fire)

i

2. Equipment in the HPCI area is not required for hot shutdown.

| () The fire can be expected to be contained within the HPCI area
!

north and south walls and the foam barrier walls. The

following equipment outside the HPCI area, as a minimum,

remains functional.
1

a. ADS (Division A and B)

b. Core Spray (Division A - local manual valve operations

required; (Division B))
i

1

i c. RHR (Division A - suppression pool cooling; Division B -

suppression pool cooling with local manual valve

l operation required)

() 2-28

,

t

I
'

_ _ _ . . _ _ _ _ _ . - - . . _ . . _ _ _ _ _ _ _ _ _ _ _ _ - . . . _-. _ _ _ . _ _ - . - _ _ . __ _ _ _ _ _ . ,



.-- -. . - . - - . . _. .-_ ~ . - . .- -. .

I

|

4

TABLE 2.7.2.3-1 FIRE ZO!!ES: RB-1 EAST A!!D RB-1 WEST'

() REACTOR BUILDI!!G ELEV. 227'-6" HPCI AREA
EVALUATIO!! PARAMETERS SUMMARY TABLE - (Cont)

:
I

shutdown cooling with local valved. RHR (Division A -

operation required; Division B - shutcown cooling)

e. ESW (Divisien A and B)

!

3. Type of equipment involved - HPCI system and associated unit>

coolers

C. Fire Hazards Analysis

I

1. Type of combustibles in area

a. HPCI system lubricating oil

b. Electrical cable which is flame retardant
(

i
! 2. Quantity of combustibles - the area generally contains very

low quantities of combustibles material

a. 155 gal of oil in lubricating oil systems

b. Four trays, low cable density separated vertically and

horizontally

3. Ease of ignition and propagation

a. Oil flash point (requires raising oil bulk volume

temperature above 450 F)

,
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TABLE 2.7.2.3-1 FIRE ZO!!ESe RB-1 EAST AllD RB-1 WEST
] REACTOR BUILDI!!G ELEV. 227'-6" HPCI AREA
; EVALUATION PARA!!ETERS SUMMARY TABLE - (Cont)
4

I i

. b. Cable is neoprene-jacketed with cross-linked polyethylene
;

insulation; cable is flame retardant.

.

4. Heat release potential'

!
'

a. Lubricating oil
|
4

Heat Release Rate
i

kW/m2

convective 728

radiative 816

O
actual 1544

,

4

b. XLPE/i.'eoprene Cable
1

i Heat Release Rate

! KW/m2

1

a

convective 14%

i

radiative 158

.,

actual 302
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TABLE 2.7.2.3-1 FIRE 20!!ES: RB-1 EAST A!!D RB-1 WEST
/ I REACTOR BUILDI!JG ELEV. 227'-6" HPCI AREA

EVALUATIO!! PARAMETERS SUMMARY TABLE - (Cont)

5. Transient combustibles - essentially none; only limited quantities (16

to 32 fl oz) of solvents /degreasers used in HPCI maintenance. HPCI

area, given its out-of-the-way location, is not a materials flow path
,

or storage area. The probability of significant transient

combustibles is very low.

6. Suppression damage to equipment - HPCI is assumed lost due to area

fire. Additional suppression damage to HPCI system is not relevant.

Foam barrier walls with contained fire suppression foam and/or water

spary within area. Water spray damage potential to the equipment due

to canual suppressio.. is negligible to the confined area, completely

separated from other safety-related equipment.
[(

D. Fire Protection-Existing

1. Fire detection systems - smoke detection systems over and around HPCI

turbine-pump pedestal

2. Fire Extinguishing Systems

a. Automatically actuated water spray system

b. Manually actuated foam fire suppression system

3. Hose Station Extinguisher

a. Distance to hose station - 60 ft max

b. Distance to fire extinguisher - immediate vicinity

(Aj 2-31
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TABLE 2.7.2.3-1 FIRE ZONES: RB-1 EAST A!!D RB-1 WEST
REACTOR BUILDI!!G ELEV. 227'-6" HPCI AREA

EVALUATION PARAMETERS SU!L".ARY TABLE. - (Cont)

4. Radiant Heat Shields

a. The HPCI steam supply piping is lagged, thus minimizing the

potential that sprayed lube oil could be raised to its flash
.

point and become a source of combustible material.

b. The cable trays in the area which are routed along the south wall

are above large insulated pipes (approx 36 in. in diameter),

steel plates and/or the steel casing of unit cooler UC-22K, all

of which will act as flame inpingement baffles and minimize the

potential for any piloted ignition of these cables.

5. Sprays with fusible heads will be provided for cable trays which

( _. are located at, or within 20 foot seperation of redundant / diverse A

circuits or equipment.

l

1

|

|
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2.7.2.4 Exemption Request for Interface Between RB-1A and RB-1E

Through Stairway

The Power Authority requests an exemption from the

requirements of Section III.G.2, III.G.3 and III.L of

Appendix R to 10 CFR 50, to the extent that the separation

criteria of III.G.2 or the alternative shutdown capability
.

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1E and RB-1A on Elevation 227'-6" and 272'-0"

respectively in the Reactor Building. The Authority

specifically requests exemption from the requirement that the

two areas be separated by enclosing the stairway between them

with a 3 hour fire barrier.

The existing and proposed alternate protection, technical

basis and justification for this exemption request are

1 contained in the attached Firo Area / Zone Summary Sheets-for

RB-1A and RB-lE.

i

,

,

!
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;

i.

FIRE AREA /ZO!!E SUM!!ARY SHEET

O. FIRE AREA RB-1

FIRE 20!!E RB-1Ai

!

|
Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast;

Quadrant) and Entire Elevations 326', 344',

i

and 369'

I. Safe Shutdown Systems Disabled

(
' 1. Most Division B shutdown systems are assumed disabled including RHR,
'

Core Spray, ADS, HPCI, and ESW.

'

,

2. RCIC System (Division A) is also assumed disabled due 'to the

postulated lost of control and power cables for RCIC steam supply

()1 valve 13!10V-16.

3. Motor Control Center (!!CC) 151 (Division A) is also postulated to be

disabled due to its proximity to zone RB-1A. Though this is a

Division A electrical power supply, the loads that it supplies, if

required, can be operated manually to effect shutdown.

II. Shutdown capability

The following shutdown systems are available:
4

1. ADS (Division A) - manual mode.4

2. Core Spray (Division A).

O
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i

*
,

LPCI, suppression pool cooling, and shutdown, Division A)(3. RHR -

;

cooling modes. (manual and electrical operation).'

'

4. ESW (Division A).
<.

5. RHR Service Water (Division A). s

i

Hot shutdown can be accomplished by manual reactor depressurization using,

i
' manual operation of ADS (Division A). Low pressure reactor coolant makeup

k.r

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. It Core
i

Spray System (Division A) is used for reactor coolant makeup and level

control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level
,

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided.
)

,later be provided by marjal line-up of the normalLong term cooling can
i *' shutdown cooling mode of the RHR System (Division A).

1 '

1

III. Identify and Justify Required Manual Actions
;

1

:

1. No manual operations are initially required;in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS

|P (Division A) are utilized.
J

2. If the assumed loss of HCC 151 (Division A) actually occurs due to the'

fire, ra.2.a; actions must be taken to deenergize MCC 151 by opening

n e, 'er for its supply feeder or the supply feeder located in''

i .

.aothen i,'.re zone and manually verifing valve positions for the
j

;

: O
;

!

Attad. ment 2
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,

following RHR System valves: 10MOV-13A, -12A, -89A, -166A, -167A, -

148A, -149A, -70A, and -26A.

f

I 3. Manual operation of steam supply valve 13n0V-16, if it should be

.>
affected by the fire, will restore RCIC system operation.

1 4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division A) shutdown cooling mode,

which is the normal cold shutdown method.

IV. Hecessary Instrumentation Available in Control Room

i

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

O
\.J

4. Suppression Pool Level

5. Core Spray System

i

a) Pump discharge pressure

b) Injection flow

,

6. RHR System
,

a) Pump discharge pressure

b) Injection flow
.

7. RCIC System'

a

Attacament 2
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i

1

4

a) Pump discharge pressure
,

: O
b) Injection flow

'

I

: 8. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability -

For fire zone RB-1A adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B, RB-1E and

RB-1C in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdownOi
i mode. These measures also prevent the occurrence of any unrecoverable
1

situation due to a postulated fire and provide protection based on the

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all
!

! zone boundaries with three exceptions which will be addressed as
|

part of an exemption request based on the additional

modifications described below. Piping and electrical

! penentration sleeves through these barriers will be protected by

3 hour rated fire stops.

I

l

i O
t

|
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1
:

Within RB-1A on Elevation 344, the combustibles are lead acid
,

storage battery systems which are contained in enclosures with' a

! one (1) hour rating.

The entire fire zone is equipped with areab. Detection Systems -

ionization detectors which alarm in the Control Room.

c. Suppression Systems'

Type Actuation -Location

Water Spray llanual Above cable Trays,

Elev. 272' at Southwest
i

boundary of RB-1A

Hose Stations llanual Entire Area

O d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other;

zones is electrical cabling. All electrical cabling is.

classified as flame retardant based on recognized industry

standards,'

i
i

j f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.
!

g. Good housekeeping and the control of combustible materials is
.

employed in this fire zone.

|

i

3

k) Attachment 2
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2. Planned Additional Fire Protection - The major volume combustibles in

this fire zone are the flame retardant cables located throughout the'

fire zone. In providing the safe shutdown capability for this zone,
1

it is conservatively assummed that all cable and equipment in this

zone becomes disabled. The basis for protection is to contain th.e

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above.

a. The 20 foot separation is provided between redundant cable with
i

the exception of one Division A centrol cable for RHR shutdown

! cooling isolation valve 10!!0V-18. This seperation deficiency is

described below:

Fire zones RB-1A and RB-1B contain a corridor which passes HCC-

151 and -161 adjacent to the drywell equipment hatch shieldwall

() at Elevation 272 feet (Figure 2-18). Within this zone, the safe

| shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

!

intervening combustible material consisting only of flame

retardant cabling.

i

.

Closest Horizontal
i
.

Separation with no
;

j Intervening Combustible

Division A Division B !!aterial

Conduit ICC655RP Junction Box JSPCI3 13ft

containing control containing control

cable IPCIARC014 cable IPCIBBC016

O,

,
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to 10MOV-18 to 10!!OV-17

: O
Based on this finding the cabling and power v pply for 10MOV-18

will be rerouted to a different fire zone.
4

b. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of Section III.G.2 of Appendix
,

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable trays which pass from zone

,

RB-1A to RS-1B. All of this cabling is assumed disabled for the

proposed shutdown path for this fire zone. Therefore, the fire

protection concern is limited only to the presence of an

intervening combustible.

To resolve this concern. the existing cable tray spray system for

the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be,

' modified to mitigate the postulated cable combustion. The

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be

Attachment 24
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t

automatically opened by heat detectors near the cable trays and'

O the boundary of the zone.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical'

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for
' () a fire in this zone. In addition, the fire loading resulting

from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the prcpagation

of fire from one zone to the other. !!o modifications are

considered necessary in this zone for this concern.

i,

d. To provide protection considered adequate for this zone the fire

,

protection features described below are proposed, and an

!

exemption is requested from the requirements of Section III.G.2i

of Appendix R for the interface between this zone (RB-1A) and

zone RB-1C which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire

rated enclosure does not presently enclose the stairway. The

O
I Attachment 2
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only combustibles located in the vicinity of the stairway are

t
flame retardant cabling unich pass through sleeves at the 326'

Elevation floor boundary which is adjacent to the stairway.

These cables are all Division B cables which are.not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 vic the

stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-lC at this location. The fire rating of this barrier will

i be commensurate with the fire loading in the entire zones and the

immediate area and the distance of combustibles from the zone

[)
boundary to be isolated.;

See also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-lE.
,

l

.,

4
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FIRE AREA / ZONE SUPHARY SHEET

j FIRE AREA RB-1

FIRE ZONE RB-1E,

Reactor Building - Crescent Area (East), Elev. 227'6"
,

I. Safe Shutdown Systems Disabled<

All Division B shutdown systems are assumed disabled including RHR, Core

Spray, HPCI, ESW, and manual ADS. RCIC System (Division A) is also assumed

disabled.

II. Shutdown capability>

The following shutdown systems are available for safe shutdown:

() 1. ,,, <,1,1,1,, ,, . ,,,,,1 ,,,,,

2. Core Spray (Division A)

3. RHR (Division A) - LPCI, Suppression pool cooling and shutdown cooling.;

!

| modes.

! 4. ESW (Division A).
!

'

5. RHR Service Water (Livision A).

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

|O
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Spray System (Division A) is used for reactor coolant makeup ..J level

O. control, RHR System (Division A) may be lined up on the suppression p ali

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occurring through the open safety relief

valve lines, suppression pool cooling will also be provided.
.

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).

III. Identify and Justify and Required Manual Actions
4

, 1. Local manual operation of the following RHR System (Division A) valves
i

may be required: 10MOV-25A, 10MOV-27A, 10MOV-39A, and 10MOV-38A.

2. Local manual operation of RHR valves required for the normal shutdown

cooling mode of RHR for long term cooling may be required. Manual

operation of the ADS (Division A) System and Core Spray will be used

initially for achieving hot shutdown. This will provide sufficient

time for the operators to manually operate the RHR valves mentioned

above. The number of valves above are few and repositioning of the
;

valve if necessary, manually, can be accomplished relatively easy.

t

'
i

;
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i

.

- IV. Necessary Instrumentation Available in Control Room

, 1. Reactor Pressure
!

I
J

] 2. Reactor Water Level

,

3. Suppression Pool Temperature
;

;

4. Suppression Pool Level<

,

e

i
'

j 5. Core Spray System
i
h

| a) Pump discharge pressure
,

i
1

i
b) Loop flow

,

1

6. RHR System

( a) Pump discharge pressure

i b) Loop flow

7. RCIC System
i

i

| a) Pump discharge pressure
i
l
I

! b) Loop flow
4

I
i 8. RHR Service Water

i

j. a) Flow

!

'
Notes:

!
!
i

i RCIC System is assumed to be unavailable

~

Oi

,

!

$

|
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V. Methods of Protecting Shutdown capability

For fire zone RB-1E adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1W, and RB-1A

in which the redundant / diverse shutdown systems and/or cables are located.

This is accomplished by the existing and proposed measures described below.

These measures are considered ' commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurrence of any unrecoverable situation due to

a postulated fire and provide protection based on the defense-in-depth

'

principle.

1. Existing Fire Protection

! a. Fire Zones adjacent to RB-lE are zones RB-1W to the west and RB-

1A above. The boundary wit'.1 RB-1A is the Elevation 272' building

floor which provides greater than a 3 hour rating. Piping and

cable penetration sleeves through this floor are protected by 3

hour rated fire stops. A twenty foot area beyond the boundary

between RB-lE and extending into RB-lW, was reviewed for

potential effects on the safe shutdown path. This review showed

that if the fire propagates up to 20 feet beyond the boundary of

RB-1E it has no effect on the safe shutdown path. This is true

except with the circuits identified in the exemption request
,

presented in section 2.7.2.3.

b. Detection Systems - RB-lE and adjoining RB-lW and RB-1A are

equipped with area ionization detectors which alarm in the

O
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,

i

Control Room. There is also a heat actuated detector (HAD)
: O system in the HPCI area enclosuke for automatic water spray
1

actuation.
>

c. Suppression Systems

Type Actuation Location

, .

a. Water Spray Automatic / Manual HPCI Enclosure

b. Foam System Manual HPCI Enclosure

i

f c. Hose Stations Manual Entire Crescent
1

I Area

d. A trained fire brigade is continuously available with off-site

backup.

!O
e. The only intervening combustible between this zone and other

)
i zones is electrical cabling. All electrical cabling is

i

classified as flame retardant based on recognized industry

standards.
1

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.,

1
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2. Planned Additional Fire Protection

a. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of section III.G.2 of Appendix

R for the interface between this zone (RB-1E) and RB-1W to the

west. The only intervening combustible is flame retardant

cabling in trays which pass from RB-lE to RB-1W. This cabling

has been assumed lost for the proposed shutdown path for this

fire zone except for 5 cables for which an exemption is

requested. Therefore the fire protection concern is only the

presence of the intervening combustible.

To mitigate this concern, the intervening cable trays which are

located at, or within 20 foot seperation of redundant / diverse

circuits or equipment, the zone boundary will be equipped with a

water spray system to further mitigate postulated cable

combustion. The density and distribution of the spray will be

commensurate with the fire loading resulting from the intervening

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be

automatically opened by heat detectors near the cable trays and

the boundary of the zone.

b. A fire barrier will be provided in the stairway area to mitigate

the propagation of fire from zone RB-1E (El. 227) to zone RB-1A,

! (El. 272) above the stairway. The fire rating of this barrier
!
i

| O

,
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i
i

:

will be commensurate with the fire loading in the entire zone and

O'

1
its distance from the stairway area.

:
)

.

.

.e

1

O.

1

|
.

I

i

i

.
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2.7.2.5 Exemption Request for Interface of Fire Zones RB-1A and RB-1B

in El. 272'-0"

,

The Power Authority requests an exemption from the
.

requirements ofSections III.G.2, III.G.3 and III.L of

Appendix R to 10 CFR 50, to the extent that the separation

criteria of III.G.2 or the alternative chutdown capability

criteria of III.G.3 and III.L would have to be met for Fire
i

Zones RB-1A and RB-1B on Elevation 272'-0" in the Reactor

; Building. The Authority specifically requests exemption from

the requirement that these zones be separated by a 3 hour

fire barrier.

The existing and proposed alternate protection, technical

basis and justification for this exemption request are

contained in the attached Fire Area / Zone Summary Sheets for

RB-1A and RB-1B.

}

;

!

*

2-34
'

!,
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-1A

Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast

Quadrant) and Entire Elevations 326', 344',

and 369'

!

I. Safe Shutdown Systems Disabled

a

1. Most Division B shutdown systems are assumed disabled including RHR,

Core Spray, ADS, HPCI, and ESW.

2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supply

valve 13MOV-16.'

!
,

3. Motor Control Center (HCC) 151 (Division A) is also postulated to be'

.

disabled due to its proximity to zone RB-1A. Though this is -a

Division A electrical power supply, the loads that it supplies,xif

f required, can be operated manually to effect shutdown.

; II. Shutdown capability

The following shutdown systems are available:

1. ADS (Division A) - manual mode.

.

2. Core Spray (Division A).

I
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,

LPCI, suppression pool cooling, and shutdown3. RHR (Division A) -

cooling modes. (manual and electrical operation).

4. ESW (Division A).

5. RHR Service Water (Division A).

Hot shutdown can be accomplished by manual reactor depressurization using
I

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

Spray System (Division A) is used for reactor coolant makeup and level

control, RHR System (Division A) may be lined up on the suppression pool;

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occuring through the open safety relief valve

g'S4 lines, suppression pool cooling will also be provided.
i V
i
; Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).i

III. Identify and Justify Required !!anual Actions

1. !!o manual operations are initially required in order to achieve the
;

!

hot shutdown condition if the Core Spray System (Division A) and ADS-

(Division A) are utilized.

; 2. If the assumed loss of !!CC 151 (Division A) actually occurs due to the

I
i fire, manual actions must be taken to deenergize !!CC 151 by opening
I
'

the breaker for its supply feeder or the supply feeder located in

another fire zone and manually verifing valve positions for the
,

I
.
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following RHR System valves: 10!!OV-13A, -12A, -89A, -166A, -167 A, -4

'

148A, -149A, -70A, and -26A.,

3. Manual operation of steam supply valve 13!10V-16, if it should be'

affected by the fire, will restore RCIC system operation.

4. An additional method of long term core cooling may be provided by

; manually lining up the RHR System (Division A) shutdown cooling mode,

which is the normal cold shutdown method.'

IV. !!ecessary Instrumentation Available in Control Room

,

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

O:

4. Suppression Pool Level

5. Core Spray System
;

i

; a) Pump discharge pressure
,

j b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. RCIC System

Attachment 3



a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability

RB-1A adequate protection is provided to prevent a fire inFor fire zone

this fire zone from propac-- .ag to adjoining fire zone (s) RB-1B, RB-1E and

RB-1C in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

i described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown
,

1 - mode. These measures also prevent the occurrence of any unrecoverable

postulated fire and provide protection based on thesituation due to a

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all

zone boundaries with three exceptions which will be addressed as'

,

part of an exemption request based on the additional

modifications described below. Piping and electrical

penentration sleeves through these barriers will be protected by

3 hour rated fire stops.

() Attachment 3
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Within RB-1A on Elevation 344, the combustibles are lead acid

storage battery systems which are contained in enclosures with a

one (1) hour rating.

b. Detection Systems - The entire fire zone is equipped with arca

ionization detec' tors which alarm in the Control Room.

c. Suppression Systems

Type Actuation Location

Water Spray !!anual Above cable Trays,

Elev. 272' at Southwest

boundary of RB-1A

Hose Staticns !!anual Entire Area

d. A trained fire brigade is continuously available with off-site'

i backup.
;

4 e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is
4

classified as flame retardant based on recognized industry

standards.

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

t

g. Good housekeeping and the control of combustible materials is,

'

,
employed in this fire zone.

!

:
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2. ~ Planned Additional Fire Protection - The major volume combustibles in
,

\- / this fire zone are the flame retardant cables located throughout the

In providing the safe shutdown capability for this zone,fire zone.

it is conservatively assummed that all cable and equipment in this

zone becomes disabled. The basis for protection is to contain the
.

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above.

a. The 20 foot separation is provided between redundant cable with

the exception of one Division A control cable for RHR shutdown

cooling isolation valve 10!!OV-18. This seperation deficiency is

described below:

Fire zones RB-1A and RB-1B contain a corridor which passes !!CC-

151 and -161 adjacent to the drywell equipment hatch shieldwall

( at Elevation 272 feet (Figure 2-18). Within this zone, the safe

shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

intervening combustible material consisting only of flame

retardant cabling.

Closest Horizontal

Separation with no

Intervening Combustible

Division A Division B !!aterial

c

Conduit 1CC655RP Junction Box JBPCI3 13ft

containing control containing control

cable IPCIARC014 cable 1PCIBBC016

i
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to 10MOV-18 to 10MOV-17

O.

this finding the cabling and, power supply for 10MOV-18Based on

will be rerouted to a different fire zone,

b. To provide protection considered adequate for this zone the fire

protection features deacribed below a're proposed and an exemption
d

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable trays which pass from zone

RB-1A to RB-1B. All of this cabling is assumed disabled for the
,

() proposed shutdown path for this fire zone. Therefore, the fire

protection concern is linsited only to the presence of an
;

intervening ccmbustible.

To resolve this concern, the existing cable tray spray system for

the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustion. The

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening
i

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be

2 Attachment 3
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automatically opened by heat detectors near the cable trays and

the boundary of-the zone.*~-

- c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdoun path for

a fire in this zone. In addition, the fire loading resulting'

from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the propagation

of fire from one zone to the other. tio modifications are

considered necessary in this zone for this concern.
:

d. To provide protectien considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

i of Appendix R for 'the interface between this zone (RB-1A) and

zone RB-lc which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire

rated enclosure does not presently enclose the stairway. The

O
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only combustibles located in the vicinity of the stairway aa

flame retardant cabling which pass through sleeves at the-326'

Elevation floor boundary which is adjacent to the stairway.

These cables are all Division B cables which are not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 via the

stairway. To resolve this concern, a fire barrier with fire-

| rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-1C at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the
.

immediate area and the distance of combustibles from the zone

boundary to be isolated.
),

,

see also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-1E.

!

,

j

!

I

i

0-
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FIRE AREA / ZONE SUMMARY

FIRE AREA RB-1

FIRE 20!!E RB-1B

REACTOR BUILDI!!G - ELEV. 272' (WEST SIDE) ELEV. 300' (SOUTHWEST QUADRANT)

I. Safe Shutdown Systems Disabled

1. Most Division A shutdown systems are assumed to be disabled including

RHR, Core Spray, ADS, and RCIC.

2. HPCI System (Division B) is also assumed to be disabled due to the

postulated loss of control and power cables for HPCI steam supply

valve 23MOV-16 which is located in adjacent fire zone RB-1A but less

that 20 feet from the boundary.

O
3. Motor Control Center (MCC) 161 (Division B) is also postulated to be

disabled due to proximity to this zone. Though this is a Division B

electrical power supply, the loads that is supplies are not required

to be electrically operable for a fire postulated for the fire zone.

II. Shutdown capability

The following shutdown systems are available:

1. ADS (Division B) - manual modes

2. Core Spray (Division B).

3. RHR System (Division B) - LPCI, suppression pool cooling, and shutdown

cooling modes. (manual and electrical operation).

O
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4. ESW System (Division B).

5. RHR Service Water System (Division B)

6. HPCI Systems (Division B) - with certain manual valve actuations

Hot shutdown can be accomplished by manual reactor depressurization

using manual operation of ADS (Division B). Low pressure reactor

coolant makeup and level control will be provided by either Core Spray

(Division B) or RHR System (Division B) lined-up in the LPCI injection

mode. If Core Spray System (Division B) is used for reactor coolant

makeup and level control, RHR Systems (Division B) may be lined-up in

the suppression pool cooling mode. If RHR System (Division B) is used

for injection and level control with vessel di scharge occurring

through the open safety relief valve lines, suppression pool cooling
;

;

; will also be provided.

Long term cooling can later be provided by manual line-up of the

normal shutdown cooling mode of the RHR System (Division B).;

III. IDE!!TIFY A!!D JUSTIFY A!!Y REQUIRED MA!!UAL ACTION

1. !!o manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division B) and

manual ADS (Division B) are utilized.

2. If the assumed loss of MCC 161 (Division B) occurs during the fire,

manual actions must be taken to deenergize MCC 161 by opening its

remote feeder breaker at substation L16 to preclude spurious
,

actuation. In this case and RHR System operation is required, the'

O'
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following valves must be operated manually: 10MOV-31B, 10MOV-12B, -
/~},

/ 89B, -166B, -167B, -148B, -149B, -70B, and -26B.

.

3. Manual operation of HPCI steam supply valve 23MOV-16, if it should be

affected by the fire, will restore HPCI system operation.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division B) in the shutdown

cooling mode, which is the normal cold shutdown method.

IV. !!ECESSARY I!!STRUMEllTATIO!! AVAILABLE Ill CONTROL ROOM

1. Reactor Pressure

"

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core spray system

a) Pump discharge Pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure
i

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pump flow *
:
1
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!!otes:

O
* Cables for this instrumentation .will be rerouted from the fire area to

insure its availability.

V. METHODS FOR PROTECTI!!G SHUIDOWil CAPABILITY
,

For fire zone RB-1B adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1A, RB-lC, and

RB-1W in which the redundant / diverse shutdown systems and / cables are
i

i located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

! personnel to bring the unit to, and to maintain it in, the safe shutdown
i

| mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

; defense in depth principle.
!

1. Existing Fire Protection
,

a. Zone Boundaries - a three hour fire rated barrier satisfying the

requirements of 10CFR50 Section III.G.2.a is provided at all zone

; boundaries with two exceptions which will be addressed as part of
i

an exemption request supported by additional modifications.

Piping and electrical penetration sleeves through these barriers

are protected by 3 hour rated fire stops.

The entire zone is equipped with area; b. Detection Systems -

i ionization detectors which alarm in the main control room.

Attachment 3
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c. Suppression Systems

Type Actuation Location

Water Spray Manual Above Cable Trays, Elev 272' at
South West Boundary of RB-1B

Hose Station Manual Entire Aret
a

d. A trained fire brigade is continuously available with off-site

backup.
.

e. The only intervening combustible between this zone and other

| zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.
|
:

f. Roving operations and security patrols will contribute to au |

early identification and action for plant fires.

1

g. Ge -d housekeeping and the control of combustible materials is1

! employed in this fire zone.

2. Planned Additional Fire Protection - The major combustibles in this'

fire zone are the flame retardant cables located in the cable tray

system which is located throughout the fire zone. In providing the

! safe shutdown capability for this zone, it is assumed that all cable

| and equipment in this zone becomes disabled. The basis for protection
,

is to contain the fire in this zone and not allow its propagation to

other fire zones.
I

r

O'
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h

a. To provide protection considered adequate for this zone, the firej
.

'
protection features described below are proposed, and an

| exemption is requested to from the requirements of Section

III.G.2 of Appendix R for the interface between this zone (RB-1B)

and zone RB-1A at the 272' elevation (south end). A three hour;

! fire rated wall does not exist at this zone boundary although a j

partial height three hour rated wall is presently installed. The

only intervening combustible between these two fire zones is

] flame retardant electrical cabling in cable trays which pass from

zone RB-1A to RB-18. All of this cabling is assumed disabled for

I the proposed shutdown path for this fire zone. Therefore, the

only fire protection concern is only the presence of an

intervening combustible.

To resolve this concern, the interviewing cable trays which are

located at, or within 20 feet separation of redundant / diverse
i

| circuits or equipment will be equipped with a water spray system
!

to mitigate postulated cable combustion. The density and'

f distribution of the cable tray spray system vill be commensurate

with the fire loading calculated for the intervening cabling.
I

! The spray system will be a pre-action system with fusable link

spray heads. The pre-action valve will be automatically opened

by heat detectors near the cable and the zone boundary,

b. To provide protection considered adequate for this zone, the fire

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1C on the 300' elevation

O
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(south side). A three hour fire-rated wall does not exist at

j this zone boundary. The only combustible located in the vicinity

| of the fire zone boundary is flame retardant electrical cabling.

There are no cables on either side of the zone boundary for 20

feet required for the proposed shutdown path for a fire in this

zone. In addition, the fire loadiitg resulting from cabling

i
; located twenty feet to either side of the zone boundary is

relatively low. Therefore, the fire protection concern is only
:

the presence of the intervening cable.

i To resolve this concern, the intervening cable trays which are

i
located at or within twenty feet separation of redundant / diverse

! equipment will be equipped with a water spray system to mitigate

. postulated cable combustion. The density and distribution of the
!

I spray will be commensurate with the fire loading resulting from

the intervening cabling. The spray system will be a pre-action

i
system with fusable link spray heads. The pre-action valve will'

be automatically opened by heat detectors near the cable trays,

and the zone boundary.

c. To provide protection considered adequate for this zone the fire
4

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1A in the area of the

stairway connecting between Elevations 300' and 326' (southwest

corner). A three hour fire rated enclosure does not presently

isolate this stairway.
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The only requirement for fire protection at this zone boundary is

to prevent the propagation of flame from Elevation 300' to ,

Elevation 326 via the stairway. Flame retardant cable is the

nearest combustible to this stairway (approximately 30 feet away;

i on Elevation 326 and approximately 40 feet away on Elevation

I 300). The re fore , additional protection is not considered
.I

necessary. Approval of this exemption is requested without
i

additionil modifications.
.

1
i

d. In order to prevent a fire in Zone RB-1B (elev. 272') from

propagating to Zone RB-1C (Elev. 300') through the open hatch
,

! located in the northwest corner, a 3 hour rated plug is provided.

f This ensures compliance with 10CFR50 Appendix R, Section III.G.2
i

since a fire barrier with a 3-hour rating is being provided.

'

;
'

.

,

|

!
l

|
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2.7.2.6 Exemption Request for Interface Between Fire Zones RB-1B and

RB-1C in Elevation 300'-0"

The Power Authority requests an exemption from the

requirements of Sections III.G.2, III.G.3 and III.L of

Appendix R to 10 CFR 50. to the extent that the separation

criteria of III.G.2 or the alternative shutdown capability

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1B and RB-1C on Elevation 300'-0" in the Reactor

Building. The Authority specifically requests exemption from

the requirement that these areas be separated by a 3 hour

fire barrier.

The existing and proposed alternate protection, technical

basis and justification for this exemption request are

contained in the attached Fire Area / Zone Summary Sheets for

RB-1B and RB-1C.
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FIRE AREA /ZO!!E SUMI!ARY

O
FIRE AREA RB-1

FIRE ZO!!E RB-1B

REACTOR BUILDI!!G - ELEV. 272' (WEST SIDE) ELEV. 300' (SOUTHWEST QUADRA!!T)
.

I. Safe Shutdown Systems Disabled

1. !!ost Division A shutdown systems are assumed to be disabled including

RHR, Core Spray, ADS, and RCIC.

2. HPCI System (Division B) is also assumed to be disabled due to the

postulated loss of control and power cables for HPCI steam supply

valve 23ttC"-16 which is located in adjacent fire zone RB-1A but less

that 20 feet from the boundary.

O
3. !!otor Control Center (MCC) 161 (Division B) it also postulated to be

disabled due to proximity to this zone. Though this is a Division B

electrical power supply, the loads that is supplies are not required

to be electrically operable for a fire postulated for the fire zone.

II. Shutdown Capability

The following shutdown systems are available:

1. ADS (Division B) - manual modes

2. Core Spray (Division B).

3. RHR System (Division B) - LPCI, suppression pool cooling, and shutdown

cooling modes. (manual and electrical operation).

O Attaciunent 4
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;

i
,

I 4. ESW System (Division B).

O
5. RHR Service Water System (Division B)

!

.

6. HPCI Systems (Division B) - with certain manual valve actuations

Hot shutdown can be accomplished by manual reactor depressurization

using manual operation of ADS (Division B). Low pressure reactor

coolant makeup and level control will be provided by either Core Spray
1

(Division B) or RHR System (Division B) lined-up in the LPCI injection

mode. If Core Spray System (Division B) is used for reactor coolant

makeup and level control, RHR Systems (Division B) may be lined-up in
|
; the suppression pool cooling mode. If RHR System (Division B) is used

for injection and level control with vessel discharge occurring1

,

through the open safety relief valve lines, suppression pool cooling

will also be provided.O
Long term cooling can later be provided by manual line-up of the

I normal shutdown cooling mode of the RHR System (Division B).
|

| III. IDENTIFY AND JUSTIFY ANY REQUIRED MAMUAL ACTICH

i

1. No manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division B) and

manual ADS (Division B) are utilized.
4

2. If the assumed loss of HCC 161 (Division B) occurs during the fire,
i

manual actions must be taken to deenergize MCC 161 by opening its

remote feeder breaker at substation L16 to preclude spurious

actuation. In this case and RHR System operation is required, the

Attachment 4
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following valves must be operated manually: 10!!OV-31B , 10!!OV-128, -

89B, -166B, -167B, -1 8B, -149B, -70B, and -26B.

3. Manual operation of HPCI steam supply valve 23!!OV-16, if it should be

affected by the fire, will restore HPCI system operation.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division B) in the shutdown

cooling mode, which is the normal cold shutdown method.

IV. !!ECESSARY I!!STRUI!E!!TATIO!! AVAILABLE I!! C0!!IROL ROO!!

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core spray system

a) Pump discharge Pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pump flow *
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O
* Cables for this instrumentation will be rerouted from the fire area to

insure its availability.

V. METHODS FOR PROTECTIt!G SHUIDOWil CAPABILITY

For fire zone RB-1B adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1A, RB-lC, and

RB-1W in which the redundant / diverse shutdown systems and / cables are

I located. This is accomplished by the existing and preposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown

mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

defense in depth principle.-

1. Existing Fire Protection

a. Zone Boundaries - a three hour fire rated barrier satisfying the
,

requirements of 10CFR50 Section III.G.2.a is provided at all zone

boundaries with two exceptions which will be addressed as part of

an exemption request supported by additional e.difications.

Piping and electrical penetration sleeves through these barriers

are protected by 3 hour rated fire stops.

1

! b. Detection Systems The entire zone is equipped with area --

l ionization detectors which alarm in the main control room.

i
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1

'<
c. Suppression Systems

O.

Type Actuation Location
,

Water Spray Manual Above Cable Trays, Elev 272' at'

South West Boundary of RB-1B

Hose Station !!anual Entire Area
,

i

T

d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other
f

zones is electrical cabling. All electrical cabling is'

classified as flame retardant based on recognized industry

standards.

f. Roving operations and security patrols will contribute to an

early identification and action for plant fires.
j

| g. Good housekeeping and the control of ccmbustible materials is

employed in this fire zone.
!
+

2. Planned Additional Fire Protection - The major combustibles in this

fire zone are the flame retardant cables located in the cable tray

system which is located throughout the fire zone. In providing the

safe shutdown capability for this zone, it is assumed that all cable

and equipment in this zone becomes disabled. The basis for protection

is to contain the fire in this zone and not allow its propagation to

| other fire zones.

Attachment 4
I

'

O
l

.

. -. _ . - - _ - . -_ - --



J

To provide protection considered adequate for this zone, the firea.

protection features described below are proposed, and an

exemption is requested to from the requirements of Section

III.G.2 of Appendix R for the interface between this zone (RB-1B)

and zone RB-1A at the 272' elevation (south enu; A three hour

fire rated wall does not exist at this zone boundary although a

partial height three hour rated wall is presently installed. The

only intervening combustible between these two fire zones is

flame retardant electrical cabling in cable trays which pass from

zone RB-1A to RB-18. All of this cabling is assumed disabled for

the proposed shutdown path for this fire zone. Therefore, the

only fire protection concern is only the presence of an

intervening combustible.

To resolve this concern, the interviewing cable trays which are

I located at, or within 20 feet separation of redundant / diverse

circuits or equipment will be equipped with a water spray system

to mitigate postulated cable combustion. The density and

| distribution of the cable tray spray system will be commensurate

with the fire loading calculated for the intervening cabling.

The spray system will be a pre-action system with fusable link

spray heads. The pre-action valve will be automatically cpened

by heat detectors near the cable and the zone boundary.

b. To provide protection considered adequate for this zone, the fire

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1C on the 300' elevation

O
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(south side). A three hour fire-rated wall does not exist at

this zone boundary. The only combustible located in the vicinity

of the fire zone boundary is flame retardant electrical cabling.

There are no cables on either side of the zone boundary for 20

feet required for the proposed shutdown path for a fire in this

zone. In addition, the fire loading resulting from cabling

located twenty feet to either side of the zone boundary is

relatively low. Therefore, the fire protection concern is only

the presence of the intervening cable.

To resolve this concern, the intervening cable trays which are

located at or within twenty feet separation of redundant / diverse

equipment will be equipped with a water spray system to mitigate

postulated cable combustion. The density and distribution of the

spray will be commensurate with the fire loading resulting from

the intervening cabling. The spray system will be a pre-action

system with fusable link spray heads. The pre-action valve will

be automatically opened by heat detectors near the cable trays

and the zone boundary.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1A in the area of the

stairway connecting between Elevations 300' and 326' (southwest

corner). A three hour fire rated enclosure does not presently-

isolate this stairway.

Attachment 4A
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The only requirement for fire protection at this zone boundary is

to prevent the propagation of flame from Elevation 300' to

Elevation 326 via the stairway. Flame retardant cable is the

nearest combustible to this stairway (approximately 30 feet away

on Elevation 326 and approximately 40 feet away on Elevation

300). The re fore , additional protection is not considered

necessary. Approval of this exemption is requested without

additional modifications.

d. In order to prevent a fire in Zone RB-1B (elev. 272') from

propagating to Zone RB-1C (Elev. 300') through the open hatch

located in the northwest corner, a 3 hour rated plug is provided.

This ensures compliance with 10CFR50 Appendix R, Section III.G.2

since a fire barrier with a 3-hour rating is being provided.

O'

!

i
i

|

!
|

|

i
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-lC
,

-Reactor Building-Elev. 300' (Northeast and Northwest Quadrants)

I. Safe Shutdown Systems Disabled

; 1. Most Division B Shutdown Systems are assumed to be disabled including

RHR, Core Spray, ADS and RCIC.
,

I

| 2. Core Spray Division A is also disabled due to loss of injection valves

I 14-MOV-11A and B and 14-HOV-12A and B.
I

t

II. Shutdown capability
,

;

The following Shutdown Systems are available:'

O
1. ADS (Division A) Hanual Hode from the Control Room

I

2. RHR System (Division A) Suppression Pool Cooling, shutdown cooling

(with Manual operation of 10-MOV-18), LPCI (after injection valves

have been powered from MCC153)

3. RCIC System - Manual Mode from the Control Room
,

4. ESW System (Division A)

S. RHR Service Water System (Division A)

i

Hot shutdown can be accomplished by manual Reactor depressurization using

ADS Division A from the Control Room. High pressure makeup 'and level

control can be provided by RCIC operation from the Control Room. Low
i

O
'
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.

pressure Reactor coolant makeup and Level Control will be provided by RHR

() (Division A) LPCI Mode after injection valves have been powered from

McC153. Extended cooling can be provided by LPCI Heat Exchanger, Long term
"

cooling can also be provided later by manual line-up of the RHR Shutdown

Cooling mode af ter manual opening of 10-!!0V-18.

III. Identify and Justify Any Required Manual Action

1. No manual operations are initially required in order to achieve the

hot shutdown condition if ADS Division A and RCIC Division A are used. @

2. If the assumed loss of inverter 3A actually occurs LPCI operation can

be restored by manually closing breaker OG2 in MCC163. |6

cooling in addition to LPCI Heat Exchanger may be provided3. Long term

by manually opening 10-MOV-18 if its control cables are actually

(() affected. This will make RHR Shutdown Cooling available.

IV. Necessary Instrumentation Available in Control Rocm

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level
. . _ .

5. Core Spray System

a) Injection flow

b) Pump discharge pressure
1

6. RHR System ,

I

a) Pump discharge pressure ;

b) Injection flow

(
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7. HPCI System
4

-

a) Punp discharge pressure

b) Injection flow
4

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

I
V. !!ethods of Protecting Shutdown capability

For fire zone RB-1C adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B,-1A in

which the redundant / diverse shutdown systems and/or cables are located.
|

This is accomplished by the existing and proposed measures described below.

() These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurence of any unrecoverable situation due to a

postulated fire and provide protection based on the defense in depth

principle employed for reactor plant safety.

i

1. Existing Fire Protection

i

!

a. Zone Boundaries - a three hour rated fire barrier satisfying the
|

requirements of 10CFR50, Section III.G 2 is provided at all zone
,

4

boundaries with three exceptions which will be addressed as part

of an exemption request based on additional modifications

Attachment 4
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assembled below. Piping and electrical penetration sleevesj

() through these barriers are protected by 3 hours rated fire stops.

"

b. Detection Systems The entire zone is equipped with area-

ionization detectors which alarm in the main Control Room.
.

c. Suppression Systems

Type Actuation Location.

.

a Water Spray Manual Above Cable Trays, Elev.

j 272' at south west

boundary of RB-1B

b Hose Stations Manual Entire Area;

.

d. A trained fire brigade is continuously available with off-site
;

() backup.
'

>

e. The only intervening ccabustible between this zone and other
,

zones is electrical cabling. All electrical cabling is,

classified as flame retardant based on recognized industry

i

| standards.
;

!

f. Roving operations and security patrols will contribute to an;

I early indentification and action for plant fires.

g. Good housekeeping and the control of combustible materials is
,

employed in this fire zone.

,

1
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2. Planned Additional Fire Protection

i
>

a. The major combustibles in this fire :ene are the flame retardant

cables located in the cable tray system which is located

throughout the fire zone. In providing the safe shutdown

capability for this zone, it is conservatively assumed that all

cable and equipment in this zone becomes disabled. The bases for

protection is to contain the fire in this :ene and not allow its

propogation to cther fire zones identified in Section V above.

To provide protection considered adequate for this :ene the fire

protection features deteribed below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-lC) and

zone RB-1A. This request is the same as requested for RB-1A. A

( ) three hour fire rated wall does not exist at this :ene boundary.

The only combustibles located in the vicinity of the fire :one

boundary are flame retardant electrical cabling. These cables

are not directly intervening because there is an cpen 6'

horizontal air-gap between cabling in the two :enes. There are

no cables on either side of the :ene boundary for 20 feet

required for the proposed shutdown path for a fire in this zone.

In addition, the fire loading resulting from cabling located at

twenty feet to either side of the ene boundary is low (less than
I

25 cables total). Therefore, no additional modifications are

considered necessary in this zone for this concern.
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celeted
R

b. To provide protection considered adequate for this :ene, the fire

protection features described below are proposed, and an
, .s

( )

everption is requested frcm the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1C) and

zone RB-1A in the area of the connecting stairway between

elevations 300' and 326' (northeast corner). This is the same

request as for Zone RS-1A. A three hour fire rated enclosure

does not presently isolate this stairway. The only combustibles

located in the vicinity cf the stairway is flame retardant

cabling which pass through sleeves at the 326' elevation floor

boundary which are adjacent to the stairway. These cables are

all Division S cables which are g required for the safe

shutdown capability required for a fire in zone RS 1C.

4Attachment



The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326' via

the stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1C

to RB-1A at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area, and the distance of combustibles from the zone

boundary to be isolated.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and, an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this :ene (RB-lP) and
R

:one RB-16 on the 300' elevation . A three hour fire-rated wall
7

C does not exist at this :ene boundary. The only combustible

located in the vicinity of the fire zone boundary is flame

retardant electrical cabling. There are no cables on either side

of the zone boundary for 20 feet which are required for the

proposed shutdown path for a fire in this zone. In addition, the

fire loading resulting from cabling located within twenty feet of

the zone boundary is relatively low. To resolve this concern,

the intervening cable trays, which are located at or within

twenty feet separation of redundant / diverse circuit or equipment

will be equipped with a water spray system to mitigate postulated

cable combustion. The density and distribution of the spray will

be commensurate with the fire loading resulting from the
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;

intervening flame retardant cabling. The spray system will be a

pre-acticn system equipped with fusible link spray heads. The'

pre-action valve will be automatically opened by heat detectors

near the cable trays and the boundary of the zone.

d. In order to prevent a fire in zone RB-1C Elev 300' from !

propagating to zone RB-13 Elev 272' through the open hatch

located in the northwest corner, a plug with a 3 ho';r rating is;

provided. This ensures compliance with 10CFR50 Appendix R,'

Section III.G.2.

1

:
<

O
i

|
,

.

I

,
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2.7.2.7 Exemption Request for the Interface Between Fire Zones RB-1A

and RB-1C in Elevatien 300'-0"
.

The Power Authority requests an exemption from the

requirements of Sections III.G.2, III.G.3 and III.L of'

.

. Appendix R to 10 CFR 50, to the extent that the separation
!

! criteria of III.G.2 or the alternative shutdown capability

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1A and RB-1C on Elevation 300'-0" in the Reactor

Building. The Authority specifically requests exemption from

i the requirement that these areas be separated by a 3 hour

fire barrier.

The existing and proposed alternate protection, technical
,

! basis and justification for this exemptien request are

i () contained in the attached Fire Area / Zone Summary Sheets for

RB-1A and RB-1C.

i

.
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FIRE AREA /ZOME SUMMARY SHEET

( FIRE AREA RB-1

FIRE ZOME RB-1A

I

;

Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast'

Quadrant) and Entire Elevations 326', 344',

and 369''

i

4

I. Safe Shutdown Systems Disabled

1. Most Division B shutdown systems are assumed disabled including RHR,

Core Spray, ADS, HPCI, and ESW.

2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supply

; () valve 13HOV-16.

l
i 3. Motor Control Center (HCC) 151 (Division A) is also postulated to be

disabled due to its proximity to zone RB-1A. Though this is a

Division A electrical power supply, the loads that it supplies, if

required, can be operated manually to effect shutdown.

!

II. Shutdown capability

,

The following shutdown systems are available:

1. ADS (Division A) - manual mode.

2. Core Spray (Division A).

() Attachment 5
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LPCI, suppression pool cooling, and shutdown3. RHR (Division A) -

cooling modes. (manual and electrical operation).

4. ESW (Division A).

5. RHR Service Water (Division A).

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant . makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

Spray System (Division A) is used for reactor coolant makeup and level

control, RHh System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided.

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).

III. Identify and Justify Required !!anual Actions

1. !!o manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS

(Division A) are utilized.

2. If the assumed loss of !!CC 151 (Division A) actually occurs due to the

I fire, manual actions must be taken to deenergize !!CC 151 by opening

the breaker for its supply feeder or the supply feeder located in

another fire zone and manually verifing valve positions for the'

i
'

O
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following RHR System valves: 10MOV-13A, -12A, -89A, -166A, -167A, -

() 148A, -149A, -70A, and -26A.

3. Manual operation of steam supply valve 13MOV-16, if it should be

affected by the fire, will restore RCIC system operation.

4. An additional method of long term core cooling may be provided byj

manually lining up the RHR System (Division A) shutdown cooling mode,

i which is the normal cold shutdown method.
,

1

IV. Necessary Instrumentation Available in Control Room
i -

] 1. Reactor Pressure

4

2. Reacto/ Water Level

3. Suppression Pool Temperature

| 4. Suppression Pool Level

i 5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

i

b) Injection flow

7. RCIC System
!

!
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a) Pump discharge pressure
, ~ ,

( j)u
b) Injection flow

8. RHR Service Water

a) Pump flow

v. Methods of Protecting Shutdown capability

RB-1A adequate protection is provided to prevent a fire inFor fire zone

this fire zone from propagating to adjoining fire zone (s) RB-1B, RB-lE and

RB-lc in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown
7-s
G) mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Secticn III.G.2.a is provided at all

boundaries with three exceptions which will be addressed aszone

part of an exemption request based on the additional

modifications described below. Piping and electrical

penentration sleeves through these barriers will be protected by

3 hour rated fire stops.

| J
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Within RB-1A on Elevation 344, the combustibles are lead acid

( storage battery systems which are contained in enclosures with a
,

one (1) hcur rating.

The entire fire zone is equipped with areab. Detection Systems -

ionization detectors which alarm in the Control Room.
4

1

J c. Suppression Systems

Type Actuation Location

' Water Spray !!anual Above Cable Trays,

Elev. 272' at Southwest

boundary of RB-1A

Hose Stations !!anual Entire Area

( d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of ecmbustible materials is

employed in this fire zone.

.
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2. Planned Additional Fire Protection - The major volume combustibles in

s_/ this fire zone are the flame retardant cables located throughout the

'In providing the safe shutdown capability for this zone,fire zone.

it is conservatively assummed that all cable and equipment in this

zone becomes disabled. The basis for prc action is to contain the

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above.

a. The 20 foot separation is provided between . redundant cable with

the exception of one Division A control cable for RHR shutdown

cooling isolation valve 10MOV-18. This seperation deficiency is

described below:

Fire tones RB-1A and RB-1B contain a corridor which passes HCC-

151 and -161 adjacent to the drywell equipment hatch shieldwall

( at Elevation 272 feet (Figure 2-18) . Within this zone, the safe

shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

in'tervening combustible material consisting only of flame

retardant cabling.
'

,

s-

Clos'est Hori,zontal

Separation with no
,

Intervening Combustible

'Division A Division B Material
_

,

Conduit 1CC655RP Junction Box JBPCI3 13ft

containing control containing control

cable IPCIARC014 cable IPCISBCd16
'

,
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to 10HOV-18 to 10!!OV-17

this finding the cabling and power supply for 10MOV-18Based on

will be rerouted to a different fire zone.

b. To provide protection considered adequate for this zone the fire

protection features described below a'e proposed and an exemptionr
,

.

is requested from the requirements of Section III.G.2 of Appendix
t R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable r:ays which pass from zone

RB-1A to RB-1B. All of this cabling is assumed disabled for the

() proposed shutdown path for this fire zone. Therefore, the fire

protection concern is limited only to the presence of an

intervening combustible.
x

' To resolve this concern, the existing cable tray spray system for

the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustion. The

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening

cabling. The spray system will be a pre-action system equipped

j with fusable link spray heads. The pre-action valve will be

() Attachment 5
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automatically opened by heat detectors near the cable trays and

J the boundary of the zone. .

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this :ene (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two

:ones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for

a fire in this sone. In addition, the fire loading resultingn
( )

from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the propagation

of fire from one zone to the other. flo modifications are

considered necessary in this :ene for this concern.

d. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

s

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1A) and

zone RB-1C in the area of the connecting stairway between Elevations

300' and 326' (northeast corner) . This is the same request for

zone RB-lC. A three hour fire rated enclosure does not presenc1v

isolate the stairway. The
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only combustibles located in the vicinity of the stairway are

'

flame retardant cabling which pass through sleeves at the 326'

Elevation ficor boundary which is adjacent to the stairway.

These cables are all Division B cables which are not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 via the
'

stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if cequired), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-1C at this location. The fire rating of this barrier will
f

be commensurate with the fire loading in the entire zones and the
;

immediate area and the distance of combustibles from the zone

; boundary to be isolated.
t

See also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-1E.
4

k

,

.
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FIRE AREA /ZO!!E SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-lc

Reactor Building-Elev. 300' (!!ortheast and !!orthwest Quadrants)

!
I. Safe Shutdown Systems Disabled

1. Most Division B Shutdown Systems are assumed to be disabled including

RHR, Core Spray, ADS and RCIC.

2. Core Spray Division A is also disabled due to loss of injection valves

14-MOV-11 A and B and 14-!!OV-12A and B.j

II. Shutdown capability

i The following Shutdown Systems are available:

O 1. ADS (Division A) Manucl !! ode from the Control Room

2. RHR System (Division A) Suppression Pool Cooling, shutdown cooling

- (with !!anual operation of 10-!!0V-18), LPCI (after. injection valves

'

have been powered from !!CC153)
'

;

i
-

3. RCIC System - Manual !! ode from the Control Room

4. ESW System (Division A)j

i
1

5. RHR Service Water System (Division A)

!

! Hot shutdown can be accomplished by manual Reactor depressurization using

ADS Division A from the Control Room. High pressure makeup and level

control can be provided by RCIC operation frcm the Control Room. Low
i
!!

' Attachment 5
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pressure Reactor coolant makeup and Level Control will be provided by RHR

(Division A) LPCI !! ode after injection valves have been powered from
,

MCC153. Extended cooling can be provided by LPCI Heat Ex-hanger, Long term>

cooling can also be provided later by manual line-up of the RHR Shutdown

Cooling mode af ter manual opening of 10-!!?1-18.

III. Identify and Justify Any Required Manual Action

1. !!o manual operations are initially required in order to achieve the

hot shutdown if ADS Division A and RCIC Division A are used.

2. If the assumed loss of inverter 3A actually occurs LPCI operation can

be restored by manually closing breaker 062 in HCC163.

3. Long term cooling in addition to LPCI Heat Exchanger may be provided

by manually opening 10-!!OV-18 if its control cables are actually

() affected. This will make RHR Shutdown Cooling available.

,

IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Injection flow

b) Pump discharge pressure

6. RHR System

a) Pump discharge pressure

b) Injection flow
,

O
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7. HPCI System

() a) Pump discharge pressure

b) Injection flow

8. RCIC System,

a) Pump discharge pressure,

b) Injection flow

9. RHR Service Water

1 a) Pump flow

V. Methods of Protecting Shutdown capability

For fire zone RB-lC adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B,-1A in

which the redundant / diverse shutdown systems and/or cables are located.

! This is accomplished by the existing and proposed measures described below.

() These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurence of any unrecoverable situation due to a

postulated fire and provide protection based on the defense in depth

principle employed for reactor plant safety.

;

1. Existing Fire Protection

|
' a. Zone Boundaries - a three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2 is provided at all zone

boundaries with three exceptions which will be addressed as part
I

of an exemption request based on additional modifications

i

o
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assembled below. Piping and electrical penetration sleeves

through these barriers are protected by 3 hours rated fire stops.

The entire zone is equipped with areab. Detection Systems -

ionization detectors which alarm in the main Control Room.

c. Suppression Systems

Type Actuation Location

a Water Spray !!anual Above Cable Trays, Elev.

272' at south west

boundary of RB-1B
|

b Hose Stations 1-!anual Entire Area

d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.

f. Roving operations and security patrols will contribute to an

early indentification and action for plant fires. .

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.
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2. Planned Additicnal Fire Protection
p
'. >

a. The major combustibles in this fire zone are the flame retardant

cables located in the cable tray system which is ! located

throughout the fire zone. In providing the safe shutdown

capability for this :ene, it is conservatively assumed that all

cable and equipment in this zone becomes disabled. The bases for

protection is to contain the fire in this :ene and not allow its

propogation to other fire zones identified in Section V aboee.

To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1C) and

zone RB-1A. This request is the same as requested for RS-1A. A

p)s three hour fire rated wall does not exist at this zone boundary.x_

The only combustibles located in the vicinity of the fire zone

boundary are flame retardant electrical c a'b ling. These cables

are not directly intervening because there is an cpen 6'

hori: ental air-gap between cabling in the two :enes. There are

no cables on either side of the zone boundary for 20 feet

required for the proposed shutdown path for a fire in this zone.

In addition, the fire leading resulting frem cabling located at

twenty feet to either side of the :ene boundary is low (less than

25 cables total). Therefore, no additional modifications are '

considered necessary in this zone for this concern.
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b. To provide protection considered adequate for this :ene, the fire

protection features described below are proposed. and an
p_
( :
' ' '' exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface bet. teen this :ene (RS-1C) and

:ene RB-1A in the area of the connecting stairway between

elevations 300' and 326' (northeast corner). This is the same

request as for Zone RS-1A. A three hour fire rated enclosure

does not presently isolate this stairway. The only combustibles

located in the vicinity cf the stairway is flame retardant

cabling which pass through sleeves at the 326' elevation floor

boundary which are adjacent to the stairway. These cables are

all Division B cables which are not required for the safe

shutdown capability required for a fire in :ene RB-lC.
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The only requirement for fire protection is to prevent the

O propagation of flame from Elevation 300' to Elevation 326' via

the stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1C

to RB-1A at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area, and the distance of combustibles from the zone

boundary to be isolated,

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and, an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone .(RB-1B) and

zone RB-1C on the 300' elevation . A three hour fire-rated wall

does not exist at this zone boundary. The only combustible

located in the vicinity of the fire zone boundary is flame

retardant electrical cabling. There are no cables on either side

of the zone boundary for 20 feet which are required for the

proposed shutdown path for a fire in this zone. In addition, the

fire loading resulting from cabling located within twenty feet of

the zone boundary is relatively low. To resolve this concern,

the intervening cable trays, which are located at or within
|

twenty feet separation cf redundant / diverse circuit or equipment

will be equipped with a water spray system to mitigate postulated

cable combustion. The density and distribution of the spray will
,

!

be commensurate with the fire loading resulting from the
i
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I

intervening flame retardant cabling. The spray system will be a I

() pre-action system equipped with fusible link spray heads. The i

pre-action valve will be automatically opened by heat detectors

. near the cable trays and the boundary of the zone.
!

i
d. In order to prevent a fire in zone RB-lc Elev 300' from;

:

| propagating to zone RB-1B Elev 272' through the open hatch

located in the northwest corner, a plug with a 3 hour rating is

| provided. This ensares compliance with 10CFR50 Appendix R,

! Section III.G.2.

,

i

!

.; O
1

!

,

4

:

i
:

.i

1

,
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2.7.2.8 Exemption Request for Interface Between Fire Zones RB-1A and

RB-1C through Stairway

The Power Authority requests an exemption from the

requirements of Sections III.G.2, III.G.3 and III.L of

Appendix R to 10 CFR 50, to the extent that the separation

criteria of III.G.2 or the alternative shutdown capability

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1A and RB-lC on Elevations 272'-0" and 300'-0"

respectively . in the Reactor Building through stairway. The

Authority specifically requests exemption from the

requirement that these areas be separated by enclosing the

stairway between them with a 3 hour barrier.

The existing and proposed alternate protection, technical

(? basis and justification for this exemption request are'

contained in the attached Fire Area / Zone Summary Sheets for

RB-1A and RB-lC.

,

,

f

!
i

j
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FIRE AREA /ZOME SUMMARY SHEET

() FIRE AREA RB-1

FIRE ZOME RB-1A

Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast

j Quadrant) and Entire Elevations 326', 344',
I

and 369''

.

I. Safe Shutdown Systems Disabled

1. Most Division B shutdown systems are assumed disabled including RHR,

Core Spray, ADS, HPCI, and ESW.
,

!
2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supply'

() valve 13MOV-16.,

! 3. Motor control Center (MCC) 151 (Division A) is also postulated to be

i

disabled due to its proximity to zone RB-1A. Though this is a

I Division A electrical power supply. the loads that it supplies, if
.

required, can be operated manually to effect shutdown.

II. Shutdown capability

The following shutdown systems are available:

! 1. ADS (Division A) - manual mode.
i

.

2. Core Spray (Division A).
|
;

!
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>

3. RHR (Division A) - LPCI. suppression pool cooling, and shatdown

cooling modes. (manual and electrical operation).

4. ESW (Division A).

5. RHR Service Water (Division A).
|

i Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection ' mode. If Core

Spray System (Division A) is used for reactor coolant makeup and level

control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided.

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).
,

III. Identify and Justify Required Manual Actions

i

1. No manual operations are init. ally required in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS
:

| (Division A) are utilized,
l

|

2. If the assumed loss of MCC 151 (Division A) actually occurs due to the

i fire, manual actions must be taken to deenergize MCC 151 by opening

the breaker for its supply feeder or the supply feeder located in

I another fire zone and manually verifing valve positions for the

O
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following RHR System valves: 10MOV-13A, -12A, -89A, -166A, -167A, -

() 148A, -149A, -70A, and -26A.

3. Manual operation of steam supply valve 13HOV-16, if it should be
!

affected by the fire, will restore RCIC system operation.'

I 4. An additional method of long term core cooling may be provided by
!

manually lining up the RHR System (Division A) shutdown cooling mode,

which is the normal cold shutdown method.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure
,

2. Reactor Water Level

3. Suppression Pool Temperature

i O
| 4. Suppression Pool Level

5. Core Spray System

| a) Pump discharge pressure

b) Injection flow

6. RHR System
;

a) Pump discharge pressure
.

b) Injection flow

7. RCIC System
!

!
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a) Puup discharge pressure

O
b) Injection flow

8. RHR Service Water

a) Pump flow

.

V. Methods of Protecting Shutdown Capability

,

For fire zone RB-1A adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RS-1B, RB-1E and

RB-lc in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdowni

O mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all

zone boundaries with three exceptions which will be addressed as

part of an exemption request based on the additional

modifications described below. Piping and electrical

penentration sleeves through these barriers will be protected by

3 hour rated fire stops.;

;

I
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Within. RB-1A on Elevation 344, the combustibles are lead acid

storage battery systems which are contained in enclosures with a

,

one (1) hour rating.

The entire fire zone is equipped with areab. Detection Systems -

ionization detectors which alarm in the Control Room.

c. Suppression Systems-

|

Type Actuation Location

Water Spray !!snual Above Cable Trays,

Elev. 272' at Southwest

boundary of RB-1A
i

Hose Stations !!anual Entire Area

() d. A trained fire brigade is continuously available with off-site

'

backup.
i
I

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry
,

standards.

!
f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials isI

|

employed in this fire zone.'

i
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2. Planned Additional Fire Protection - The major volume ombustibles in

() this fire zone are the flame retardant cables located throughout the

fire zone. In providing the safe shutdown capability for this zone,4

it is conservatively assummed that all cable and equipment in this >

zone becomes disabled. The basis for protection is to contain the

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above.'

a. The 20 foot separation is provided between redundant cable with

the exception of one Divisien A control cable for RHR shutdown

cooling isolation valve 10!!0V-18. This seperation deficiency is

; described below:

Fire zones RB-1A and RB-1B contain a corridor which passes 11CC-

151 and -161 adjacent to the drywell equipment hatch shieldwall

() at Elevation 272 feet (Figure 2-18). Within this zone, the safe

shutdown analysis identified the coexistence of the following
,

redundant cables within 20 feet of horizontal separation with the
.

intervening combustible material consisting only of flame

retardant cabling.

}
Closest Horizontal

Separation with no
| Intervening Combustible

Division A Division B !!aterial

Conduit 1CC655RP Junction Box JBPCI3 13ft(

|
containing control containing control

cable IPCIARC014 cable 1PCIBBC016

O,

| V
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to 10MOV-18 to 10!!07-17

O Based on this finding the cabling and power supply for 10MOV-18

will be rerouted to a different fire zone.
.

b. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame-

retardant electrical cabling in cable trays which pass from zone

RB-1A to RB-18. All of this cabling is assumed disabled for the

proposed shutdown path for this fire zone. Therefore, the fire

protection concern is limited only to the presence of an

intervening combustible.

To resolve this concern, the existing cable tray spray system for
!

the intervening cable trays which are located at or within 20

! foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustion. The
4

density and distribution of the cable tray spray system will be
i

commensurate with the fire loading calculated for the intervening

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be
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automatically opened by heat detectors near the cable trays and

s/ the boundary of the zone.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for

a fire in this zone. In addition, the fire loading resultingj''))L
from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the propagation

of fire from one zone to the other. !!o modifications are

considered necessary in this zone for this concern.

d. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

j exemption is requested from the requirements of Section III.G.2

of Appendix R for 'the interface between this zone (RB-1A) and

zone RB-1C which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire

rated enclosure does not presently enclose the stairway. The
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only combustibles located in the vicinity of the stairway are
O
L. / flame retardant cabling which pass through sleeves at the 326'

Elevation floor boundary which is adjacent to the stairway.

]
These cables are all Division B cables which are not required for

i

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 via the

stairway. To resolve this concern, a fire barrier with fire-

~

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

1
to RB-lc at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area and the distance of combustibles from the zone

boundary to be isolated.O
,

'

See also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-lE.

i

,
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-1C

Reactor Building-Elev. 300' (Northeast and Northwest Quadrants)

I. Safe Shutdown Systems Disabled

1. Most Division B Shutdown Systems are assumed to be disabled including

RHR, Core Spray, ADS and RCIC.

2. Core Spray Division A is also disabled due to loss of injection valves

14-MOV-11A and B and 14-HOV-12A and B.

II. Shutdown capability

The following shutdown Systems are available:

O
1. ADS (Division A) Hanual Hode from the Control Room

2. RHR System (Division A) Suppression Pool Cooling, shutdown cooling

(with Hanual operation of 10-HOV-18), LPCI (after injection valves

have been powered from HCC153)

3. RCIC System - Manual Hode from the Control Room

4. ESW System (Division A)
;

5. RHR Service Water System (Division A)

Hot shutdown can be accomplished by manual Reactor depressurization using

ADS Division A from the Control Room. High pressure makeup and level

control can be provided by RCIC operation frcm the Control Room. Low

u-),
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pressure Reactor coolant makeup and Level Control will be provided by RHR

) (Division A) LPCI Mode after injection valves have been powered from

HCC153. Extended cooling can be provided by LPCI Heat Exchanger, Long term

cooling can also be provided later by manual line-up of the RHR Shutdown

Cooling mode after manual opening of 10-HOV-18.

III. Identify and Justify Any Required Manual Action
.

1. No manual operations are initially required in order to achieve the

hot shutdown if ADS Division A and RCIC Division A are used.

2. If the assumed loss of inverter 3A actually occurs LPCI operation can

be restored by manually closing breaker 062 in MCC163.

3. Long term cooling in addition to LPCI Heat Exchanger may be provided

by manually opening 10-HOV-18 if its control cables are actually

() affected. This will make RHR Shutdown Cooling available.;

IV. Hecessary Instrumentation Available in Control Rocm

i 1. Reactor Pressurc

2. Reactor Water Level
|

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Injection flow

b) Pump discharge pressure

6. RHR System

I,

a) Pump discharge pressure

b) Injection flow

Attaclunent 6
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7. HPCI System

() a) Pump discharge pressure

I

b) Injection flow

8. RCIC System

i a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

| V. Methods of Protecting Shutdown capability

i

For fire zone RB-1C adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B,-1A in

which the redundant / diverse shutdown systems and/or cables are located.

This is accomplished by the existing and proposed measures described below.

() These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to.
!

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurence of any unrecoverable situation due to a

postulated fire and provide protection based on the defense in depth
1

.

principle employed for reactor plant safety.

!

i

1. Existing Fire Protection

a. Zone Boundaries - a three hour rated fire barrier satisfying the

.1'
requirements of 10CFR50, Section III.G.2 is provided at all zone

boundaries with three exceptions which will be addressed as part

of an exemption request based on additional modifications

i

I

O
'
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.

assembled below. . Piping and electrical penetration sleeves

| () through these barriers are protected by 3 hours rated fire stops.

The entire zone is equipped with areab. Detection Systems -

.

ionization detectors which alarm in the main Control Room.
!,

c. Suppression Systems

.

Type Actuation Location

1

a Water Spray !!anual Above Cable Trays, Elev.

I 272' at south west

boundary of RB-1B
J

b Hose Stations !!anual Entire Area

| d. A trained fire brigade is continuously available with off-site

() backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

i
" classified as flame retardant based on recognized industry

|

j standards.

f. Roving operati?ns and security patrols will contribute to an

early indentification and action for plant fires.
!

!

| g. Good housekeeping and the control of combustible materials is

! employed in this fire zone. -

!

i
i
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2. Planned Additional Fire Protection
--

O
a. The major combustibles in this fire zone are the flame retardant

cables located in the cable tray system which is located

throughout the fire zone. In providing the safe shutdown

capability for this zone, it is conservatively assumed that all

cable and equipment in this zone becomes disabled. The bases for

protection is to contain the fire in this :ene and not allow its

propogation to other fire zones identified in Section V above.

To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-lC) and

zone RB-1A. This request is the same as requested for RB-1A. A

y-
(_j three hour fire rated wall does not exist at this zone boundary.

The only combustibles located in the vicinity of the fire zone

boundary are flame retardant electrical cabling. These cables

are not directly intervening because there is an open 6'

hori: ental air-gap between cabling in the two :enes. There are

no cables on either side of the :ene beundary for 20 feet

required for the proposed shutdown path for a fire in this zone.

In addition, the fire loading resulting from cabling located at

twenty feet to either side of the :ene boundary is low (less than

25 cables total). Therefore, no additional modifications are g

considered necessary in this zone for this cencern,
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b. To provide protection considered adequate for this :ene, the fire

- protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2'''

of Appendix R for the interface between this ene (RS-ic) and

one RB-1A in the area of the connecting stairway betueen

elevations 300' and 326' (northeast corner). This is the same

request as for Zone RS-1A. A three hour fire rated encicsure

does not presently isolate this stairway. The only combustibles

located in the vicinity cf the stairway is flame retardant

cabling which pass thriugh sleeves at the 326' elevation floor

boundary which are a'jacent to the stairway. These cables are

all Division B cables which are not required for the safe

shutdown capability required for a fire in :ene RB-1C.

Attachment 0g
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The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326' via

the stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be ;onstructed around
a

the stairway to mitigate the propagation of fire from zone RB-1C4

p
to RB-1A at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area, and the distance of combustibles from the zone
t

boundary to be isolated.
,

c. To provide protection considered adequate for this zone the f_re

protection features described below are proposed and, an

exemption is requested from the requirements of Section III.G.2i
.

of Appendix R for the interface between this zone (RB-18) and

!
. zone RB-lc on the 300' elevation . A three hour fire-rated wall' '

does not exist at this zone boundary. The only combustible

located in the vicinity of the fire zone boundary is flame

retardant electrical cabling. There are no cables on either side
,

of the zone boundary for 20 feet which are required for the
i

proposed shutdown path for a fire in this zone. In addition, the

fire loading resulting from cabling located within twenty feet of

the zone boundary is relatively low. To resolve -this concern,

located at or within^

the intervening cable trays, which are
,

|
i.

twenty feet separation of redundant / diverse circuit or equipment

I will be equipped with a water spray system to mitigate postulated

hable combustion. The density and distribution of the spray will
|

| be commensurate with the fire leading resulting from the

|O
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.

a

intervening flame retardant cabling. The spray system will be a

pre-action system equipped with fusible link spray heads. The
; i'

] pre-actican valve will be automatically opened by heat detectors
;

near the cable trays and the boundary of the zone.

d. In order to prevent a fire in zone RB-1C Elev 300' from;

I propagating to zone RE-1B Elev 272' through the open hatch

located in the northwest corner, a plug with a 3 hour rating is

! provided. This ensures compliance with 10CFR50 Appendix R,

1 Section III.G.2.

I
i

j

4

'

!

!O
I

|
c

!

,

I
I

|

,

|

|
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2.7.2.9 Exemption Request for the Interface Between Fire Zones RB-1C

and RB-1A through Stairway

The Power Authority requests an exemption from 'the

requirements of Sections III.G.2, III.G.3 and III.L of

Appendix R to 10 CFR 50, to the extent that the separation

criteria of III.G.2 or the alternative shutdown capability

criteria of III.G.3 and III.L would have to be met for Fire

Zones RB-1C and RB-1A on Elevations 300'-0" and 272'-0"

respectively in the Reactor Building. The Authority

specifically requests exemption from the requirement that the

zones be separated by enclosing the stairway between them

with a 3 hour barrier.

The existing and proposed alternate protection, technical

basis and justification for this exemption request are

contained in the attached Fire Area / Zone Summary Sheets for

RB-1C and RB-1A.

.
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FIRE AREA / ZONE SUMMARY SHEET

f) FIRE AREA RB-1

FIRE ZONE RB-1A

Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast

Quadrant) and Entire Elevations 326', 344',

and 369'

I. Safe Shutdown Systems Disabled

1. Most Division B shutdown systems are assumed disabled including RHR,

I Core Spray, ADS, HPCI, and ESW.

2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supply

() valve 13MOV-16.

3. Motor Control Center (MCC) 151 (Division A) is also postulated to be

disabled due to its proximity to zone RB-1A. Though this is a

Division A electrical power supply, the loads that it supplies, if

required, can be operated manually to et cet shutdown.

II. Shutdown capability

The following shutdown syster.s are available:,

i

1. ADS (Division A) - manual mode.

2. Core Spray (Division A).

O
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|

l

3. RHR (Division A) LPCI, suppression pool cooling, and shutdown-

C') cooling modes._(manual and electrical operation).
NJ

4. ESW (Division A).
|

S. RHR Service Water (Division A). |

|

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A) l

or RHR System (Division A) lined up in the LPCI injection mode. If Core

Spray System (Division A) is used for reactor coolant makeup and level
|

|

control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level |

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided. !Q
)

|Long term cooling can later be provided by manual line-up of the normal i

shutdown cooling mode of the RHR System (Division A).
1

1

III. Identify and Justify Required Manual actions
|

1. !!o manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS

(Division A) are utilized.

2. If the assumed loss of MCC 151 (Division A) actually occurs due to the

fire, manual actions must be taken to deenergize I:CC 151 by opening

the breaker for its supply feeder or the supply feeder located in

another fire zone and manually verifing valve positions for the

n
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following RHR System valves: 10MOV-13A, -12A, -89A, -166A, -167A, -

() 148A, -149A, -70A, and -26A.
,

3. Manual operation of steam supply valve 13MOV-16, if it should be

affected by the fire, will restore RCIC system operation.

4. An additional method of long term core cooling may be provided by *

,

manually lining up the RHR System (Division A) shutdown cooling mode,,

which is the normal cold shutdown method.

4

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature *

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. RCIC System

|

|
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a) Pump discharge pressure

O b) Injection flow

8. RHR Service Water

a) Pump flow

v. Methods of Protecting shutdown capability

For fire zone RB-1A adequate protection is provided to preveni a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B, RB-1E and

RB-1C in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown

mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all

zone boundaries with three exceptions which will be addressed as

part of an exemption request based on the additional

modifications described below. Piping and electrical

penentration sleeves through these barriers will be protected by

3 hour rated fire stops.

O Attachment 7
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Within RB-1A on Elevation 344, the combustibles are lead acid
!

} storagt battery systems which are contained in enclosures with a

one (1) hour rating.

b. Detection Systems The entire fire zone is equipped with area-

ionization detectors which alarm in the Control Room.

c. Suppression Systems

Type Actuation Location

Water Spray !!anual Above Cable Trays,

Elev. 272' at Southwest

boundary of RB-1A

Hose Stations !!anual Entire Area

d. A trained fire brigade is continuously available with off-site
)

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.

f. Roving operators and security patrols will centribute to an early

j identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

I
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2. Planned Additional Fire Protection - The major volume combustibles in

() this fire zone are the flame retardant cables located throughout .the

fire zone. In providing the safe shutdown capability for this zone,

it is conservatively assummed that all cable and equipment in this

zone becomes disabled. The basis for protection is to contain the

fire in this zone and not allow its propagation to other fire zones
,

indicated in Section V above.

a. The 20 foot separation is provided between redundant cable with

the exception of one Division A control cable for RHR shutdown

cooling isolation valve 10MOV-18. This seperation deficiency is

described below:

Fire zones RB-1A and RB-1B contain a corridor which passes HCC--

151 and -161 adjacent to the drywell equipment hatch shieldwall

() at Elevation 272 feet (Figure 2-18). Within this zone, the safe

shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

intervening combustible material consisting only of flame

retardant cabling.

Closest Horizontal

Separation with no

Intervening Combustible

Division A Division B Material

Conduit 1CC655RP Juncti;n Box JBPCI3 13ft-

containing control containing control

cable IPCIARC014 cable IPCIBBC016
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! to 10M0'-18 to 10l!0V-17V

O this finding the cabling and power supply for 10MOV-18Based on

will be rerouted to a different fire zone.

b. To provide protection considered adequate for this zone the fire

protection features described below a' e proposul and an exemptionr

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable trays which pass from zone

RB-1A to RB-1B. All of this cabling is assumed disabled for the

proposed shutdown path for this fire zone. Therefore, the fire
,

protection concern is limited only to the presence of an

intervening combustible.

To resolve this concern, the existing cable tray spray system for

|
the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustion. The

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening
i

cabling. The spray system will be a pre-actica system equipped

with fusable link spray heads. The pre-action valve will be

Attachment 7
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automatically opened by heat detectors near the cable trays and

' the beundary of the zone.

c. To provide protection considered adequate for this zr.ie the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Ap,endix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for

a fire in this zone. In addition, the fire loading resulting

('e*v from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the prepagation

of fire from one zone to the other. !!o modifications are

considered necessary in this rene for this concern.
!

d. To provide protection considered adequate for this zone the fire

protection features described below are preposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1A) and

zone RB-1C which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire;

rated enclosure does not presently enclose the stairway. The

O
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only combustibles located in the vicinity of the stairway are

flame retardant cabling which pass through sleeves at the 326'

Elevation floor boundary which is adjacent to the stairway.

These cables are all Division B cables which are not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 via the

stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-1C at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area and the distance of combustibles from the zone

boundary to be isolated.

See also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-1E.

.
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FIRE AREA /ZO!!E SUM!!ARY SHEET

() FIRE AREA RB-1

FIRE ZO!!E RB-1C

Reactor Building-Elev. 300' (!!ortheast and Morthwest Quadrants)

I. Safe Shutdown Systems Disabled

,

1. Most Division B Shutdown Systems are assumed to be disabled includingI

RHR, Core Spray, ADS and RCIC.

i

2. Core Spray Division A is also disabled due to loss of injection valves,

14-!!0V-11A and B and 14-!!OV-12A and B.

.

II. Shutdown capability

,

The following Shutdown Systems are available:

O 1. ADS (Division A) Manual !! ode from the Control Room
8

2. RHR System (Division A) Suppression Pool Cooling, shutdown cooling

(with !!anual operation of 10-!!0V-18), LPCI (after injection valves<

!
have been powered from !!CC153)

|

3. RCIC System - Manual I-Iode from the Control Room

; 4. ESW System (Division A)

5. RHR Service Water System (Division A)

Hot shutdown can be accomplished by manual Reactor depressurization using

ADS Division A from the Control Room. High pressure makeup and level'

control can be provided by RCIC operation from the Control Room. Low

O
'
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pressure Reactor coolant makeup and Level Control will be provided by RHR

(Division A) LPCI t! ode after injection valves have been powered from

HCC153. Extended cooling can be provided by LPCI Heat Exchanger, Long term

cooling can also be provided later by manual line-up of the RHR Shutdown

Cooling mode after manual opening of 10-!!0V-18.

III. Identify and Justify Any Required !!anual Action

1. !!o manual operations are initially required in order to achieve the

hot shutdown if ADS Division A and RCIC Division A are used.

2. If the assumed loss of inverter 3A actually occurs LPCI operation can

be restored by manually closing breaker 062 in !!CC163.

3. Long term cooling in addition to LPCI Heat Exchanger may be provided

by manually opening 10-l!OV-18 if it- centrol cables are actually

affected. This will make RHR Sh -aoun Cooling available.

IV. !!ece:ssary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System I

a) Injection flow

b) Pump discharge pressure

6. RHR System

a) Pump discharge pressure

b) Injection flow

O
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a

7. HPCI System r

a) Pump discharge pressure

b) Injection flow

l 8. RCIC System

a) Pump discharge pressure

b) Injection flow
~

9. RHR Service Water'

i a) Pump flow
i

'

V. Methods of Protecting shutdown capability

i

i For fire zone RB-1C adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RS-1B,-1A in

which the redundant / diverse shutdown systems and/or cables are located.

|
This is accomplished by the existing and proposed measures described below.

i() These measures are considered commensurate with the level of protection

I required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These.

measures also prevent the occurence of any unrecoverable situation due to a

postulated fire and provide protection based on the defense in depth

i

! principle employed for reactor plant safety.

:

!

! 1. Existing Fire Protection

!

a. Zone Boundaries - a three hour rated fire barrier satisfying the
j

! requirements of 10CFR50, Section III.G.2 is provided at all zone

| boundaries with three exceptions which will be addressed as part
i

of an exemption request based on additional modifications
i

!

O;
,

i

j Attachment 7
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assembled below. Piping and electrical penetration sleeves

through these barriers are protected by 3 hours rated fire stops.

The entire zone is equipped with areab. Detection Systems -

ionization detectors which alarm in the main Control Room.

c. Suppression Systems

Type Actuation Location

a Water Spray !!anual Above Cable Trays, Elev.

272' at south west

boundary of RB-1B

b Hose Stations !!anual Entire Area

l

d. A trained fire brigade is continuously available with off-site

! backup.

e. The only intervening combustible between this zone and other

I zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.

f. Roving operations and security patrols will contribute to an

early indentification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

,
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2. Planned Additional Fire Protection
(
CJ

a. The major combustibles in this fire z'one are the flame retardant

cables located in the cable tray system which is located

throughout the fire zone. In providing the safe shutdown

capability for this zone, it is conservatively assumed that all

cable and equipment in this zone becomes disabled. The bases for

protection is to contain the fire in this zone and not allow its

propogation to other fire zones identified in Section V above.

To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zene (RB-1C) and

zone RB-1A. This request is the same as requested for RB-1A. A

p( ,) three hour fire rated wall does not exist at this zone boundary.

The only combustibles located in the vicinity of the fire zone

boundary are flame retardant electrical cabling. These cables

are not directly intervening because there is an open 6'

horizontal air-gap between cabling in the two zones. There are

no cables on either side of the zone boundary for 20 feet

required for the proposed shutdown path for a fire in this zone.

In addition, the fire loading resulting from cabling located at

twenty feet to either side of the zone boundary is low (less than

25 cables total). Therefore, no additional modifications are
. g

considered necessary in this zone for this concern.

!
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R

b. To provide protection considered adequate for this zone, the fire

protection features described below are proposed, and an
,.
O exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface bet.ieen this :ene (RB-1C) and

zone RB-1A in the area of the connecting stairway betueen

elevations 300' and 326' (northeast corner). This is the same

request as for Zone RB-1A. A three hour fire rated enclosure

does not presently isolate this stairway. The only combustibles

located in the vicinity of the stairway is flame retardant

cabling which pass through sleeves at the 326' elevation floor

boundary which are adjacent to the stairway. These cables are

n for the safey requiredall Division B cables which are

shutdown capability required for a fire in :ene RB-1C.
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.- - _ _ _ _
_ _ . - _

l.

The only requirement for fire protection is to prevent thei

O:
propagation of flame from Elevation 300' to Elevation 326' via4

j the stairway. To resolve this concern, a fire barrier with fire-

: rated doors and dampers (if required), will be constructed around
i

the stairway to mitigate the propagation of fire from zone RB-1C |

to RB-1A at this location. The fire rating of this barrier will !

i

be commensurate with the fire loading in the entire zones and the

immediate area, and the distance of combustibles from the zone
I

boundary to be isolated,

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and, an

exemption is requested from the requirements of Section III.G.2
,

l of Appendix R for the interface between this zone (RB-1B) and

zone RB-1C on the 300' elevation . A three hour fire-rated wall

does not exist at this zone boundary. The only combustible

located in the vicinity of the fire zone boundary is flame

retardant electrical cablir.g. There are no cables on either side

of the zone boundary for 20 feet which are required for the

proposed shutdown path for a fire in this zone. In addition, the

fire loading resulting from cabling located within twenty feet of
I the zone boundary is relatively low. To resolve this concern,

.

| the intervening cable trays, which are located at or within

twenty feet separation of redundant / diverse circuit or equipment

will be equipped with a water spray system to mitigate postulated

cable combustion. The density and distribution of the spray will

be commensurate with the fire loading resulting from the

O
f Attachment 7
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intervening flame retardant cabling. The spray system will be a

pre-action system equipped with fusible link spray heads. The

pre-action valve will be automatically opened by heat detectors

near the cable trays and the boundary of the zone,

d. In order to prevent a fire in zone RB-1C Elev 300' from

propagating to zone RB-1B Elev 272' through the open hatch

located in the northwest corner, a plug with a 3 hour rating is

provided. This ensures compliance with 10CFR50 Appendix R,

Section III.G'.2.

O

.
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'
2.7.2.10 Exemption Request for the Torus Room in the Reactor

Building

The -Power Authority requests and exemption from the

requirements of Sections III.G.2, and III.G.3 and III.L of

Appendix R to 10 CFR 50, to the extent that the separation*

criteria of III.G.2 or the alternative shutdown capability

| criteria of III.G.3 and III.L would have to be met for the-

Torus Room, Fire Area SU-1, in the Reactor Building.

The existing and proposed alternate protecting, technical

basis, and justification for this exemption request are
i

contained in the Fire Area / Zone Summary Sheet for SU-1.
!
|

|
$

O:

:

|

!

.

h

4

0

<
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FIRE AREA / ZONE SUMMARY SHEET

h,j FIRE AREA SU-1

Torus Room

I. Safe Shutdown Systems Disabled

No safe shutdown systems are assumed disabled.

II. Shutdown Capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

ADS Division B Valves can be operated from Panel 02 ADS-071. Note,,,

k'',) bk
however, that ADS Division A is available and can be operated from the

Control Room.
,

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

q
N
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b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. !!ethods of Protecting Shutdown Capability

1. Existing protection

there are no exposed sources of combustibleWithin this fire area

a fire is not postulated.materials, therefore the occurrence of

Flame retardant cables in this area are all enclosed in rigid

conduit. Even though an individual cable may short electrically, it

would not cause a fire since their would be essentially no oxygen to

support combustion. This area has controlled access. It can be

assured that no transient combustibles would be accidently brought in

or stored in this area.

Additionally, the only equipment required in this area is the RHR

Pump suction valves 10tt0V151A & B which have had their power cables

electrically disabled under a previously approved plant modification,

and are in the open position. This ensures this flowpath will be

available during a fire in any area.

Attachment 8()
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2. Planned Additional Fire Protection

'O
!!o additional fire protection is provided. An exemption request to

,

the requirements of Appendix R, Section III.G.2, III.G.3 and III.L is
;

i
; provided based upon the existing installation as outlined above.

,

.

I 3. This area meets the requirement!s of Appendix R Section III.G 2.a. It

| is bounded by a three (3) hour fire barrier. Therefore, no f

additional protection is required.

.

I

1

,

: O
4
i

i

i

|

i

.

)

4

l

!O
'
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; FIRE AREA /ZCHE SUMMARY*

Q
FIRE AREA RB-1s

FIRE ZONE RB-1B

REACTOR BUILDING - ELEV. 272' (WEST SIDE) ELEv. 300' (SOUTHWEST QUADRANT)

|

'

I. Safe Shutdown Systems Disabled

1. Most Division A shutdown systems are assumed to be disabled including

RHR, Core Spray, ADS, and RCIC.

2. HPCI System (Division B) is also assumed to be disabled Joe to the

postulated loss of control and power cables for HPCI steam supply

valve 23MOV-16 which is located in adjacent fire zone RB-1A but less

that 20 feet from the boundary.

O
3. Motor Control Center (MCC) 161 (Division B) is also postulated to be

.

disabled due to proximity to this zone. Though this is a Division B

electrical power supply, the loads that is supplies are not required

to be electrically operable for a fire postulated for the fire zone.

II. Shutdown capability

The following shutdown systems are available:

1. ADS (Division B) - manual modes

2. Core Spray (Division B).

e

3. RHR System (Division B) - LPCI, suppression pool coolir.g, and shutdown

cooling modes. (manual and electrical operation).

O
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I

4. ESW System (Division B). ,

i

5. RHR Service Water System (Division B) :
j.

t

..

6. H9CI Systems (Division B) - With certain manual valve actuations

Hot shutdown can be accomplished by manual reactor depressurization

using manual operation of ADS (Division B). Low pressure reactor

coolant makeup and level control will be provided by either Core Spray

(Division B) or RHR System (Division B) lined-up in the LPCI injection

mode. If Core Spray System (Division B) is used for reactor coolant

makeup and level control, RHR Systems (Division B) may be lined-up in

the suppression pool cooling mode. If RHR System (Division B) is used

for injection and level control with vessel discharge occurring

through the open safety relief valve lines, suppression pool cooling
.

will also be provided.

Long term cooling can later be provided by manual line-up of the i

I
normal shutdown cooling mode of the RHR System (Division B). ;

I

i

III. IDEllTIFY A!!D JUSTIFY A!!Y REQUIRED !!A!!UAL ACTIC!!

1. !!o manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division B) and

manual ADS (Division B) are utilized.

2. If the assumed loss of HCC 161 (Division B) occurs during the fire,

manual actions must be taken to deenergize !!CC 161 by opening its
..

remote feeder breaker at substation L16 to preclude spurious

actuation. In this case and RHR System operation is required, the

O
.d Attachment 9.
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following valves must be operated manually 10!!OV-318, icHOV-128, -

89B, -1668, -1678, -1468, -1498, -705, and -265.

~.

3. Manual operation of HPCI steam supply valve 23HOV-16, if it should be
'

affected by the fire, will restore HPCI system operation.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division B) in the shutdown

cooling mode, which is the normal cold shutdown method.

IV. NECESSARY INSTRUllENTATI0ff AVAILABLE IN CONTROL ROOtt

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

O)V 5. Core spray system o

a) Pump discharge Pressure ;

L} Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow y

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pwp flow *

i

l
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[ ('.'' V) * cables for this instrumentation will be rerouted from the fire area to
.

insure.its availability.
. ;

V. METHODS FOR PROTECTING SHUTDOWU CAPABILITY
,

For fire zone RB-1B adequate protection is provided to prevent a fire in

this fire zone from propa ating to adjoining fire zone (s) RB-1A, RB-1C, and

RB-1W in which the redundant / diverse shutdown systems and / cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown

mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the
[' }

defense in depth principle.

1. Existing Fire Protection

a. Zone soundaries - a three hour fire rated barrier satisfying the

requirements of 10CFR50 Section III.G.2.a is provided at all zone

boundaries with two exceptions which will be addressed as part of

an exemption request supported by additional modifications.

Piping and electrical penetration sleeves through these barriers

are protected by 3 hour rated fire stops.
\-

The entire zone is equipped with areab. Domection Systems --

ionization detectors which alarm in the main control room.
l'

(D see csmene e

:
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,

c. Suppression Systems
,

(V''h,

TZEe Actuation Location*

Water Spray Manual Above Cable Trays, Elev 272' at
South West Boundary of R8-18

Hose Station Hanual Entire Area
;

d. A trained fire brigade is continuously available with off-site
t

{ backup.
:

I

e. The only intervening combustible between this zone and other';
!
j zones is electrical cabling. All electrical cabling is

'

i
classified as flame retardant based on recognized industry

;

i

.

standards.
4

!
d

{ f. Roving operations and security patrols will contribute to an

! (~) early identification and action for plant fires.-

g. Good housekeeping and the control of combustibic materials is

employed in this fire zone.

2. Planned Additional Fire Protection - Ide maior combustibles in this

fire zone are the flame retardant cables located in the cable tray

system which is located throughout the fire zone. In providing the'

.

safe shutdown capability for this zone. it is assumed that all caole

i and equipment in this zone becomes disabled. The basis for protection

is to contain the fire in this zone and not allow its propagation to

other fire zones.

Attaclunent 9
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'

To provide protection considered adequate for this zone, the fire | |a.
'

b
( C) protection features described below are proposed, and an

exemption is requested to from the requirements of Section f
III.G.2 of Appendix R for the interface between this zone (RB-1B) ,.

,

i i
and zone RB-1A at the 272' elevation (south end). A three hour ;

-

I
'

fire rated wall does not exist at this zone boundary although a

partial height three hour rated wall is presently installed. The

only intervening combustible between these two fire zones is

flame retardant electrical cabling in cable trays which pass from

zone RB-1A to RB-18. All of this cabling is assumed disabled for

the proposed shutdown pati. for this fire zone. Therefore, the

only fire protection concern is only the presence of an

intervening combustible.

{Ji To resolve this concern, the interviewing cable trays which are

located at, or within 20 feet separation of redundant / diverse

circuits or equipment will be equipped with a water spray system

to mitigate postulated cable combustion. The density and

distribition of the cable tray spray system will be commensurate

with the fire loading calculated for the intervening cabling.

The spray system will be a pre-action system with fusable link

spray heads. The pre-action valve will be automatically opened

by heat detectors near the cable and the zone boundary.
.,

,

b. To provide protect' ion considered adequate for this zone, the fire

pretection features described below are proposed and an exemption
i

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-18) and zone RB-1C on the 300' elevation

D
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|

.

(south side). A three hour fire-rated wall does not exist at

this zone boundary. The only cc:-bustible located in the vicinity
*

of the fire zone boundary is flame retardant electrical ca'oling.
.

There are no cables on either side of the zone boundary for 20*

feet required for the proposed shutdown path for a fire in this

zone. In addition, the fire lealing resulting from cabling

located twenty feet to either side of the zone boundary is

relatively low. Therefore, the fire protection concern is only

the presence of the intervening cable.

To resolve this concern, the intervening cable trays which are

located at or within twenty feet separation of redundant / diverse

equipment will be equipped with a water spray system to mitigate

postulated cable combustion. The density and distribution of the

spray will be commensurate with the fire loading resulting from

the intervening cabling. The spray system will be a pre-action

system with fusable link spray heads. The pre-acticn valve will

be automatically opened by heat detectors near the cable trays

and the zone boundary.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1A in the area of the

stairway connecting between Elevations 300' and 326' (southwest

c6rner). A three hour fire rated enclosure does not presently

isolate this stairway.

Attachment 9
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l

w< a-

/
The only requirement for fire protection at this zone boundary is

f(i'')xs- to prevent the propagation of flame from Elevation 300' to

- ' Elevation 326 via the stairway. Flame retardant cable is the
.

. nearest combustible to this stairway (approximately 30 feet away

on Elevation 326 and approximately 40 feet away on Elevation

300). Therefore, additional protection is not considered

necessary. Approval of this exemption is requested without

additional modifications.

d. In order to prevent a fire in Zone RB-1B (elev. 272') from

propagating to Zone RB-lc (Elev. 300') through the open hatch

located in the northwest corner, a 3 hour rated plug is provided.

This ensures compliance with 10CFR50 Appendix R, Section III.G.2

since a fire barrier with a 3-hour rating is being provided.
i
i

4
'- ig

't
.

b
;

!

l
.

!.!
Ij
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FIRE AREA / ZONE SU!O!ARY SHEET

('~/hs,, FIRE AREA RB-1

FIRE ZONE RB-1A

Reactor Building - Elev. 272' (East Side), Elev. 300' (Southeast

Quadrant) and Entire Elevations 326', 344'_,

and 369'

I. Safe Shutdown Systems Disabled

1. Most Division B shutdown systems are assumed disabled including RHR,

Core Spray, ADS, HPCI, and ESW.

2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supp':f
4.

valve 13MOV-16.

3. Motor Control Center (HCC) 151 (Division A) is also postulated to be

disabled due to its proximity to zone RB-1A. Though this is a

Division A electrical power supply, the loads that it supplies, if

required, can be operated manually to effect shutdown.

II. Shutdown capability

i The following shutdown systems are available:
l

1. ADS (Division A) - manual mode.

2. Core Spray (Division A).

Attachment 9
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LPCI, suppression pool cooling, and shutdown3. RHR (Division A)' -

cooling modes. (manual and electrical operation).

4. ESW (Division A).
|

S. RHR Service Water (Divicion A).

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup
,

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

Spray System (Division A) is used for reactor coolant makeup and level
!
' control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level<

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided.
\=

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).
,

III. Identify and Justify Required Manual Actions

1

1. No manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS>

(Division A) are utilized.

I
'

2. If the assumed loss of MCC 151 (Division A) actually occurs due to the

). fire, manual actions must be taken to deenergize MCC 151 by opening

the breaker for its supply feeder or the supply feeder located in

'

another fire zone and manually verifing valve positions for the

O1
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; following RHR System valves: 10MOV-13A, -12A, -89A, -166A, -167A, -

148A, -149A, -70A, and -26A.'

|

3. Manual operation of steam supply valve 13MOV-16, if it should be

affected by the fire, will restore RCIC system operation.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division A) shutdown cooling mode,

which is the normal cold shutdown method.

I IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

1

3. Suppression Pool Temperature

O
4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

!

a) Pump discharge pressure

b) Injection flow
,

j 7. RCIC System
4

O Attachment 9
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a) Pump discharge pressure

O
b) Injection flow

8. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability
;

RB-1A adequate protection is provided to prevent a fire inFor fire zone

this fire zone from propagating to adjoining fire zone (s) RB-1B, RB-1E and

RB-1C in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by .the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection re ,uired to ensure that adequate time is available for plant

personnel to bring the unit to, and to maintain it in, the safe shutdown
.(3

mode. These measures also prevent the occurrence of any unrecoverable
!

situation due to a postulated fire and provide protection based on the

; defense-in-depth principle.

! 1. Existing Fire Protec*. ion

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all

zone boundaries with three exceptions which will be addressed as

part of an exemption request based on the additional

modifications described below. Piping and electrical

i penentration sleeves through these barriers will be protected by
i

3 hour rated fire stops.

;

I Attachment 9
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Within RB-1A on Elevation 344, the combustibles are lead acid

storage battery systems which are contained in enclosures with a

cne (1) hour rating.

b. Detection Systems - The entire fire zone is equipped with area

ionization detectors which alarm in the Control Room.

c. Suppression Systems

Tpfe, Actuation Location

Water Spray !!anual Above Cable Trays..

Elev. 272' at Southwest

boundary of RB-1A

Hose Stations Manual Entire Area

d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.
,

f

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is
;

employed in this fire zone.

Attachment 9
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2. Planned Additional Fire Protection - The major volume combustibles in

this fire zona are the flame retardant cables located throughout the

fire zone. In providing the safe shutdown capability for this zone,

it is consee/atively assummed that all cable and equipment in this

zone becomes disabled. The basis for protection is to contain the

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above.

a. The 20 foot separation is provided between redundant cable with

the exception of one Division A control cable for RHR shutdown

cooling isolation valve 10!!OV-18. This seperation deficiency is

described below:

Fire zones RB-1A and RB-1B contain a corridor which passes HCC-

151 and -161 adjacent to the drywell equipment hatch shieldwall

at Elevation 272 feet (Figure 2-18). Within this zone, the safe

shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

intervening combustible material consisting only of flame

retardant cabling.

; -

Closest Horizontal

Separation with no

Intervening Combustible

Division A Division B Material

Conduit 1CC655RP Junction Box JBPCI3 13ft

containing control containing control

| cable IPCIARC014 cable IPCIBBC016

O Attachment 9
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to 10MOV-18 to 10MOV-17

Based on this finding the cabling and power supply for 10MOV-18

will be rerouted to a different fire zone.

. b. To provide protection considered adequate for this zone the fire

protection features described below a'e proposed and an exemptionr

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable trays which pass from zone

RB-1A to RB-18. All of this cabling is assumed disabled for the

() proposed shutdown path for this fire zone. Therefore, the fire

protection concern is limited only to the presence of an

intervening ccmbustible.

To resolve this concern, the existing cable tray spray system for

the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustion. Tiu

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening

cabling. The spray system will be a pre-action system equipped
.

with fusable link spray heads. TLS pre-action valve will be

Attachment 9
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automatically opened by heat detectors near the cable trays and
/~T4

\- I the boundary of the zone.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

I on this zone boundary. The only combustibles located in the
~

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

i is an open 4' horizontal air-gap between cabling in the two

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for

a fire in this zone. In addition, the fire loading resulting
p(J'

from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the propagation

of fire from one zone to the other. tio modifications are

considered necessary in this zone for this concern.

,

d. To provide protection considered adequate for this zone the fire

! protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1A) and

zone RB-lc which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire

rated enclosure does not presently enclose the stairway. The

O)'

\_
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_ - .. -

only combustibles located in the vicinity of the stairway are

O'

! flame retardant cabling which pass through sleeves at the 326'

Elevation floor boundary which is adjacent to the stairway.

These cables are all Division B cables which are not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the
,

propagation of flame from Elevation 300' to Elevation 326 via the

stairway. To resolve this concern, a fire barrier with fire-

; rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-lc at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area and the distance of combustibles from the zone

)
boundary to be isolated.

'

See also fire zone RB-lE exemption request for stairwell barrier
;

between this zone and RB-lE.
,

!
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2.7.2.11 Exemption
request for

RB-1B and RB-1 A through Stai the Interface Between Fire Zones
rway

The Power |R
*

Authority
requests anrequirements exemption from theof Section III.G.2, III.G.3Appendix and III.L ofR to

10 CFR 50, to the extent that thcriteria
of III.G.2 or the e separation

alternative shutdowncriteria of
III.G.3 and III.L would have t

capability

Zones RB-1B and RB-1A o be met for Fireon Elevations 300'-0"respectively in and 326'-0"
the Reactor Building throughAuthority

specifically stairway. The
requests

requirement exemption fromthat the thezones be
stairway between them with a 3 hoseparated by enclosing the

ur barrier.
The existing and

proposed

justification alternate protection, technicalbasis and
for this exemptioncontained in request

the attached Fire Area / Zone Su
are

RB-1B sed RB-1A. mmary Sheets for

|8

4
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TABLE 2.0

[~} APPENDIX R COMPLIANCE SUMMARY
%- by FIRE AREA

* Compliance
with Exemption

No. Name Location Appendix R Request

1 RB-1E Reactor Bldg. Crescent Area-East Sect.III.G.2 YES
2 RB-1W Reactor Bldg. Crescent Area-West Sect.III.G.2 YES
3 RB-1A Reactor Bldg. Sect.III.G.2 YES
4 RB-1B Reactor Bldg. Sect.III.G.2 YES
5 RB-1C Reactor Bldg. Sect.III.G.2 YES
6 CR-1 Control Room Sect.III.L NO
7 RR-1 Relay Room Sect.III.L NO
8 CS-1 Cable Spreadin- Room Sect.III.L

,
NO

9 MG-1 Notor Generator Room Elev. 300'-0" Sect.III.G.2.a No
10 AD-1 Administration Bldg. Elev. 272'-0" Sect.III.G.2.a NO

| 11 AD-2 Administration Bldg. Elev. 272'-0" Sect.III.G.2.a NO
j 12 AD-3 Administration Bldg. Elev. 272'-0" Sect.III.G.2.a NO

13 AD-4 Administration Bldg. Elev. 286'-0" Sect.III.G.2.a NO
14 AD-5 Administration Bldg. Elev. 286'-0" Sect.III.G.2.a NO
15 AD-6 Administration Bldg. Elev. 300'-0" Sect.III.G.2.a NO
16 CR-2 Radwaste Control Room Sect.III.G.2.a NO
17 CT-1 Cable Tunnel West-Elev. 260'0" Sect.III.G.2.a NO
18 CT-2 Cable Tunnel East-Elev. 260'0" Sect.III.G.2.a NO

19 CT-3 Cable Tunnel 3, Elev. 286'-0" Sect.III.G.2.a NO

('N 20 CT-4 Cable Tunnel 4, Elev. 286'-0" Sect.III.G.2.a NO
\s,) 21 TB-1 Turbine Bldg. Sect.III.G.2.a NO

22 RW-1 Radwaste Bldg. and Pipe Tunnel Sect.III.G.2.a NO

23 SH-1 Screen Well House-Elev. 272'-0" Sect.III.G.2.a NO

24 SW-1 Switchgear Rm Elev. 272'-0" Turbine Bldg. Sect.III.G.2.a NO

25 SW-2 Switchgear Rm Elev. 272'-0" Turbine Bldg. Sect.III.G.2.a NO

26 FP-1 Diesel Fire Pump Room Sect.III.G.2.a HD

27 FP-2 Foam Room Turbine Bldg.-Elev. 272'-0" Sect.III.G.2.a NO

28 SG-1 Standby Gas Filter Room Sect.III.G.2.a NO

29 AS-1 Auxiliary Boiler Room Sect.III.G.2.a NO

30 BR-1 Battery Room No. 1 Sect.III.G.2.a NO

31 BR-2 Battery Room No. 2 Sect.III.G.2.a NO

32 BR-3 Battery Room No. 3 Sect.III.G.2.a NO

33 BR-4 Battery Room No. 4 SLct.III.G.2.a NO

34 BR-5 Battery Room Corridor Sect.III.G.2.a NO

35 EG-1 Emergency Diesel Generator Room Sect.III.G.2.a NO

36 EG-2 Emergency Diesel Generator Room Sect.III.G.2.a NO

37 EG-3 Emergency Diesel Generater Room Sect.III.G.2.a NO

38 EG-4 Emergency Diesel Generator Room Sect.III.G.2.a NO

39 EG-5 Emergency Diesel Generator Room Sect.III.G.2.a NO

40 EG-6 Emergency Diesel Generator Room Sect.III.G.2.a NO

41 SP-1 Service Water Pump Room (Train B) Sect.III.G.2.a NO

42 SP-2 Service Water Pump Room (Train A) Sect.III.G.2.a NO

43 OR-1 Turbine Oil Storage Room Sect.III.G.2.a NO

44 OR-2 Turbine Oil Storage Room Sect.III.G.2.a NO

45 OR-3 Misc. Oil Storage Room Sect.III.G.2.a NO
!
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TABLE 2.0 ,

. O- APPE!! DIX R COMPLIANCE SUMMARY
by FIRE AREA (CONT'D)

t

!

.

* Compliance
with Exemption

,

No. Name Location Appendix R Request
;

4

; 46 PC-1 Primary Containment (Drywell) Sect.III.G.2.a NO

47 SU-l Torus Room Sect.III.G.2 YES'

!

!
,

j * Pending approval of Exemption Request-

:

|
1

-

|
;
i

<

i
i

|O
,

1

i

!
1

|

|

P
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SECTION 3.0

Historical Overview of Fire Protection Activities at the James A. FitzPatrick
Nuclear Power Plant

3.1 1976

In February of 1976, a report was issued by an NRC special review group

entitled " Recommendations Related to the Browns Ferry Fire" (!!UREG-0050) .

This report .seems to provide the basis for many of the early concerns of

the NRC about fire protection.

Three months later, in May of 1976, Standard Reviek Plan - Section 9.5.1

" Fire Protection" was issued incorporating many of the recommendations of

!!UREG-0050. Only eight days later, the Authority was asked to "... conduct

an examination to compare the exisiting fire protection provis. ions at your

facility with the guidelines in the Standard Review Plan." The guidelines
~

were to be applied to operating plants "to the extent reasonable and

practicable" (emphasis added). Although a twenty-day response was

requested, the Authority postponed a reply until late June "because of the

extensive criteria in these documents relating to plant design,

engineering, procedures and training." In the June response, a date of

April 1, 1977 was estimated for the completion of the requested evaluation.

Four months into this nine month fire protection evaluation, the Commission

issued Appendix A to Branch Technical Position APCSE 9.5-1 entitled

" Guidelines for Fire Protection for Nuclear Power Plants Docketed Prior to

July 1, 1976." Included with Appendix A was a document entitled

" Supplementary Guidance on Information Needed For Fire Protection Program

Evaluation." This was provided because, after reviewing the submittals

3 ^'
!

!

:
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made to date, the NRC felt that "your initial response may not adequately

() present the results of your fire hazards analysis. We stress that in order

to begin a re-evaluation of the fire protection program of your facility,

you must perform a fire hazard analysis with the assistance and direction

of a qualified fire protection engineer" (emphasis added). This same

September 30, 1977 letter requested that the Authority propo'se Technical

Specifications for existing fire protection systems (with the fire

protection evaluation due April 1, 1977), and provide a schedule for

implementing Section B of Appendix A, " Administrative Procedures, Controls

and Fire Brigade."

A subsequent URC letter dated December 2, 1976 provided (more than half-way

through the scheduled evaluation) sample Technical Specifications for

guidance in preparing a portion of the April 1, 1977 submittal. (An errata

sheet for Appendix A was similarly provided with this letter).

The NRC issued a letter dated December 14, 1976 including a corrected

Specification 4.7.11.2 (Plant Spray and/or Sprinkler Systems - Surveillanco

Requirements) for incorporation into the proposed Technical Specification

changes.

,

3.2 1977

On January 11, 1977, the Authority transmitted an evaluation of the
|

FitzPatrick Fire Protection Program which compared the guidelines of
!

Standard Review Plan 9.5.1 to existing or planned plant fire protection

features. The alternate guidance of Appendix A to APCSB 9.5-1 was used in

| preparing this report. A more detailed fire hazards analysis using the

guidance of the September 30, 1976 " Supplementary Guidance on Information

3-2O
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Needed for Fire Protection Program Evaluatior, ' remained scheduled for the

originally projected April 1,1977 date. Technical Specification changes

using the recently received sample specifications would also be submitted

at that time. Because the Authority was in the process of assuming

responsibility for the operation of FitzPatrick, compliance with Section B

to Appendix A (" Administrative Procedures, Control and Fire Brigade") would

be delayed until full responsibility was assumed or by July 1, 1977,

whichever occured first.

Two documents, in preparation for an NRC site visit, were received in mid-

January of 1977: (1) a description of site visit programs entitled " Site

Visits - Fire Protection Program Evaluations" and, (2) proposed agenda for

a FitzPatrick site visit. No specific date was mentioned for this visit.

The NRC was informed via a March 30, 1977 letter that the detailed fire

protection evaluation incorporating the guidance of Enclosure 2 to Branch

Technical Position APCSB 9.5-1 previously scheduled for March 31, 1977,

9, would be delayed until April 29, 1977.

The detailed Fire Protection Hazards Analysis was transmitted to the NRC on

April 29, 1977, three weeks after the date originally projected.

3.3 1978

Approximately eleven months after the submittal of the FitzPatrick detailed

Fire Hazards Analysis, the NRC requested via an April 5, 1978 letter,

additional information in the form of 41 questions and drawings. The

letter further established two NRC staff positions on applicability of the

Authority's QA program to fire protection systems / equipment and backup

A 3-3
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power for automatic carbon dioxide suppression systems. This requested
-f~%
ks information was supplied to the Commission by letter dated August 3, 1978.

An NRC visit to the FitzPatrick Site was conducted August 15 through 18 by

eight NRC staff members / consultants to review the FitzPatrick fire

protection program. As a result of this visit, thirty-six fire protection

staff positions were sent to the Authority via letter dated September 22,

197 E _,

For twenty-six of these concerns, the Authority agreed during the August

18th exit meeting to either implement the staff's position or to propose an

alternative solution within 30 days. Five items required further

consideration by the Authority, while the last five concerns were developed

by the NRC subsequent to the exit meeting. An implementation schedule for

these ten staff positions, or justifiable alternative, was requested within

) three weeks of the date of the letter. Less than a week's time was

allotted for providing written commitments and implementation schedules for

the twenty-six issues discussed at the exit meeting.

On October 23, of 1978, the Authority responded to the first twenty-six

issues by completely adopting twenty-four, and taking limited exceptions to

two. Commitments and schedules for the remaining ten questions / positions

were rescheduled for submittal in early November.

Two additional letters, dated October 27, 1978 and December 21, 1978

addressed the remaining ten concerns: three resulted in the adoption of

the staff position, two required the initiation of an engineering study,

and for one issue, the Authority previded further justification for the

A
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proposed alternate. Schedules for the completion of the remaining nine

concerns would be provided as soon as they were completed.

3.4 1979

In a January 4, 1979 letter, the Authority committed to provide a schedule

for these nine issues by mid-February. The schedule was submitted on

February 8, along with a detailed description of the scope of work. A

third fire hazards analysis, to determine the exact location of electrical

cables for systems and auxiliaries required for safe shutdown and cooldown

(including definition of safe shutdown functions, redundancy required and

available diversity), was scheduled for September 10, 1979 submittal.

To support the issuance of a fire protection SER by the NRC by mid-March,

the Authority submitted two tables: (1) 3.1- which listed implementation

dates for thirty-one modifications and, (2) 3.2 - which listed completiong
E)

dates for five fire protection studies. This March 7th letter further

responded to twenty draft SER items. A second Authority letter (dated May

7, 1979) provided a table of water spray sprinkler densities in deluge

systems for item 3.3.6 and clarification of four specific issues. A

detailed description of the cable tray flame propagation tests, as well as

information to verify that the electric cable installed at FitzPatrick,

would pass tests now incorporated into IEEE-383, was also included with

this second May letter. Also implied by this NRC letter was that the

Commission was prepared to issue a satisfactory SER on the subject of cable

flame retardencey as soon as documentation was provided on the adequacy of

these tests. Some of this cable fire test documentation had apparently

been inspected by a Region I NRC inspector in 1975.



In a May 23rd letter, the NRC states that only five items needed resolution

() prior to the issuance of the Safety Evaluation Report. Only two are

specified in the letter: 3.2.4 and 3.3.16. The letter goes on to request

"the entire fire test documentation for cabling installed in the

FitzPatrick plant."

Two Luthority July 1979 letters detailed the status and schedules for

numerous SER items. With the submittal of these letters, the Authority

considered all fire protection SER items resolved. '

The Commission issued Facility Operating License (FOL) Amendment No. 47 for
,

the FitzPatrick plant on August 1, 1979. This Amendment added a license

condition pertaining to the completion of facility modifications to improve
3

fire protection (Tables 3.1 and 3.2) and an SER. A thirty-day extension to

the effective date of FOL Amendment No. 47 was requested by the Authority
4

() because it was not received until August 14-15, 1979 apparently due to

mail delays. The NRC responded on August 23rd with a twenty-day extension

making the new effective date August 29, 1979.

Through two additional letters during 1979, the Authority updated the

status on the unfinished work referred to in FOL Amendment No. 47. The

first of these two, in September, addressed eight issues including cable

flame tests. Several hundred pages, comprising the entire cable fire test

documentation, were provided to the NRC project manager. Similiarly, two

reports were submitted. The second letter (dated November 14, 1979),.

provided additional information about six SER areas and revised Tables 3.1

and 3.2.

3-6O
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3.5 1980

O'

In early May of 1980, the Authority submitted a revised response to concern

PF-23, (Crescent Area Fire Protection), originally submitted .nine months

earlier in September of 1979. The Authority committed, in this letter, to

install a seismic Class I barrier and a new manual foam system to backup

the automatic spray system around the HPCI turbine and pump.

During October of 1980, the Commission provided a listing of eighteen SER
i

items and their status. Two were classified as unacceptable with two

I
labeled incomplete. A letter describing the final disposition of these

,

five items was requested within thirty days. A little more than two weeks

later, on October 17th, the Authority provided an update on the status of
a

SER modifications or procedural changes. Eighteen items were shown as

complete as of October 13th, twelve more to be completed by October 31st

() and, for eleven items, extensions of time were requested for their4

completion. The Authority further pointed out that almost four hundred
4

craft personnel were currently on site for Fire Protection System

modifications.

i fline days later, in another October letter, the Authority found it

necessary to further revise the schedule for five SER items due to numerous
.

material and installation delays.

In November, the Authority replied to the commission's request for final

disposition of five unacceptable or incomplete items. The Authority

considered the fire protection issue closed for the FitzPatrick plant with

the submittal of this letter.

3-7
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On the 24th of !!ovember, 1980 the Commission sent to all power reactor

licenses, a copy of the recently published 10CFR50.48 and Appendix R to

10CFR50. Included in this new rule, was a new schedule for the completion

of previously approved fire protection modifications, and a statement that

previous extension requests would have to be reapplied for, should they

still be justified. Certain provisions of Appendix R were req'uired to be

backfit in their entirety, regardless of whether or not alternatives have

been previously approved by the IIRC staff.

3.6 1981

During 1981, eleven pieces of correspondence were either to sent or

recieved from the !!RC on the subject of fire protection for the FitzPatrick

plant.

The Authority, in February, requested schedule extensions for the

U completion of ten SER fire protection items, and reported 21 items as
'

complete. This letter went on to detail compensatory measures that would;

be instituted for each of the incomplete items.

A few days later, the flRC sent a summary listing of eighteen fire

protection review items - fifteen were shown as " closed" and three as

"under review."

Shortly the.eafter, in mid-February 1981, the Authority summarized for the

FIRC, compensatory measures that were being provided until completion of

related fire protection modifications. These six measures were discussed

with NRC staff members on the previous day in support of the pending

schedule extension request.

3-8
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By letter dated February 20, 1981 (Generic Letter No. 81-12), the NRC

() requested the Authority to implement those applicable portions of the

recently effective Appendix R to 10CFR50. Included with this letter were

two enclosures: (1) " Staff Position Safe Shutdown capability" and, (2)

additional information needed to ensure that associated circuits for

alternate safe shutdown equipment was included in this new a'ssessment of

fire protection. Section III.G.3 of Appendix R required that plans,

schedules and design descriptions for modifications be submitted within

thirty-days (March 19, 1981).

On February 24, the Commission approved the schedular relief requested by

the Authority earlier in February. A total of eight SER items were

rescheduled as a result.

In mid-March, the Authority petitioned the Commission for an exemption to

() the schedular provisions of 10CFR Part 50.48(C) governing the implemention

of Sections III.G and III.J of Appendix R. (Since FitzPatrick's

containment is inerted, the provisions of Section III.0 are not

applicable.) The March 19, 1981 date was requested to be extended until

December 28, 1981 to allow the Authority sufficient time to adequately

investigate Appendix R requirements to determine optimal compliance

methods.

A fee of $1200 was requested for the review of the Authority's February

schedule extension request. A check for the full amount was transmitted in

mid-June.

On June 22, 1981, the Authority submitted: (1) plans and schedules for the

implementation of Appendix R Section III.J, " Emergency Lighting;" and, (2)

3-9O
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action plan to meet the requirements of Appendix R Section III.G, " Fire
/~S ,

\_s/ Protection Safe Shutdown Capability." Plans and schedules, or exemption

request, for Section III.G would be provided by December 11, 1981. t

The NRC was informed in late October that a small but vital portion of the

compketed by the previouslyfire protection modifications would not be

committed November i deadline. The FitzPatrick plant would, however,"be

t

shutdown November 1 for its annual refueling outage. Therefore, this delay

in the completion of this fire protection modification would not prevent

safe operation of the facility. The NRC concurred in this course of aciion
'

in an October 30, 1981 letter.

* '
3.7 1982 N

The Authority requested exemption from requirements from provisions of

Section III.G of Appendix 2 on the basis that existing plant configurations s

provide equivalent protection. Included with this February 26, 1982 letter

- was " Appendix II to Safe Shutdown Analysis Response'to 10CFR50 Appendix R '

Fire Protection of Safe Shutdown capability." This report re-examined the

physical separation of safety-related and associated circuit's. (This

submittal of this analysis was rescheduled via January 19, 1932 letter to

the NRC). -

3.8 Summary of Completed Plant Fire Protection Modification

This section summarizes those hardware modifications which have been

completed to date to enhance the ability of the FitzPatrick plant to

j withstand the effects of fire. The modifications are listed by fire zone.

1
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3.8.1 Reactor Building Cresent Area, East (Zone RB-1E)

O Two cables were rerouted out of this area to assure the

availability of three core spray system valves.-

3.8.2 Reactor Building Crescent Area, West (Zone RB-1W)
.

Sixteen cables were rerouted out of this area to assure the

availability of Division B RHR and core spray system.

3.8.3 Reactor Building - El. 272'-0" NE & SE Quadrants, El. 300'-0" SE

i Quadrant, El. 326'-0", El. 344'-0" and El. 369'-0" (Zone RB-1A)

!i A total of fourteen cables were rerouted out of this fire zone to,

N
i assure that seven RCIC valves are available in the event of a

,=

fire in this fire zone.

/~h Tu .artional cables were rerouted out of this fire zone toDa s

assure availability of the RCIC system.
i

3.8.4 Reactor Building - El. 272'0" SW & NW Quadrants, El. 300'-0" SW

Quadrant (Zone RB-1B)
1

Division B (blue) power and redundant Division B solenoid

actuating valves were installed on main steam SRVs. Three cables

were rerouted out of_this fire zone to assure the availibility of

the MPCI system.

Trays and exposed cables in the vicinity of two motor control
,

~

Centers in this fire zone were protected by a manually operated
,

,
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'

;

,.

| water spray system over, the cable trays. In addition, a fire
s

'() barrier was instal 14d between these two motor control centers.
,

l
<

Three cables were rerouted out of this fire zone to ensure the
; availability of Division B emergency service water. A three hour

barrier was constructed to ensure fire separation between

Division A and B emergency service water valves.

s

3.8.5 Reactor Building - El. 300'-C", flW & !!E Quadrants (Zone RB-1C)

.

A cable was rerouted out of this fire zone to prevent the loss of

600V switchgear and breaker. An open hatch adjacent to a piece

of switchgear will be closed to prevent a fire on El. 272'-0"

from affecting switchgear on El. 300'-0".-

3.8.6 Reactor Building Fan Rooms - (Zone RB-17E)

O There were no modifications made within this fire zone.

3.8.7 Torus Room - (Zone SUI) ^

There were no modifications made vithin this fire zone.

3.8.8 Standby Gas Filter Room - (Zone SGI)

There were no modifications made within this fire zone.

3.8.9 Relay Room - (Zone RRI)

Control power (120VDC) cables, running from the battery room to

the emergency diesel generator room building distribution cabinet

were rerouted so as not to pass through either the relay or cable

3-12O
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spreading rooms. Division B control power (120VDC) was run to a

.() control station, remote from the control room, relay room or

'i cable spreading room, for manual ADS operation of Division B
,

actuating solenoid valves.

; 3.8.10 Cable Spreading Room - (Zone CSI)

!

| Control power (120VDC) cables, running from the battery room to

the emergency diesel generator room building distribution,

cabinet, were rerouted so as not to pass through either the relay

or cable spreading rooms. Division B control power (120VDC) was

run to a control station, remote from the control room, relay
#

room or cable spreading room, for manual ADS operation of

f Division actuating solenoid valves.
'

.

| The 600VAC supply cable to a battery charger was rerouted to
i

'

avoid both the cable spreading area and the relay room.
.

3.8.11 Cabla Tunnel West - (Zone CTI)

, Two power cables, serving an RHR pump and core spray pump, were
!

!

rerouted out of this fire zone. Seven HPCI power supply or

isolation logic cables were similiarly rerouted out of this zone.

Two cables associated with availability switchgear, were also

rerouted out of this fire zone.

,

3-13O
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3.8.12 Cable Tunnel East - (Zone CT2)

i O
Thirteen Division A cables were rerouted out of this fire zone to,

i

assure the availability of the emergency service water and
;1

; residual heat removal systems.

a

j 3.8.13 Cable tunnel 3 - (Zone CT3)
'

1

j There were no modifications made within this fire zone.
.

3.8.14 Cable Tunnel 4 - (Zone CT4)'

.

The existing ADS solenoid actuator assemblies, on each of the

eleven main steam SRVs, were replaced with dual solenoid

assemblies. One solenoid on each assembly is connected to the

existing Division A cables and controlled via the logic panel in
,

the relay room. The second solenoid is controlled . rom a new,

Oi
'independent, manual Division B ADS control panel installed at a

location away from the relay room, control room or cable '

spreading room.

3.8.15 Switchgear Rooms - (Zones SW1 and SW2)
,

i

; .

,

( There were no modifications made within these fire zones.
!

I

; 3.8.16 Emergency Diesel Generator Room - (Zones EG-1, EG-2, EG-3, EG-4,
f
i EG-5 and EG-6)
|

There were no modifications made within these fire zones.

t
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3.8.17 Turbine Building (Basement, Hezzanine and Operating Floor) -

(Zones TB11, TB12 and 7813)

There were no modifications made within these fire zones.

3.8.18 Screenwell House - (Zonc SH13)

There were no modifications made within this fire zone.

3.8.19 Service Water Pump Rooms (Trains A and B) - (Zones SPl and SP2)

There were no modifications made within these fire zones.

3.8.20 Administration Building - El. 272 - (Zone AD3)

There were no modifications made within this fire zone.

3.8.21 Control Room Ventilation Area (Zone AD6)

OG There were no modifications made within this fire zone.

3.8.22 Battery Room - (Zones BR1, BR2, BR3 and BR4)

There were no modifications made within these fire zones.

Portable fans will be used to ventilate this fire zone when

required.

3.8.23 Battery Room Corridor - (Zone BRS)

l
A single cable was rerouted to assure the availabilit',' of a bus

for cold shutdown. Portable fans will be used to ventilate this
i

fire zone when required.

3-15
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SECTIot! 4.0

0
10 CFR50 Appendix R Separation Analysis

4.1 Criteria

4.1.1 Description of Separation Criteria

In accordance with 10CFR50 Appendix R Section III.G.2 the

criteria by which cables or equipment of redundant trains or

diverse counterpart systems are considered to be " separated" are

as follows:

Separation of cables or equipment by a fire barrier having a.

3-hour rating.

Separation of cables or equipment by a horizontal distance.

of more than 20 feet with no intervening combustibles or

fire hazards. In addition, fire detectors and an automatic
J

fire. suppression system shall be installed in the area.

Enclosure of cables or equipment in a fire barrier having a.

1 hour rating with fire detectors and an automatic fire
i

|
suppression system installed in the area.

! '

i

4.1.2 Method of choosing Fire Areas or Zones

All areas, except the areas in the Reactor Building, the Control
,

|
Room, Cable Spreading Area and Relay Room which were originally

presented in the Fire Hazards Analysis for FitzPatrick, were

', reviewed only for the impact to the safe shutdown systems as a
|
.

1

,

! --- , . . - - - - . . _ . . _ . _ - , _ . - - , _ , _ . - . . . , . , - - . . . _ , - - . - , _ - - _ , . _ _ - _ , - , _ . , . . , _ . . , . - , . _ _ . . _ . - - , , - . -- -



.

.

result of a fire within the area. This review also considered

||hk associated cables. However, since each of these areas is

enclosed by a 3 hour rated fire barrier which meets the

requirement of Appendix R, and all the equipment within the area

is assumed lost, separation with the redundant system shown to be

available for a shutdown path, was not reviewed further. See

Figures 4-1 thru 4-5.

O
The Reactor Building was divided into 5 zones depending on the

systems and components required for safe shutdown located within

the zones. Since each zone contained equipment associated with

a shutdown path, separation analysis considered the effects of a

fire extending 20 ft at either side of the boundary. This

additionel area considers the separation of 20 feet between

,ea cables, equipment end associated non-safety circuits of redundant
i i
'~' trains and/or diverse counterparts.

The Reactor Building zones were redefined from those previously
.

described in the Safe Shutdown Analysis dated October 1980. The ,

Crescent Area was divided into east and west zones, and the

remainder of the Reactor Building was divided into three zones.

This division is justified by the defense in depth features

utilized i r fire protection. These new Fire Zones are shown on

Figure > 4-6 thru 4-11.

The control room, relay room and cable spreading room were reviewed
@

relative to Section III.G.3 and III. L and the analysis is addressed

in section 5.0 of this report.

p
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4.2 Analytical Method
,
'

O
The Power Authority's analysis of a fire area begins with the extremely

conservative assumption that all equipment and cables within the area are
'

destroyed. Then the analysis was conducted to identify at least one safe

shutdown method which is unaffected by the fire, not necessarily all the

unaffected equipment.

The summary sheets include a safe shutdown method but do not detail all the
i

equipment which survives the postulated fires. However, the existing

,

procedures systematically address all safe shutdown paths, warning the

operator in each step which components may not be available as a result of

; a fire. In this way, the site procedures reflect all unaffected shutdown

j equipment and emphasize minimal manual action outside the control room.

Therefore, existing plant procedures may not be directly comparable to the

() safe shutdown capability as identified in this report.

The Separation Analysis consisted of three distinct tasks. These tasks

were performed as follows:

4.2.1 Task One

Task One to identified the locations of all cables used for safe

shutdown. This was performed through the use of electr!'sl tray,

sleeve and conduit location drawings on a zone by zone basis. As

in the original Safe Shutdown Analysis, it was assumed that all

components located in a fire area or zone, or that are serviced
i

by cables located therein, are impacted by a fire in that area or

zone. New zones were developed by adding an adjacent 20-foot

4-3
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wide area onto the original fire zone in the safe shutdown

(
\/ Analysis. In this way, all cables within 20-ft of their

redundant or counterparts in another zone were identifed.

4.2.2 Task Two

Task Two evaluated the impact on system operation. An affected

component list developed in Task One was used with a flow diagram
,

for each system to determine if a fire could reduce the system
,

availability to a level below that required to assure safe

shutdown capability. In areas where the potential loss of a

shutdown function was identified, a detailed review was

performed.

Rather than performing a fault tree analysis to determine the

f ~s actual effect produced by the loss of a cable, it was

O
conservatively assumed that the loss of any safety-related cable

associated with a component could result in the loss of that

component whether the component was in that fire area or not. If

a loss of function appeared to result from the loss of such

cables, the failure mode of the associated component was

reexamined to see if there would be an actual loss of safe

shutdown function. For example, if a valve is normally open and

a fire affectingdesigned to fail open upon the loss of power,

the power cable alone would not cause the valve to close even

though the analysis would indicate a component failure. In

addition, even if the valve we.re to reposition as a result of a

fire, actual loss of the safe shutdown function would not result

O. 4-4
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provided the valve is accessible and can be locally operated

L within the time required. The analysis thus identified the si :,e

shutdown function available in the event of a fire.

Spurious valve actuation, credible shorts and simultaneous

failure of loads were also considere'd. The detailed description

and procedure used for each was identical to that found in the

original Safe Shutdown Analysis Report dated October, 1980.

6

4.2.3 Task Three

Task Three addressed the event of a total less of function

resulting from the fire. This situation occurs if both sets of

redundant trains or diverse counterparts of equipment are located

within the 20-foot expanded fire zone or if the equipment

malfunctions and results in an unrecoverable condition. In this-

I )
''''

case, the physical location of the safety cables routed through

the additional 20-foot zone and the physical location of its

redundant train or diverse counterparts in the original fire zone
,

was examined and plotted. If the separation between the trains

or counterparts was determined to be at least 20 feet with no

intervening combustibles, then it was concluded that the

separation criteria between redundant trains or diverse

counterparts was satisfied and the redundant train or diverse

counterparts in the additional 20-foot zone was assumed to be

available.

If the seperation between the redundant trains or diverse counter-

parts was determined to be less than 20 feet, then it was con-

concluded that both counterparts were lost due to the fire and
,_

,a appropriate fix was recommended to ensure that at least one safety

related train or diverse counterpart required for safe shutdown

is available.

4-5
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4.3 Method of Presentation
(Qv,

4.3.1 Description of Analysis Swnmary Sheets

In order to ensure that the criteria described above were applied

to each fire zone / area, analysis summary sheets were prepared for

all fire areas or zones in the plan't as indicated in Table 4.1.

Each summary sheet indicated in detail the results of a fire in

the zone identified. The format of these summary sheets is as
i

follows:

.

I. Safe Shutdown Systems Disabled - A listing of safety system

functions required for safe shutdown affected by the fire.

Where a fire causes extensive equipment damage in one train

: (Division A or B), a statement such as "All Division A

i functions assumed lost" is made, and the remaining'

! statements generally refer to disabled functions in

Division B.

Identifies whether diverse means ofII. Shutdown capability -
i

; providing necessary safe shutdown functions are available
|
'

and generally describes an available procedure for safe

shutdown. Such a procedure is graphically depicted as a

i success path " reactor shutdown" through " extended cooling"
|
|

| on Figure 4-12.

III. Identify and Justify any Required Manual Action - Identifies
i

all potential manual actions required by the operator and'

the reasons for which the action is required.
,

f
4-6

:
,

|



.. - _ - __. - . -

IV. !!ecessary Instrumentation Available in Control Room - The

() minimum acceptable level of process instrumentation required
,

to monitor safe shutdown equipment was identified. If

rerouting of cables are required to ensure availability of

the instrumentation, it is so described.
.

v. Methods of Protecting Shutdown Capability - The methods of

protecting the shutdown capability is identified as either

satisfying the requirements of 10CFR50 Appendix R Section

III.G.2 or by showing that adequate protection is provided

to prevent a fire in this fire zone from propagating to
,

; adjoining fire zones in which the redundant / diverse shutdown

j systems and/or cables are located. Planned additional

I modifications identified in this analysis to mitigate the
i

presence of fire retardant cable within the 20 ft separation
'

: O of redundant / diverse circuits or equipment were also

described.

4.3.2 Tables and Diagrams

Table 1-0 in the Appendix lists the components of all systems,.

!
both primary and auxiliary, which are essential to, or arei

potentially useful in, achieving safe shutdown.

Figure 4-12 shows all modes of achieving safe shutdown using the

primary systems named above. Any path from the top of the

| figure, beginning with reactor shutdown through extended cooling,

shown at the bottom of the figure, is a successful path to cold
!

shutdown. The reactor can be maintained in a safe, stable, hot

4-7
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standby condition while maintenance or operator action allows for

O)(s- continued cooldown to cold shutdown.

Support functions which must be provided in association with the

above primary functions are:

.

1. Motive power - power to operate safe shutdown equipment

2. Auxiliary cooling - provides an acceptable environment

for safe shutdown equipment

Systems which provide the support functions are listed below:

1. !!otive power - steam for steam driven pumps from the

main steam system and the electrical distribution

system which comprises the Emergency Diesel Generators,

the 4,160V AC buses, the 600V AC buses, the 120V AC

() buses and the 125V DC buses. Refer to Figure 2-14 in

the Appendix

2. Auxiliary cooling - Figures 2-2 through 2-13 in the

Appendix show the flow paths for the systems involved.

Systems from which only a few components are needed

(such as the suction and discharge valves of the

reactor recirculation system) are not shown. For the

reactor building ventilation system, only the crescent

area unit coolers are needed and a figure showing these

is not included.
.

(")T
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4.3.3 System !! umbers

(>.)\- Listed below are the system numbers used in the tables in this

report:

02 !!uclear Boiler System

03 Control Rod Drive Hydraulic System

10 Residual Heat Removal System

11 Standby Liquid Control System

12 Reactor Water Cleanup System

13 Reactor Core Isolation Cooling System

14 Core Spray System

,--

(_ / 15 Reactor Building Component Cooling Water System

20 Radwaste System

23 High Pressure Coolant Injection System

29 Main Steam System
|

46 Emergency Service Water System
'

!

|

66 Reactor Building Ventilation System

|

|

67 Emergency Generator Switchgear Room Ventilation System

70 Relay Room Ventilation System

71 Class 1E Electrical Distribution System

1 /~--
| ( ) 4-9
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72 Battery Room Ventilation System

73 Screen House Ventilation System

92 Diesel Generator Room Ventilation System

93 Diesel Fuel Transfer System

4

i

.

,

I

,

|

O 4-10
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4.4 Fire Area /Zor.e Summary Sheet

f'y ,

V
A summary sheet for each of the Fi.e Areas and Zones listed below is

included in this Section.
a

FIRE AREAS /ZO!!ES !

I
i

!!umbe r flame Location

0
1 RB-1E Crescent Area East Elev. 227'-6"

2 RB-1W Crescent Area West Elev. 227'-6"

3 RB-1A Reactor Building Elev. 272'-0" East. Elev. 300'-0"(SE),

Entire Elev. 326'-0", thru Elev. 369'-0"

4 RB-1B Reactor Building Elev. 272'-0" West, Elev. 300'-0" (SW) ,

5 RB-1C Reactor Building Elev. 300'-0", (flE & IIW)
.

6 CR-1 Main Control Room. -

7 RR-1 Relay Room

8 CS-1 Cable Spreading Room

9 !*G-1 Motor Generator Rocm Elev. 300'-0"
,

.

10 AD-1 Administration Bldg. Elev. 272'-0"

11 AD-2 Administration Bldg. Elev. 272'-0"

12 AD-3 Administration Bldg. Elev. 272'-0"

13 AC-4 Administration Bldg. Elev. 286"-0"

14 AD-5 Administration Bldg. Elev. 286"-0"

15 AD-6 Administration Bldg. Elev. 300"-0"

16 iR-2 Radwaste Control Room , Elev. ;164 '-0" , . " .-

17 CT-1 Cable Tunnel West-Elev. 260'0"

18 CT-2 Cable Tunnel East-Elev. 260'0"

f%
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4.4 Fira Area / Zona Summary Sheets (Cont'd)
.

FIRE AREAS / ZONES (Cont'd)
ga s

Humber Name Location
^

%

19 CT-3 Cable Tunnel 3 Elev. 286'-0"

20 CT-4 Cable Tunnel 4 Elev. 286'-0"

21 TB-1 Turbine Bldg. (Basement) Elev. 252'-0", (Hezzanine)

Elev. 272'-0" and (Operating Floor) Elev. 300'-0"

22 RW-1 Radwaste Bldg. and Pipe Tunnel gg

23 SH-13 Screen Well House Elev. 272'-0"

24 SW-1 Turbine Bldg. Switchgear Room Elev. 272'-0"

b
25 SW-2 Turbine Bldg. Switchgear Room Elev. 272'-0"

26 FP-1 Diesel Fire Pump Room

27 FP-2 Foam Room Turbine Bldg. Elev. 272' 0"

28 SG-1 Standby Gas Filter Room

() 29 AS-1 Auxiliary Boiler Room

30 BR-1 Battery Room llo.1

31 BR-2 Battery Room No. 2

*
32 BR-3 Battery Room No. 3

,

33 BR-4 Battery Room Ho. 4

34 BR-5 Battery Room Corridor

35 EG-1 Emergency Diesel Generator Room

36 EG-2 Emergency Diesel Generator Room

37 EG-3 Emergency Diesel Generator Room

38 EG-4 Emergency Diesel Generator Room

39 EG-5 Emergency Diesel Generator Switchgear
R

40 EG-6 Emergency Diesel Generator Switchgear

41 SP-1 Service Water Pump Room (Train B)

~

- . - . .-
a



FIRE AREAS /ZO!!ES (Cont'd)
-s

NJ
!!umbe r llame Location

42 SP-2 Service Water Pump Room (Train A)

43 OR-1 Turbine Oil Storage Room

44 OR-2 Turbine Oil Storage Room

45 OR-3 Misc. Oil Storage Room

46 PC-1 Primary Containment (Drywell)

47 SU-1 Torus Room

( ~\

N

:

|
|

|
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FIRE ARE7./ ZONE SUMMARY SHEET

I FIRE AREA RB-1

FIRE ZONE RB-1E

Reactor Building - Crescent Area (East). Elev. 227'6"

'
I. Safe Shutdown Systems Disabled

All Division B shutdown systems are assumed disabled including RHR, Core

Spray, HPCI, ESW, and manual ADS. RCIC System (Division A) is also assumed; [

disabled.

i

'

II. Shutdown Capability

1

The following shutdown systems are available for safe shutdown:i

f

() 1. ADS (Division A) - manual mode.

! 2. Core Spray (Division A)
i

3. RHR (Division A) - LPCI, Suppression pool cooling and shutdown cooling

modes.
I

!

| 4. ESW (Division A).
'

.

5. RHR Service Water (Division A).

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core
!

(
! O
!

!
,
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Spray System (Division A) is used for reactor coolant makeup and level

control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occurring through the open safety relief

valve lines, suppression pool cooling vill also be provided.

later be provided by manual line-up of the normalLong term cooling can

shutdown cooling mode of the RHR System (Division A).
O

III. Identify and .*ustify any Required Manual Actions {

1. Local manual operation of the following RHR System (Division A) valves

may be required: 10MOV-2SA, 10i!OV-27A, 10HOV-39A, and 10MOV-38A.

2. Local manual operation of RHR valves required for the normal shutdown

cooling mode of RHR for long term cooling may be required. Manual

operation of the ADS (Division A) System and Core Spray will be used

initially for achieving hot shutdown. This will provide sufficient

time for the operators to manually operate the RHR valves mentioned

above. The number of valves above are few and repositioning of the ,*

valve if necessary, manually, can be accomplished relatively easy.

l
.
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I

f I

*
s

a

,

| IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure
,

i

!

!
2. Reactor Water Level

!

; 3. Suppression Pool Temperature
I

4. Suppression Pool Level
i

,

; .5. Core Spray System
i
1

1
.

a) Pump discharge pressure{
i

i
' b) Loop flow
<

f

| 6. RHR System
4

4

i a) Pump discharge pressure

i O
b) Loop flow

1

7. RCIC System
,

a) Pump discharge pressure
,

j b) Loop flow

!

8. RHR Service Water
i

|
I a) Flow
i

*

| Notes:
I

!

RCIC System is assumed to be unavailable

;

| A 4-16
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V. Methods of Protecting Shutdown Capability

O
RB-1E adequate protection is provided to prevent a fire inFor fire zone

' this fire zone from propagating _to adjoining fire zone (s) RB-lW, and RB-1A

in which the redundant / diverse shutdown systems and/or cables are located.

This is accomplished by the existing and proposed measures described below.

These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurrence of any unrecoverable situation due to

a postulated fire and provide protection based.on the defense-in-depth

I
; principle.

,

1. Existing Fire Protection

a. Fire Zones adjacent to RB-1E are zones RB-1W to the west and RB-

1A above. The boundary with RB-1A is the Elevation 272' building

floor which provides greater than a 3 hour rating. Piping and

cable penetration sleeves through this floor are protected by 3

hour rated fire stops. A twenty foot area beyond the boundary

between RB-1E and extending into RB-1W, was reviewed for

potential effects on the safe shutdown path. This review showed

that if the fire propagates up to 20 feet beyond the boundary of

RB-1E it has no effect on the safe shutdown path. This is true

except with the circuits identified in the exemption request

presented in section 2.7.2.3.

RB-1E and adjoining RB-1W and RB-1A areb. Detection Systems -

.

equipped with area ionization detectors which alarm in the

() 4-17
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Control Room. There is also a heat actuated detector (HAD)

system in the HPCI area enclosure for automatic water spray

actuation,

c. Suppression Systems

Type Actuation Location

a. Water Spray Automatic / Manual HPCI Enclosure

b. Foam System Manual HPCI Enclosure

c. Hose Stations Manual Entire Crescent

Area

d. A trained fire brigade is continuously available with off-site

backup.

O
e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical ca t ag is

classified as flame retardant used on recognized industry

standards.

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

4-18
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2. Planned Additional Fire Protection

a. To provide protection censidered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from the requirements of section III.G.2 of Appendix

R for the interface between this zone (RB-1E) and RB-1W to the

west. The only intervening combustible is flame re ta rdar.t i

I
cabling in trays which pass from RB-1E to RB-1W. This cabling

,

O
has been assumed lost for the proposed shutdown path for this }

fire zone except for 5 cables for which an exemption is

requested. Therefore the fire protection concern is only the

presence of the intervening combustible.

To mitigate this concern, the intervening cable trays which are

located at, or within 20 foot seperation of redundant / diverse

i circuits or equipment, will be equipped with a |R
water spray system to further mitigate postulated cable

combustion. The density and distribution of the spray will be

'

commensurate with the fire loading resulting from the intervening

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be

automatically opened by heat detectors near the cable trays and

the boundary of the zone.

b. A five barrier will be provided in the stairway area to mitigate

the propagation of fire from zone RB-lE (El. 227) to zone RB-1A,

(El. 272) above the stairway. The fire rating of this barrier

|
|
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will be commensurate with the fire loading in the entire zone and
0r

\5/ its distance from the stairway area.
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-lW

Reactor Building-Crescent Area West-Elev. 227'6"

I. Safe Shutdown Systens Disabled

The following Division A shutdown systems are atsumed to be disabled

including RHR, Core Spray, ESW, and RCIC. HPCI System (Division B) is also

assumed to be disabled.

II. Shutdown Capability

The following shutdown systems are available:

1. ADS (Division A or B) - manual mode.

2. Core Spray (Division B)

3. RHR (Division B) - LPCI, shutdown cooling, and suppression pool

cooling modes.

4. ESW (Division B)

5. RHR Service Water (Division B)

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Divsion A or B). Low pressure reactor coolant

makeup and level control will be provided by either Core Spray (Division B)

or RHR System (Division B) lined up in the LPCI injection mode. If the

Core Spray System, (Division B) is used for reactor coolant makeup and

level control, RHR System (Division B) may be lined up in the suppression
,

pool cooling mode. If RHR System (Division B) is used for injection and

4-21
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level control with vessel discharge occurring througn the open safety

relief valve lines, suppression pool cooling will also be provided.

later be provided by manual line-up of the normalLong term cooling can

cooling mode of the RHR System (Division B)

III. Identif/AndlustifyAnyRequiredManualActions

Local manual operation of the following RHR System (Division A) valves may

be required: 10!!OV-25B , 10!!OV-27B, and 10!!OV-17.

Local manual operation of RHR valves required for the normal shutdown

cooling mode of RHR for long term cooling may be required.'

Using ADS and core spray for initial shutdown cooling will provide

sufficient time to manually operate the above valves. >

,-

() IV. ?!ecessary Instrumentation Available in Control Room

1. Reactor Pressure.

2. , Reactor Water Level
*

3. Suppression Pool Temperature

4. Suppression Pool Level
t

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. PHR System

a) Pump discharge pressure

b) Injection flow (Cable of this instrumentation will be rerouted

from the fire zone to ensure its availability) . |R

h 4-22
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7. RHR Service Water

C)\_, a) Pump flow
, s

V. Methods of Protecting shutdown capability

For fire zoa,e RB-1W, adequate' protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-lE, and RB-1B

in which the redundant / diverse shutdown systems and/or cables are located.

This is accomplished by the existing and proposed measures described below.

These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the cecurrence of any unrecoverable situation due to

a postulated fire and provide protection based on the defense-in-depth

principle,

r~m
b 1. Existing Fire Prstecion

a. Fire Zone RB-lW is bounded by zones RB-1E to the east and RB-1B
,

above. The boundary with RB-1B is the elevation 272' building

floor which provides greater than a 3 hour rating. Piping and

cable penetration sleeves through this floor are protected by 3

"htur rated fire stops. -

Within RB-lW, the RCIC turbine is completely enclosed within a

,

room having a three-hour fire rating thus protecting all other'

equipment in this zone from this source of combustible material.

i

The stairwell from this zone to RB-1B is designed to provide a 3

hour fire rating.

! ('N 4-23
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The entire fire zone is equipped with areab. Detection Systems -

_) ionization detectors which alarm in the Control Room. There are

also heat activated detector (HAD) systems in the RCIC area

enclosure for automatic water spray actuation.

.

c. Suppression Systems

Type Actuation Location

1. Water Spray Automatic / Manual RCIC Enclosure

2. Hose Stations Manual Entire Area

d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards.

f. Roving operator and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

.
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'2. Planned Additional Fire Protection

O,

1. To provide protection considered adequate for this zone the fire
i

protection features described below are proposed and an exemption

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1W) and (RB-1E) to the

east. The only intervening combustible is flame retardant

cabling in trays which pass from RB-1W to RB-1E. This cabling

has been assumed lost for the proposed shutdown path for this
4

f

fire zone except for 5 cables for which an exemption was

requested. Therefore, the fire protection concern is only the

I presence of the interveining combustible.

To resolve this concern, the intervening cable trays which are

located at, or within 20 foot separation of redundant / diverse

(I circuits or equipment will be equipped with a water spray system

to mitigate postulated cable combustion. The density of the

spray will be commensurate with the fire loading resulting from

the intervening cabling. The spray system will be a pre-action

system equipped with fusible link spray heads. The pre-action

| valve will be automatically opened by heat detectors near cable
|

trays and the boundary of the zone.

.
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-1A

i Reacter Building - Elev. 272' (East Side), Elev. 300' (Southeast

Quadrant) and Entire Elevations 326', 344',
,

and 369''

I. Safe Shutdown Systems Disabled

1. Most Division B shutdown systems are assumed disabled including RHR,
,

Core Spray, ADS, HPCI, and ESW.

2. RCIC System (Division A) is also assumed disabled due to the

postulated lost of control and power cables for RCIC steam supply

( valve 13MOV-16.
|

3. Motor Control Center (MCC) 151 (Division A) is also postulated to be

disabled due to its proximity to zone RB-1A. Though this is a

Division A electrical power supply, the loads that it supplies, if

required, can be operated manually to effect shutdown.
,

.

II. Shutdown capability

The following shutdown systems are available:

:

1. ADS (Division A) - manual mode,

.

2. Core Spray (Division A).

4-26
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LPCI, cuppression pool cooling, and shutdown3. RHR (Division A) -

cooling modes. (manual and electrical operation).

4. ESW (Division A).

5. RHR Service Water (Division A).

Hot shutdown can be accomplished by manual reactor depressurization using

manual operation of ADS (Division A). Low pressure reactor coolant makeup

and level control will be provided by either Core Spray System (Division A)

or RHR System (Division A) lined up in the LPCI injection mode. If Core

' Spray System (Division A) is used for reactor coolant makeup and level

; control, RHR System (Division A) may be lined up on the suppression pool

cooling mode. If RHR System (Division A) is used for injection and level

control with vessel discharge occuring through the open safety relief valve

lines, suppression pool cooling will also be provided.

Long term cooling can later be provided by manual line-up of the normal

shutdown cooling mode of the RHR System (Division A).

III. Identify and Justify Required Manual Actions

1. fio manual operations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division A) and ADS
i

(Division A) are utilized.
;

2. If the assumed loss of MCC 151 (Division A) actually occurs due to the

i
fire, manual actions must be taken to deenergize MCC 151 by opening

the breaker for its supply feecer or the supply feeder located in

another fire zone and manually verifing valve positions for the

:

:

4
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following RHR System valves: 10HOV-13A, -12A, -89A, -166A, -167A, -
,

- 148A, -149A, -70A, and -26A.

3. Manual operation of steam supply valve 13MOV-16, if it should be

affected by the fire, will restore RCIC system operation.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division A) shutdown cooling mode,

which is the normal cold shutdown method.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

O
4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. RCIC System

1
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a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability

For fire zone RB-1A adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B, RB-lE and

RB-1C in which the redundant / diverse shutdown systems and/or cables are

located. This is accomplished by the existing and proposed measures

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

(~')
personnel to bring the unit to, and to maintain it in, the safe shutdown

b
mode. These measures also prevent the occurrence of any unrecoverable

situation due to a postulated fire and provide protection based on the

defense-in-depth principle.

1. Existing Fire Protection

a. Zone Boundaries - A three hour rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2.a is provided at all

I zone boundaries with three exceptions which will be addressed as

part of an exemption request based on the additional

j modifications described below. Piping and electrical

penentration sleeves through these barriers will be protected by

3 hour rated fire stops.

!
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Within RB-1A on Elevation 344, the combustibles are lead acid

storage battery systems which are contained in enclosures with a

one (1) hour rating.

b. Detection Systems - The entire fire zone is equipped with area

ionization detectors which alarm in the Control Room.

c. Suppression Systems

Type Actuation Location

Water Spray Manual Above Cable Trays,

Elev. 272' at Southwest

boundary of RB-1A

Hose Stations Manual Entire Area

O
\) d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

classified as flame retardant based on recognized industry

standards,

f. Roving operators and security patrols will contribute to an early

identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

O 4-30V
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2. Planned Additional Fire Protection - The major volume combustibles in

O this fire zone are the flame retardant cables located throughout the

fire zone. In providing the safe shutdown capability for this zone,

it is conservatively assummed that all cable and equipment in this
' zone becomes disabled. The basis for protection is to contain the

fire in this zone and not allow its propagation to other fire zones

indicated in Section V above. *

!

a. The 20 foot separation is provided between redundant cable with

the exception of one Division A control cable for RHR shutdown

cooling isolatier. valve 10MOV-18. This seperation deficiency is

described below:

Fire zones RB-1A and RB-1B contain a corridor which passes MCC-

151 end -161 adjacent to the drywell equipment hatch shieldvall

at Elevation 272 feet (Figure 2-18). Within this zone, the safe
,

i
~ shutdown analysis identified the coexistence of the following

redundant cables within 20 feet of horizontal separation with the

intervening combustible material consisting only of flame

retardant cabling.

! Closest Horizontal

Separation with no
' Intervening Combustible
1

! Division A Division B Material

.

Conduit ICC655RP Junction Box JBPCI3 13ft

containing control containing control

! cable IPCIARC014 cable IPCIBBC016

| 4-31
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to 10!!OV-18 to 10!!OV-17

O
Based on this finding the cabling and power supply for 10MOV-18

will be rerouted to a different fire zone,

b. To provide protection cor.sidered adequate for this zone the fire

protection features described below a're proposed and an exemption

is requested from the requirements of Section III.G.2 of Appendix

R for the interface between this zone (RB-1A) and zone RB-1B at

the 272' elevation (south end). A three hour fire rated wall

does not exist at the boundary of these zones although a partial

height three hour rated wall is presently installed. The only

intervening combustible between these two fire zones is flame

retardant electrical cabling in cable trays which pass from zone

RB-1A to RB-1B. All of this cabling is assumed disabled for the

proposed shutdown path for this fire zone. Therefore, the fire

protection concern is limited only to the presence of an

intervening combustible.

To resolve this concern, the existing cable tray spray system for

the intervening cable trays which are located at or within 20

foot separation of redundant / diverse cables or equipment will be

modified to mitigate the postulated cable combustlo1. The

density and distribution of the cable tray spray system will be

commensurate with the fire loading calculated for the intervening

cabling. The spray system will be a pre-action system equipped

with fusable link spray heads. The pre-action valve will be

4-32
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automatically opened by heat detectors near the cable trays and

C. the boundary of the zone.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from Section III.G.2 of Appendix R for the

interface between this zone (RB-1A) EL 300' and zone RB-1B on the

300' elevation. A three hour fire rated barrier does not exist

on this zone boundary. The only combustibles located in the

vicinity of the fire zone boundary is flame retardant electrical

cabling. These cables are not directly intervening because there

is an open 4' horizontal air-gap between cabling in the two
,

zones. There are no cables on either side of the zone boundary

for 20 feet which are required for the proposed shutdown path for

a fire in this zone. In addition, the fire loading resulting

from cabling located twenty feet to either side of the zone

boundary is very low (about 6 cables). Therefore, the fire

retardant cables are of very low density to cause the propagation

of fire from one zone to the other. No modifications are

considered necessary in this zone for this concern.

!
t

d. To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1A) and

I zone RB-lc which consists of a connecting stairway between

Elevations 300' and 326' (northeast corner). A three hour fire

rated enclosure does not presently enclose the stairway. The

m 4-33
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only combustibles located in the vicinity of the stairway are

ID
%. > flame retardant cabling which pass through sleeves at the 326'

Elevation floor boundary which is adjacent to the stairway.

These cables are all Division B cablas which are not required for

the safe shutdown capability required for a fire in zone RB-1A.

The only requirement for fire protection is to prevent the

propagation of flame from Elevation 300' to Elevation 326 via the
47

stairway. To resolve this concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around

the stairway to mitigate the propagation of fire from zone RB-1A

to RB-1C at this location. The fire rating of this barrier will

be commensurate with the fire loading in the entire zones and the

immediate area and the distance of combustibles from the zone

- boundary to be isolated.
(v+

e. See also fire zone RB-1E exemption request for stairwell barrier

between this zone and RB-1E.
.

f. The major combustibles in this fire zone are the flame retardant

cables located in the cable tray system which is located through-

out the fire zone. In providing the safe shutdown capability

for this zone, it it conservatively assumed that all cable and II

equipment in this zone becomes disabled. The bases for protec-

tion is to contain the fire in this zone and not allow its pro-

pogation to other fire zones identified in Section V. above.

To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

[y exemption is requested from the requirements of Section III .G.2

4-34
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of Appendix R for the interface between this zone RB-1A and

/ ) *U zone RB-lC on Elev. 300', A three hour fire rated wall does

not exist at this zone boundary. The only combustibles located

in the vicinity of the fire zone boundary are flame retardant

electrical cabling. These cables are not directly intervening

because there is an open 6' horizontal air-gap between cabling

There are n_o cables on either side of thein the two zones. o

zone boundary for 20 feet required for the proposed shutdown

path for a fire in this zone. In addition, the fire loading

resulting from cabling located at twenty feet to either side

of the zone boundary is low (less than 25 cables total) . There-

fore, no additional modifications are considered necessary for

this concern.
.

g. To provide protection considered adequate for this zone, the,q
'O

fire protection features described below are preposed, and

an exsption is requested frcrn the requirenent of Section

III.G.2 of Appendix R for the interface between this zone.

(RB-1A) and zone blC in the area of the connecting stair-

way between elevations 300'-0" and 326'-0" and elevations

300'-0" and 272'-0" (northeast corner). A three hour fire

rated enclosure does not presently. isolate this stairway.

The only conbustibles located in the vicinity of the stair-

way is flame retardant cabling which pass through sleeves

at the 326' elevation floor bourriary which are adjacent to

the stairway. These cables are all Division B cables which
*

are not required for the safe shutdown capability required

O for a fire ia ==e + 1c.

( AltM [A S8 )4-34-A
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'Ibe only requirement for fire protection is to prevent

O the er e 9 ti = * 11 e er - e ev ti # 3oo' to e1ev tio"
326' via the stairway. 'Ib resolve this concern, a fire

barrier with fire-rated doors with dar:pers (if required)

will be constructed around the stairway to mitigate the

propagation of fire frm zone RB-lC to RB-1A at this

location. The fire rating of this barrier will be

ccmnensurate with the fire leading in the entire zones e
a2d the imnediate area,' and the distance of ccrbustibles

frcm the zone boundary to be isolated.

h. In order to prevent a fire in zone RB-1A elevation 326'-0"

frca propagating to zone RB-lC elevation 300' through the

open hatch located in the northeast coner, a plug with

a 3 hour rating will be provided. 'Ihis ensures empliance

O with 10ceas0, apgendix R section 111.o.2

.

4-34-B [NetJ Ase)

O

i



FIRE AREA / ZONE SUMMARY

O .-

FIRE AREA RB-1

F ".E ZONE RB-1B

REACTOR BUILDING - ELEV. 272' (WEST SIDE) ELEV. 300' (SOUTHWEST QUADRANT)
1
-

I. Safe Shutdown Systems Disabled

1. Most Division A shutdown systems are assumed to be disabled including

RHR, Core Spray, ADS, and RCIC.

2. HPCI System (Division B) is also assumed to be disabled due to the

postulated loss of control and power cables for HPCI steam supply

valve 23MOV-16 which is located in adjacent fire zone RB-1A but less

that 20 feet from the boundary.

O'

3. Motor Control Center (MCC) 161 (Division B) is also postulated to be

disabled due to proximity to this zone. Though this is a Division B

electrical power supply, the loads that is supplies are not required

to be electrically operable for a fire postulated for the fire zone.

II. Shutdown capability

The following shutdown systems are available:

1. ADS (Division B) - manual modes

2. Core Spray (Division B).
.

3. RHR System (Division B) - LPCI, suppression pool cooling, and shutdown

cooling modes. (manual and electrical operation).

4-35
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_ 4. ESW System (Division B).

(J
5. RHR Service Water System (Division B)

6. HPCI Systems (Division B) - with certain manual valve actuations

Hot shutdown can be accomplished by manual reactor depressurization

using~ manual operation of ADS (Division B). Low pressure reactor

coolant makeup and level control will be provided by either Core Spray

(Division B) or RHR System (Division B) lined-up in the LPCI injection

mode. If Core Spray System (Division B) is used for reactor coolant

makeup and level control, RHR Systems (Division B) may be lined-up in

the suppression pool cooling mode. If RHR System (Division B) is used

for injection and level control with vessel discharge occurring

through the open safety relief valve lines, suppression pool cooling

() will also be provided.

Long term cooling can later be provided by manual line-up of the

normal shutdown cooling mode of the RHR System (Division B).

III. IDE!!TIFY A!!D JUSTIFY Ally REQUIRED MA!!UAL ACTION

1. !!o manual oparations are initially required in order to achieve the

hot shutdown condition if the Core Spray System (Division B) and

manual ADS (Division B) are utilized.

2. If the assumed loss of MCC 161 (Division B) occurs during the fire,

manual actions must be taken to deenergize MCC 161 by opening its

remote feeder breaker at substation L16 to preclude spurious

actuation. In this case and RHR System operation is required, the

() 4-36
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following valves must be operated manually: 10MOV-31B, 10MOV-12B, -

O(,j
'

89B, -166B, -167B, -148B, -149B, -708, and -26B.

3. Manual operation of HPCI steam supply valve 23MOV-16, if it should be

affected by the fire, will restore HPCI system operation.
.

4. An additional method of long term core cooling may be provided by

manually lining up the RHR System (Division B) in the shutdown
4

cooling mode, which is the normal cold shutdown method.

IV. NECESSARY INSTRUMENTATION AVAILABLE IN CONTROL ROOM

i

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

() 5. Core spray system

a) Pump discharge Pressure
i

! b) Injection flow
|

I 6. RHR System

a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow ,

8. RHR Service Water

a) Pump flow * ,

i

(
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Motes

O,

*- Cables for this instrumentation will be rerouted from the fire area toj

insure its availability.

' V. METHODS FOR PROTECTING SHUTDOWN CAPABILITY

For fire zone RB-1B adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1A, RB-1C, and

RB-1W in which the redundant / diverse shutdown systems and / cables are

located. This is accomplished by the existing and proposed measures'

described below. These measures are considered commensurate with the level

of protection required to ensure that adequate time is available for plant

} personnel to bring the unit to, and to maintain it in, the safe shutdown
!

i mode. These measures also prevent the occurrence- of any unrecoverable
!
:

situation due to a postulated fire and provide protection based on the

|O
i defense in depth principle.

i
i

I 1. Existing Fire Protection

.

<

a. Zone Boundaries - a three hour fire rated barrier satisfying the

requirements of 10CFR50 Section III.G.2.a is provided at all zone

boundaries with two exceptions which will be addressed as part of

an exemption request supported by additional modifications.

Piping and electrical penetration sleeves through these barriers

are protected by 3 hour rated fire stops.
;|

b. Detection Systems - The entire zone is equipped with area

ionization detectors which alarm in the main control room.
e

<
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c. Suppression Systems

O
Type Actuation Location

Water Spray Manual Above Cable Trays, Elev 272' at
South West Boundary of RB-1B

Hose Station Manual Entire Area

d. A trained fire brigade is continuously available with off-site

backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is

! classified as flame retardant based on recognized industry

standards.

f. Roving operations and security patrols will contribute to an

early identification and action for plant fires.

g. Good housekeeping and the control of combustible materials is

employed in this fire zone.

2. Planned Additional Fire Protection - The major combustibles in this

fire zone are the flame retardant cables located in the cable tray

system which is located throughout the fire zone. In providing the

safe shutdown capability for this zone, it is assumed that all cable

and equipment in this zone becomes disabled. The basis for protection

is to contain the fire in this zone and not allow its propagation to

other fire zones.
'
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a. To provide protection considered adequate for this zone, the fire

O(_/ protection features described below are proposed, and an

exemption is requested to from the requirements of Section
i

III.G.2 of Appendix R for the interface between this zone (RB-1B)

and zone RB-1A at the 272' elevation (south end). A three hour

fire rated wall does not exist at this zone boundary although a

partial height three hour rated wall is presently installed. The

only intervening combustible between these two fire zones is

flame retardant electrical cabling in cable trays which pass from

zone RB-1A to RB-1B. All of this cabling is assumed disabled for

the proposed shutdown path for this fire zone. Therefore, the
4

only fire protection concern is only the presence of an

intervening combustible.

'

To resolve this concern, the interviewing cable trays which are

O
located at, or within 20 feet separation of redundant / diverse

circuits or equipment will be equipped with a water soray system

to mitigate postulated cable combustion. The density and

distribution of the cable tray spray system will be commensurate
:

with the fire loading calculated for the intervening cabling.

! The spray system will be a pre-action system with fusable link

j spray heads. The pre-action valve will be automatically opened

|
' by heat detectors near the cable and the zone boundary,

b. To provide protection considered adequate for this zone, the fire

. protection features described below are proposed and an exemption

is requested from Section III.G.2 of Append 1L R for the interface

between this zone (RB-1B) and zone RB-1C on the 300' elevation
,

()

L
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(south side). A three hour fire-rated wall does not exist at

() this zone boundary. The only combustible located in the vicinity

of the fire zone boundary is flame retardant electrical cabling.

There are no cables on either side of the zone boundary for 20

feet required for the proposed shutdown path for a fire in this
.

zone. In addition, the fire loading resulting from cabling

located twenty feet to either side of the zone boundary is

relatively low. Therefore, the fire protection concern is only

the presence of the intervening cable.

To resolve this concern, the intervening cable trays which are

located at or within twenty feet separation of redundant / diverse

equipment will be equipped with a water spray system to mitigate

postulated cable combustion. The density and distribution of the

spray will be commensurate with the fire loading resulting from

0
the intervening cabling. The spray system will be a pre-action

system with fusable link spray heads. The pre-action valve will

be automatically opened by heat detectors near the cable trays

and the zone boundary,

c. To provide prctection considered adequate for this zone the fire

protection features described below are proposed and an exemption

is requested from Section III.G.2 of Appendix R for the interface

between this zone (RB-1B) and zone RB-1A in the area of the

stairway connecting between Elevations 300' and 326' (southwest

corner). A three hour fire rated enclosure does not presently

isolate this stairway.

4-41
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The only requirement for fire protection at this zone boundary is
m

$ to prevent the propagation of flame from Elevation 300' to

Elevation 326 via the stairway. Flame retardant cable is the

nearest combustible to this stairway (approximately 30 feet away

on Elevation 326 and approximately 40 feet away on Elevation

300). Therefore, additional protection is not considered

necessary. Approval of this exemption is requested without

additional modifications. g

d. In order to prevent a fire in Zone RB-1B (elev. 272') from

propagating to Zone RB-1C (Elev. 300') through the open hatch

located in the northwest corner, a 3 hour rated concrete plug
,

was provided previously. This ensures empliance with 10TR50

Appendix R, Section III.G.2 since a fire barrier with a 3 hour

rating is provided.

O e. 'Ib provide protection considered adequate for this zone the

fire protection features described below are proposed, and

an exenption is requested frcm Section III.G.2 of Appendix
,

,

R for the interface between this zone RS-1B elevation 300'

and zone RB-1A on the 300' elevation. A three hour fire
R

rated barrier does not exist on this zone boundary. 'Ihe

only ccmbustibles located in the vicinity of the fire zone

boundary is flame retardant electrical cabling. 'Ihese

cables are not directly intervening because there is an

open 4' horizontal air-gap between cabling in the two zones.

'Ihere are no cables on either side of the zone boundary for

20 feet which are required for the proposed shutdown path

b 4-42
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.

II
.

for a fire in this zone. In addition, the fire loading
i

resulting fran cabling located twenty feet to either side !
I

of the zone boundary is very low (about 6 cables). There-

fore, the fire retardar' cables are of very low density

to cause the propagation of fire frcm one zone to the

other. No nodifications are considered necessary in

this zone for this concern. o

O

.

i

(
|

.

:

I

[ Aka Pa se),
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FIRE AREA / ZONE SUMI!ARY SHEET

FIRE AREA RB-1

FIRE ZONE RB-1C

Reactor Building-Elev. 300' (!!ortheast and Northwest Quadrants)

I. Safe Shutdown Systems Disabled

1. Most Division B Shutdown Systems are assumed to be disabled including

RHR, Core Spray, ADS and RCIC.

2. Core Spray Division A is also disabled due to lost of injection valves

14-MOV-11A and B and 14-MOV-12A and B.

II. Shutdown capability

The following Shutdown Systems are available:

1. ADS (Division A) Manual Mode from the Control Room

2. RHR System (Division A) Suppression Pool Cooling, shutdown cooling

(with Manual operation of 10-!!OV-18), LPCI (after injection valvesi

have been powered from McC153)
,

;

3. RCIC System - Manual !! ode from the Control Room
i
|

i
4. ESW System (Division A)

i 5. RHR Service Water System (Division A)

Hot shutdown can be accomplished by manual Reactor depressurization using

| ADS Division A from the Control Room. High press.te makeup and lavel

!
control can be provided by RCIC operation from the Control Room. Low

! A
ty 4-43i
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pressure Reactor coolant makeup and level control will be provided by RHR

V (Division A) LPCI Mode after injection valves have been powered from

McC153. Extended cooling can be provided by LPCI Heat Exchanger, long term

cooling can also be provided later by manual line-up of the RHR Shutdown

Cooling mode after manual opening of 10-MOV-18.

III. Identify and Justify Any Required !!anual Action

1. !!o manual operations are initially required in order to achieve the O

hot shutdown condition if ADS Division A and RCIC Division A are used. R

2. If the assumed loss of inverter 3A actually occurs LPCI operation can

be restored by manually closing breaker OG2 in !!CC163. {g

3. Long term cooling in addition to LPCI Heat Exchanger may be provided

by' manually opening 10-MOV-18 if its control cables are actually
. . . .

affected. This will make RHR Shutdown Cooling available.

IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level
.

*

5. Core Spray System

a) Injection flow

b) Pump discharge pressure

6. RHR System

a) Pump discharge pressure
,

I
,

b) Injection flow

'l
Ag7 4-44

1

1

. . - . _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ ._ . _ _ _ _ . . , . _ _ . , _ _ . _ _ , _ , _ . _, _ _ _ _ _ -



_ _

7. HPCI System

a) Pum), discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure
'

b) Injection flow

9. RHR Service Water

a) Pump flow

2 V. Methods of Protecting Shutdown capability

For fire zone RB-lC adequate protection is provided to prevent a fire in

this fire zone from propagating to adjoining fire zone (s) RB-1B,-1A in
,

which the redundant / diverse shutdown systems and/or cables are located.

This is accomplished by the existing and proposed measures described below.

These measures are considered commensurate with the level of protection

required to ensure that adequate time is available for plant personnel to

bring the unit to, and to maintain it in, the safe shutdown mode. These

measures also prevent the occurence of any unrecoverable situation due to a

postulated fire and provide protection based c' defense in depth3

principle employed for reactor plant safety.

1

1. Existing Fire Protection
*

.

a. Zone Boundaries - a three hour. rated fire barrier satisfying the

requirements of 10CFR50, Section III.G.2 is provided at all zone

boundaries with three exceptions which will be addressed as part,

of an exemption request based on additional modifications

4-45
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assembled below. Piping and electrical penetration sleeves

through these barriers are protected by 3 hours rated fire stops.

b. Detection Systems - The entire zone is equipped with area

ionization detectors which alarm in the main Control Room.

c. Suppression Systems

Type Actuation Location

a Water Sprav Manual Above Cable Trays, Elev.

272' at south west

boundary of RB-1B

b Hose Stations Manual Entire Area

d. A trained fire brigade is continuously available with off-site

() backup.

e. The only intervening combustible between this zone and other

zones is electrical cabling. All electrical cabling is
,

classified as flame retardant based on recognized industry

standards,

f. Roving operations and security patrols will contribute to an

early indentification and action for plant fires.

,

l

g. Good housekeeping and the control of combustible materials is
,.

employed in this fire zone.

i

:

|
|

4-46
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2. Planned Additional Fire Protection

Q
a. The major combustibles in this fire zone are the flame retardant

cables located in the cable tray system which is located

throughout the fire zone. In providing the safe shutdown

capability for this zone, it is conservatively assumed that all

cable and equipment in this zone becomes disabled. The bases for

protection is to contain the fire in this zone and not allow its

propogation to other fire zones identified in Section V above.

To provide protection considered adequate for this zone the fire

protection features described below are proposed, and an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-lC) and

zone RB-1A on elevation 300'-0". A

O care he=r < ire r t a ii ao #et 1 t et tai ==#- he==a <r-

The only combustibles located in the vicinity of the fire zone

boundary are flame retardant electrical cabling. These cables

*
are not directly intervening because there is an open 6'

horizontal air-gap between cabling in the two zones. There are

no cables on either side of the zone boundary for 20 feet

required for the proposed shutdown path for a fire in this zone.

- In addition, the fire loading resulting from cabling located at

twenty feet to either side of the zone boundary is low (less than

25 cables total). Therefore, no additional modifications are
S

considered necessary for this concern.

, D 4-47Q4
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i

i

a

c

i

i

b. To provide prctection considered adequate for this zone, the fire
.

protection features described below are proposed, and an

O exemption is requested from the requirements of Section III.G.2
i

of Appendix R for the interface between this zone (RB-1C) and

zone RB-1A in the area of the connecting ' stairway between'

elevations 300' and 326' (northeast corner). This is the same

request as for Zone RB-1A. A three hour fire rated enclosure
j

does not presently isolate this stairway. The only combustibles

located in the vicinity of the stairway is flame retardant-

cabling which pass through sleeves at the 326' elevation floor

boundary which are adjacent to the stairway. These cables are
,

all Division B cables which are not required for the safe

shutdown capability required for a fire in zone RB-1C.
i

t

'
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1

The only requirement for fire protection is to prevent the
,

propagation of flame from Elevation 300' to Elevation 326' via

the stairway. To resolve thic concern, a fire barrier with fire-

rated doors and dampers (if required), will be constructed around
i

the stairway to mitigate the propagation of fire from zone RB-1C

to RB-1A at this location. The fire rating of this barrier will.

I be commensurate with the fire loading in the entire zones and the

immediate area, and the distance of combustibles from the zone

boundary to be isolated.

c. To provide protection considered adequate for this zone the fire

protection features described below are proposed and, an

exemption is requested from the requirements of Section III.G.2

of Appendix R for the interface between this zone (RB-1B) and

zone RB-lC on the 300' elevation . A three hour fire-rated wall
,

does not exist at this zone boundary. The only combustible

located in the vicinity of the fire zone boundary is flame

retardant electrical cabling. There are no cables on either side

of the zone boundary for 20 feet which are required for the

proposed sF cdown path for a fire in this zone. In addition, the

fire loading resulting from cabling located within twenty feet of
I
j the zone boundary is relatively low. To resolve this concern,

the intervening cable trays, which are located at or within

twenty feet separation of redundant / diverse circuit or equipment

will be equipped with a water spray system to mitigate postulateda

cable combustion. The density and distribution of the spray will

be commensurate with the fire loading resulting from the

{} 4-49
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intervening flame retardant cabling. The spray system will be a

'Idy pre-action system equipped with fusible link spray heads. The

pre-action valve will be automatically opened by heat detectors

near the cable trays and the boundary of the zone.

d. In order to prevent a fire in zone RB-1C Elev -300' from

propagating to zone RB-1A Elev 326' through the open hatch

klocated in the northwest corner, a new concrete plug with a

3 hour rating will be provided. This ensures compliance with
,

10CFR50 Accendix R. Section III.G.2.

.

i
*

4

!

|
; ,

!

i

|

4

4

i

a

.
.
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FIRE AREA /20!!E SUMMARY SHEET

O
FIRE AREA CR-1

i
:

Main Control Room-El. 300'-0"i

I. Sa'fe Shutdown Systems Disabled
f

|

[ All Division A and Division B Systems are assumed disabled.
,

i

i II. Shutdown capability
;
,

; Hot and subsequent cold shutdown will be accomplished using alternate
.

| shutdown capability. (See Section 5.0)

III. Identify And Justify Any Required Manual Operation

Not Applicable

IV. Necessary Instrumentation Available in Control Room

!

| tiot Applicable

1

V. Methods of Protecting Shutdown Capability-

,

tiot Applicable

t

4

e

O

,
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I FIRE AREA /20!!E SUMMARY SHEET

,

FIRE AREA RR-1
.

!

,
~

Relay Room-El. 284'-8"

j I. Safe Shutdown Systems Disabled

i
;

i All Division A and Division B Systems are assumed disabled.
J

t

II. Shutdown capability

i

i

j Hot and subsequent cold shutdown will be accomplished using alternate
:

shutdown capability. (See Section 5.0)
,

i
! III. Identify And Justify Any Required Manual Operation

.

Not Applicable
i

i O
IV. !!ecessary Instrumentation Available in Control Roomt

J

tlot Applicable+

) V. Methods of Protecting Shutdown capability
i
i

I

tiot Applicable !'

!
.

!
!

.

i
'

!

{ (}
4-52
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FIRE AREA / ZONE SUMMARY SHEET

O! FIRE AREA CS-1

!
* Cable Spreading Room-El. 272' 0"

s

I. Safe Shutdown Systems Disabled

All Division A and Division B Systems are assumed disabled. I,

i

; II. Shutdown capability
1

Hot and subsequent cold shutdown will be accomplished using alternate
,

. shutdown capability. (See Section 5.0)
1

III. Identify And Justify Any Required Manual Operation

.

| Not Applicable

! O
! IV. Necessary Instrumentation Available in Control Room

;

.

'
Not Applicable

V. Methods of Protecting Shutdown capability

,

: Not Applicable
;

,

i

:

;

i

|
-

: :
I

'

:

!
;

| 4-53
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i FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA MG-1

Motor Generator Room-Reactor Building-El. 300'-0"

I. ' Safe Shutdown Systems Disabled

Ho safe shutdown systems are disabled.
i
!

: II. Shutdown capability
i

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.
i

III. Identify and Justify Any Required Manual Action
'

\_-'

; ADS Division B valves can be operated from Panel 02 ADS-071. Note,
i

however, that ADS Division A is available and can be operated from the*

i

| Control Room. ,

i

IV. Necessary Instrumentation Available in Control Room

I
1

j 1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

4 5. Core Spray System

a) Pump discharge pressure
,

| b) Injection flow
t

-
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1

!

.6. RHR System

O a) Pump discharge pressurer

b) Injection flow,

i
I 7. HPCI System
i
'

a) Pump discharge pressure

! b) Injection flow

j 8. RCIC System

a) Pump discharge pressure
|
'

b) Injection flow

| 9. RHR Service Water

a) Pump flowi

:

I

] V. Methods of Protecting Shutdown Capability

i

| 1. Existing protection as noted in this report (See Table 2.0).

O
'

2. Planned additional fire protection features: NONE.i

j 3. The area meets the requirements of Appendix R Section III.G.2.a. It

.

| is bounded by a three (3) hour fire barrier. Therefore, no

!

| additional protection is required.

:

:

,

;

.

!

>

}
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FIPE AREA / ZONE SUMMARY SHEET
,

; FIRE AREA AD-1
.

l Administration Building-El. 272'-0"
J

I. Safe Shutdown Systems Disabled

No safe shutdown' systems are disabled.

II. Shutdown capability

4

}

l Hot and subsequent cold shutdown can be accomplished using Division A |

systems operated from the Jantrol Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

s

III. Identify and Justify Any Required Hanual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. Note,

j however, that ADS Division A is available and can be operated from the
'

)! Control Room.

:

IV. Hecessary Instrumentation Available in Control Room
,

1

1. Reactor Pressure'

' -

! 2. Reactor Water Level ,

|
' 3. Suppression Pool Temperature
f

4. Suppression Pool Level
1

5. Core Spray System

a) Pump discharge pressure'
,

I b) Injection flow

i

() 4-56
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i

,

6. RHR System

a) Pump discharge pressure

b) Injection flow

]
7. HPCI System

, a) Pump discharge pressure
i

b) Injection flow

8. RCIC System

a) Pump discharge pressure

; b) Injection flow

9. RHR Service Water
,

i

j a) Pump flow

|

] V. Methods of Protecting Shutdown capability
:.
I

1. Existing protection as noted ir. this report (See Table 2.0).,

!O
i 2. Planned additional fire protection features: NONE. .

,

! !

3. The area meets the requirements of Appendix R Section III.G.2.a. It>

is bounded by a three (3) hour fire barrier. The re fore , no

i additional protection is required.

i
i

i

!

1

I

|
!
:

f
f

i

t

I

-
.

:

!

!
1

|
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FIRE AREA /20!!E SUIR!ARY SHEET
.'

O FIRE AREA AD-2
,

a

1

Administration Building-El. 272'-0"

I. Safe Shutdown Systems Disabled

Mo safe shutdown systems are disabled. -'

II. Shutdown Capability

| Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

' using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action
;

ADS Division B valves can be operated from Panel 02 ADS-071. Note,
,

|
however, that ADS Division A is available and can be operated from the

i

i Control Room.
I
j

I IV. ?!ecessary Instrumentation Available in Control Room i

|

1
'

i 1. Reactor Pressure

| 2. Reactor Water Level
i

I 3. Suppression Pool Temperature
i

; 4. Suppression Pool Level
!

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

| 4-53
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6. RHR System

i a) Pump discharge pressure
i

|
b) Injection flow

! 7. HPCI System

; a) Pump discharge pressure
I

b) Injection flow

8. RCIC System

j a) Pump discharge pressure

,

b) Injection flow:
| L

; 9. RHR Service Water
4
; a) Pump flow *

!

i
; V. Methods of Protecting Shutdown Capability

j 1. Existing protection as noted in this report (See Table 2.0).

O'

2. Planned additional fire protection features: NONE.

!
t

i 3. The area meets the requirements of Appendix R Section III.G.2.a. It

I is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

!

l

,

i
j

i,

.

i
j

|

1

i

!

4-59
4
i L

i
- , . _ . . _ _ _ , . . . . _ _ _ . , _ _ ....,-._.____.,._.,m.,,,,,_._. ___,_.___..-.__,,,_.,._._.,-,..,._._....._m. . - .

-



-_.--= -
. . .. - ~ - - . _ _ _ _ - _-_-._-_-.

|

I

1

! FIRE AREA / ZONE SUMMARY SHEET
: O FIRE AREA AD-3

|
.

Administration Building-El. 272'-0"
!

4

j
^

I. Safe Shutdown Systems Disabled
i
4

i No safe shutdown systems are disabled.

' II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished
i

using Division 8 systems operated from the Control Room with local
,

] operation of ADS from local control panel 02 ADS-071.

!
III. Identify and Justify Any Required Manual Action

; ADS Division B valves can be operated from Panel 02 ADS-071. Note,
!
'

however, that ADS Division A is available and can be operated from the

Control Room. ;4

|
>

j
i IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level .

;

! 3. Suppression Pool Temperature
!

! 4. Suppression Pool Level

| S. Core Spray System
i

i a) Pump discharge pressure
I

b) Injection flow'

4-60
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i

e

6. RHR System'

) a) Pump discharge pressure
t

j b) Injection flow

7. HPCI System
j

i a) Injection flow

8. RCIC System
,

4
a) Pump discharge pressure

I
i b) Injection flow
1

9. RHR Service Water
4
i
! a) Pump flew
i
1

1

| V. Methods of Protecting Shutdown capability ,

>
,

1. Existing protection as noted in this report (See Table 2.0).

1

:

j 2. Planned additional fire protection features: NONE.

,

! 3. The area meets the requirements of Appendix R Section III.G.2.a. It
!

is bounded by a three (3) hour fire barrier. Therefore, no

'

additional protection is required.
3

1

1

1

i

i
I

!

:
!

i I

:

l /
; .

, ,

>
<

i
'
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FIRE AREA /ZO!!E SUMMARY SHEET

FIRE AREA AD-4

Administration Building-El. 286'-0"

I. Safe Shutdown Systemt .sabled'

tio safe shutdown systems are disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division D systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. !!ote,

however, that ADS Division A is available and can be cperated from the

Control Room.

IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

4-62
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I

J

| 6. RHR System

| a) Pump discharge pressure '

i

| b) Injection flow

7. HPCI System

a) Injection flow

: 8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

i a) Pump flow
!

i
V. Methods of Protecting Shutdown capability

,

!

1. Existing protection as noted in this report (See Table 2.0).

.

| 2. Planned additional fire protection features: NONE.
.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

i is bounded by a three (3) hour fire barrier. Therefore, no

l
additional protection is required.

:

1

i

|
!
|

!
.

|
.

.

!

f
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA AD-5

Administration Building-El. 286'-0"

I. Safe Shutdown Systems Disabled

No safe shutdown systems are disabled.
1

II. Shutdown capability

i Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

j operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O'

' ADS Division B valves can be operated from Panel 02 ADS-071. Note,

f however, that ADS Division A is available and can be operated from the

I

i Control Room.
1

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level
:
4 3. Suppression Pool Temperature

4. Suppression Pool Level
!

5. Core Spray System

|
a) Pump discharge pressure

b) Injection flow
|

!
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I

i 6. RHR System
e
!

-

a) Pump discharge pressure

Ib) Injection flow

i
7. HPCI System

]
'

a) Injection flow
,

8. RCIC System

! a) Pump discharge pressure
i

; b) Injection flow

9. RHR Service Water

; a) Pump flow
i
4

| V. Methods of Protecting Shutdown capability
]

I
1. Existing protection as noted in this report (See Table 2.0).'

2. Planned additional fire protection features: NONE.

O!
t

3. The area meets the requirements of Appendix R Section III.G.2.a. It
'

| is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
;

i

~

>

|

l

,

!

! -

r

,

4

'
i

t
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FIRE AREA / ZONE SUMMARY SHEET

O AREA FIRE AD-6

Administration Building-El. 286'-0"
.

I. Safe Shutdown Systems Disabled

No safe shutdown systems are disabled.
.

II. Shutdown capability

Hot and subsequent cold shutdcwn een be .-ccomp'.ished using Division A

systems operated from the Control Room. Snt:down can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
1. ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from

the Control Room.

2. De-energize all non-essential circuits in Control Room and Relay Room

since Control Room, Relay and Battery Room ventilation systems are

affected.

a

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level
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-

i

i

i

I

5. Core Spray System '

' a) Pump discharge pressure
2- ,

) b) Injection flow !

I
j 6. RHR System

{ a) Pump discharge pressure

!f b) Injection flow
,

i

j 7. HPCI System
i

a) Injection flow

.

1 8. RCIC System
4

:

! a) Pump discharge pressure

b) Injection flow

f 9. RHR Service Water

[ a) Pump flow

V. Hethods of Protecting Shutdown capability,

i
j 1. Existing protection as noted in this report (See Table 2.0).
,

I

1

! 2. Planned additional fire protection features: N0!!E .

!
t <

'

i 3. The area meets the requirements of Appendix R Section III.G.2.a. It

,| 1s bounded by a three (3) hour fire barrier. Therefore, no
i

{ additional protection is required.
1

|
>

1

'

i
(

) '

:

i

| .
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1.

i |
|

!

; - FIRE AREA / ZONE SUMMARY SHEET j

- FIRE AREA CR-2

4
Radwaste Building Control Room-El. 284'-0"*

| I. Safe Shutdown Systems Disabled
.

) No safe shutdown systems are assumed to be disabled.
i

!

'. II. Shutdown capability
I
i

! Hot and subsequent cold shutdown can be accomplished using Division A

i systems operated from the Control Room. Shutdown can also be accomplished
i

j using Division B systems operated from the Control Room with local
i
'

operation of ADS from local control panel 02 ADS-071.
!

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated from Panel 02 ADS-071. Note,

1|
however, that ADS Division A is available and can be operated from the

| Control Room. ;

i *

1

!

I IV. !!ecessary Instrumentation Available in Control Room
!

|
f

i 1. Reactor Pressure

i

1 2. Reactor Water Level

3. Suppression Pool Temperature;

4. Suppression Pool Level
I

!

i 5. Core Spray System
] !

]
a) Pump discharge pressure -

) b) Injection flow

|

l, 6. RHM System

4-68

,

a

4

'
_ _ _ . _ _ . _ . . - _ . _ _ . _ . . _ . _ _ _ , _ _ _ _ _ . _ _ _ . __ ___ _ _ _ . . . . . . _ _



,

_ . . .~ . - - - - . . . - . - .. - .- - - . - _ - . . . -

1

1

I

a) Pump discharge pressure4

j p '

i

| v b) Injection flow

I
i 7. HPCI System
1

a) Pump discharge pressure

b) Injection flow;

j

8. RCIC System;

i '

j a) Pump discharge pressure
1

{ b) Injection flow

4

! 9. RHR Service Water

j a) Pump flow
i

i
V. Methods of Protecting Shutdown capability ;

i

I 1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: HONE.

!

| {3. The area meets the requirement; of Appendix R Section III.G.2.a. It

i

is bounded by a three (3) hour fire barrier. Therefore, no

j additional protection is required.

1

P

i
i

i

!

l

)

t

i
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FIRE AREA / ZONE SUMMARY SHEET
t i

i FIRE AREA CT-1 I

I
;

Cable Tunnel West-El. 260'-0"
!

|

| I. Safe Shutdown Systems Disabled

i
J

All Division A systems are assumed to be disabled.

i

II. Shutdown capability'

; Hot and subsequent cold shutdown can be accomplished using Division B
2

| systems. SADa (Division B) can be operated from local control panel
,

02 ADS-071. All other Division B systems can be operated from the Control

. I

j Room.

i .
'

i
1

'

III. Identify and Justify Any Required Manual Action

O
I ADS Division B valves can be operated fron Panel 02 ADS-071 since ADS

Division A is not available.
!
<

}'
IV. Necessary Instrumentation Available in Control Room

i

|! 1. Reactor Pressure

! 2. Reactor Water Level
!

3. Suppression Pool Temperature

4. Suppression Pool Level
,.

i

I S. Core Spray Systems
!

| a) Pump discharge pressure
!
I b) Injection flow !

'

i

| 6. RHR System
!
I

| () 4-70
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,

!
;

i
.

1 a) Pump discharge pressure
)

b) Injection flow

J!
{ 7. HPCI System
I

| a) Injection flow

j 8. RHR Service Water

| a) Pump flow
i

| V. Methods of Protecting Shutdown capability
1

!

1. Existing protection as noted in this report (See Table 2.0).

!

|
] 2. Planned additional fire protection features: !!ONE.
4

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

i
additional protection is required.i -

; O
|

|
.

I

1

,

i

!
i
,

I

}

$
,

1

''

I

I

i
;
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA CT-2
.

Cable Tunnel East /El. 260'-0"

I. Safe Shutdown Systems Disabled .

All Division B systems are assumed to be disabled. Core Spray of Division

A is also disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems except Core Spray. RHR v'alve 10MOV-16A must be manually closed.

Except for this manual operation, all other systems can be operated from

*he Control Room..

1

O III. Identify and Justify Any Required Manual Action

1. ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from

the Control Room.

2. Local manual operation of 10MOV-16A is required. The control cable

of this valve is assumed to have been affected and spurious

activation could occur.

/"'T 4 72V



.. -. . . . . - . - . .. __

|

|
p
;

IV. Necessary Instrumentation Available in Control Room For a Fire in this

' Area

'

I
<

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature **

1

; 4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure
,

b) Injection flow
.

6. RHR Systemt
!

a) Pump discharge pressure
'

b) Injection flow

7. RCIC System

I a) Pump discharge pressure *
O

b) Injection flow *

8. RHR Service Water
!

! a) Pump flow
1 i

;

* Cables for this instrumentation will be rerouted from the fire area

to ensure its availability.
;

V. Methods of Protecting Shutdown capability;

1. Existing protection as noted in this report (See Table 2.0).
:
'I

J 2. Planned additional fire protection features: NONE.

:
l
!

! () 4~73
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3. The area meets the requirements of Appendix R Section III.G.2.a. It

' is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

i

O

>

,

i

1

1

1

O "4
1

,

j

j

|

i
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA CT-3

Cable Tunnel-El. 286'-0"

I. Safe Shutdown Systems Disabled
.

All Division B systems are assumed to be disabled. RCIC Division A is

partially disabled. (See Section III).

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Prior to initiation of RCIC,

Division B RCIC logic control power fuse in panel 09-33 in the Relay Room

must be removed and RCIC isolation valve 13MOV-15 must be manually

'

operated. ,

III. Identify and Justify Any Required Manual Action

1. Remove RCIC logic control power fuse in Panel 09-33 in Relay Room.

The RCIC "B" logic control cables are assumed to have been -affected,
'

therefore to ensure the preclusion of spurious signals the fuse must

be removed.
\

2. Local operation of 13MOV-15 is required. The control cable is

assumed to have been affected, which may cause the normally open

isolation valve to close. Therefore to ensure operation of RCIC

System, manual action may be required.

I

I
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IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

j 2. Reactor Water Level
'

3. Suppression Pool Temperature
:

i 4. Suppression Pool Level

5. Core Spray System3

J a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. RCIC System
!
! a) Pump discharge pressure
'

b) Injection flow

O
8. RHR Service Water

i a) Pump flow

v. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

i

2. Planned additional fire protection features: NONE.

i 3. The area meets the requirements of Appendix R Section III.G.2.a. It
I

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

.

: O '-''

1

:

3
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FIRE AREA / ZONE SUMMARY SHEET

t
FIRE AREA CT-4

Cable Tunnel-El. 286'-0"

I. Safe Shutdown Systems Disabled .

*

All Division A systems are assumed to be disabled. HPCI Division B is

partially disabled. (See Section III.)

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using 1)ivision B

systems. Prior to initiation of HPCI, the Division A HPCI logic control

power fuse in Panel 09-32 in the Relay Room must be removed and HPCI

isolation valve 23MOV-15 must be manually operated. ADS is operated at

the local control panel 02 ADS-071.
O

Except for those local operations, the above systems can be operated from

the control Room.

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated from Panel 02 ADS-071. Since ADS

Division A is not available.

Remove HPCI logic control power fuse in panel 09-33 in Relay Room. The

HPCI "A" logic control cables are assumed to have been affected, therefore

to ensure the preclusion of spurious signals, the fuse must be removed.

Operation of 23MOV-15 is required. The control cable is assumed to have

been affected, which may cause spurious activation of the valve.

4-77
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Therefore, to ensure that the steam supply valve is open, manual action

may be required.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Fressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injaction flow

7. HPCI System

! a) Pump discharge pressure

b) Injection flow

8. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown Capability
,

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of .".ppendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
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FIRE AREA /ZO!!E SUMMARY SHEET

FIRE AREA TB-1 (20!!ES TB-11,12,13)

i

Turbine Building-El. 252'-0", El. 292'-0" and

El. 300'0"

I. Safe Shutdown Systems Disabled

No safe shutdown systems are disabled.

f

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

" systems operated from the Control Room. Shutdown can also be accomplished
' using Division B systems from the Control Room with local operation of ADS

I from panel 02 ADS-071.
!

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated from Panel 02 ADS-071. !!ote,

however, that ADS Division A is available and can be operated from the

Control Room.

IV. Necessary Instrumentation Available in Control Room

.

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5 Core Spray System

a) Pump discharge pressure

() 4-79
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I

i
!

;

i

i b) Injection flow

O:
| 6. RHR System
4

a) Pump discharge pressure

b) Injection flow

i

7. HPCI System '#,
,

I

: a) Pump discharge pressure
i

.

b) Flow-

1

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow
t

V. Methods of Protecting Shutdown capability
,

! 1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

!
3. The area meets the requirements of Appendix R Section III.G.2.a. It

i

: is bounded by a three (3) hour fire barrier. Therefore, no

f additional protection is required.

|
!

i

i

e

i

!

.

I
1

|
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FIRE AREA / ZONE SU!GtARY SHEET

FIRE AREA RW-1

i Radwaste Building-Pipe Tunnel-El, 272'-0"

I. Safe Shutdown Systems Disabled

! No safe shutdown systems are disabled.
!

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

|

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the
:

I Control Room.

| IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

; b) Injection flow

4-81
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6. RHR System

a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

O
2. Planned additional fire protection features: HONE.

3. The area meets the requirements of Appendia R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

,

,

,

:
i
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FIRE AREA / ZONE SUMMARY SHEET
, -

FIRE AREA SH-13

Screenwell House-El. 272'-0"

I. Safe Shutdown Systems Disabled
i

i
' No safe shutdown systems are disabled.
.

II. Shutdoun capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Centrol Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

; operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the

Control Room.
,

IV. Necessary Instrumentation Available in Control Room
,

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature
,

| 4. Suppression Pool Level

5. Core Spray System,

a) Pump discharge pressure
;

i b) Injection flow
i

!

() ~

,

,

|

I

.- . - - - - - - . - - - ---. , . . - - - . . , _ . . . - - - . - . - - - - - . . - - -.



_ . --. ._. = - .. - . . _ - - . . . . . . -- -.

|
I

! 6. RHR System ,

1a) Pump discharge pressure
<

b) Injection flow '

7. HPCI System
,

i

a) Pump discharge pressure |
*

b) Flow

8. RCIC System

a) Pump discharge pressure
I

b) Injection flow

9. RHR Service Water

a) Pump flow

v. Methods of Protecting Shutdown capability

: c

1. Existing protection as noted in this report (See Table 2.0).

O.

2. Planned additional fire protection features: NONE.

4

3. The area meets the requirements of Appendix R Section III.G.2.a. It'

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

i
|

.

4

!
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA SW-1
4

Turbine Building-Switchgear Room-El. 272'-0"

I. Safe Shutdown Systems Disabled .

All Division A systems are assumed to be disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division B'

l

systems operated from the Control Room with local operation of ADS from
,

local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual A sion

)
ADS Division B valves can be operated from Panel 02 ADS-071.

IV. Necessary Instrumentation Available in Control Room

! !

1. Reactor Pressure,

2. Reactor Water Level

3. Suppression Pool Temperature
,

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure "

b) Injection flow

i

6. RHR Systemj

!
'

'

a) Pump discharge pressure

b) Injection flow

() 4-85
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7. HPCI System
(D
's / a) Flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. Methods cf Protecting shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features UONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

('
( additional protection is required.

,
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FIRE AREA / ZONE SUMMARY SHEET
4

- FIRE AREA SW-2

Turbine Building Switchgear Room-El. 272'-0"

I. Safe Shutdown Systems Disabled

All Division B systems are assumed to be disabled.

I II. Shutdown capability

Hot snd subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room.

III. Identify and Justify Any Required Hanual Action

|
No manual action required.

() IV.Necessary Instrumentation Available in Control RoomI

i
1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature *

4. Suppression Pool Level

5. Core Spray System
,

a) Pump discharge pressure
,

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. RCIC System,

() 4'07
;
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;

.,

!
I

. a) Pump discharge pressure *
1

b) Flow *

j 8. RHR Service Water
|

| a) Pump flow
f

1
i

' * Cables for this instrumentation will be rerouted from the fire area

to insure its availability.
!

i V. Methods of Protecting Shutdown Capability

! 1. Existing protection as noted in this repor' ',See Table 2.0).
i

2. Planned additional fire protection features: !!O!!E .3

i

! 3. The area meets the requirements of Appendix R Section III.G.2.a. It

j is bounded by a three (3) hour fire barrier. There fore , no

I

additional protection is required. 1
;

1
4

f
4

i

i
1
4

4

1

,

I

.

'
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FIRE AREA /ZO!!E SUMMARY SHEET

O FIRE AREA FP-1

Diesel Fire Pump Room

I. Safe Shutdown Systems Disabled

No safe shutdown systems are disabled.

II. Shutdown Capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the control Room. Shutdown can also be accomplished

using Divihion B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. liote,

however, that ADS Division A is available and can be operated from the

Control Room.

IV. flecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow
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4

'

I,

6. RHR Systert

.

; a) Pump discharge pressure
!

| b) Injection flow

I
. 7. HPCI System
i

i
! a) Pump discharge

.

b) Injection flow

1 8. RCIC System

a) Pump discharge pressure
,.

i b) Flow
i

i 9. RHR Service Water

i a) Pump flow
a
4

! V. Methods of Protecting Shutdown capability

1

l. Existing protection as noted % this report (See Table 2.0).'
'

i O
2. Planned additional fire protection features: N0!!E .

I
t

3. The area meets the requirements of Appendix R Section III.G.2.a. It

1
; is bounded by a three (3) hour fire barrier. Therefore, no
i

additional protection is required.

;
!

I
l

!

i

i
I

,
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FIRE AREA / ZONE SUMMARY SHEET

: FIRE AREA FP-2

,

Foam Room-Turbine Building-El. 272'-0"

I. Safe Shutdown Systems Disabled
i

)
'

No safe shutdown systems are disabled.
.

II. Shutdown capability
.

;

Hot and subsequent cold shutdown can be accomplished using Division A
,

systems cperated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the

Control Room.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System
,

a) Pump discharge pressure

b) Injection flow

;

() 4-91
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6. RHR System
]

a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

v. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

\i

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
1

1

I
:

:

t

i

r

(')'N
I 4-92
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FIRE AREA /ZOME SUMMARY SHEET

FIRE AP.EA SG-L

Standby Gas Filter Room-El. 272'-0"

I. Safe Shutdown Systems Disabled ,

No safe shutdown systems are disabled.
.

II. Shutdown capability

Hot and subsequently cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

O
ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the

Control Room.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature
i

4. Suppression Pool Level
I
'

S. Core Spray System

a) Pump discharge pressure

b) Injection flow
,

,

[
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I

6. RHR System

. a) Pump discharge pressure

i b) Injection flow

i
~

'

7. HPCI System
i

|
a) Pump discharge

i

| b) Injection flow
i

8. RCIC System

: a) Pump discharge pressure
!

b) Injection flow
,

9. RHR Service Water

Ia) Pump flow

.

V. Methods of Protecting Shutdown capability
a

i
.

Existing protection as noted in this report (See Table 2.0).1.,

!O
! 2. Planned additional fire protection features: !!ONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It,

is bounded by a three (3) hour - fire barrier. Therefore, no
;

.
additional protection is required.

i

i
i

!

f

I

i

!

.

.

I
e
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FIRE AREA / ZONE sum!ARY SHEET

FIRE AREA AS-1

Auxiliary Boiler Room-El. 272'-0"

.

I. Safe Shutdown Systems Disabled

No safe shutdown systems are disabled.

'

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

; operation of ADS from local control panel 02 ADS-071.
,

III. Identify and Justify Any Required Manual Action

01

ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the

Control Room.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature
,

4. Suppression Pool Level

' 5. Core Spray System

a) Pump discharge pressure

b) Injection flow

() 4-95
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|

, ,

k

6. RHR System

O a) Pump discharge pressure,
'

,

b) Injection flow
,

7. HPCI System

.; a) Pump discharge
i
'

b) Injection flow
l

8. RCIC System

| a) Pump discharge pressure
|

b) Injection flow

! 9. RHR Service Water

a) Pump flow ,

i

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

i O .

2. Planned additional fire protection features: NONE.

4

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

,

I

l.

I

t

O 4-ee
.

|
,
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. FIRE AREA / ZONE SUMMARY SHEET
, .

FIRE AREA BR-1

* Battery Room

I. Safe Shutdown Systems Disabled
I

All Division A systems are assumed to be disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division B

systems operatrd from the Control Roota with local operation of ADS from

i
local control panel 02A00-071.i

I III. Identify and Justify Any Required Manual Action

!

ADS Division B valves can be operated from Panel 02 ADS-071. Since ADS

* Division A is not available.

IV. Necessary Instrumentation Available in Control Room
;

1. Reactor Pressure
!
'

2. Reactor Water Level

; 3. Suppression Pool Temperature
r
'

4. Suppression Pool Level

' 5. Core Spray System

a) Pump discharge pressure

{ b) Injection flow
,

6. RHR System

a) Pump discharge pressure
i

|

4-97
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!

I

b) Injection flow .

O l
'7. HPCI System,

1

a) Pump discharge pressure

! b) Injection flow

8. RHR Service Water
.,

a) Pump flow
:

*

i

| V. Methods of Protecting Shutdown capability |
|
'

!

1. Existing protection as noted in this report (See Table 2.0).

i
,

2. Planned additional fire protection features: NONE.
,

i

i 3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

i
: additional protection is required.

; O
.

)

!

!
i

4

9

)

J
t

,

4

!

i
i
!

i

i

O 4-e8
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FIRE AREA / ZONE SUMMARY SHEET

k FIRE AREA BR-2

Battery Root.i

I. Safe Shutdown Systems Disabled

All Division A systems are assumed to be disabled.
.

II. Shutdown capability fy

Hot and subsequent cold shutdown can be accomplished using Division B

systems, operated from the Control Room with local operation of ADS from

local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated fro.n Panel 02 ADS-071, Since ADS
,- g,

i ,/ Division A is not available.s

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flev

6. RHR System

a) Pump discharge pressure

b) Injection flow

4-99

> .



. _ _ - _ _ _ _ . __. _ _ _ _ _ _ _ . _ . - _ _

|

1

7. HPCI System

a) Pump discharge pressure
'

b) Injection flow

8. RHR Service Water
!

a) Pump flow

I V. Methods of Protecting Shutdown capability
} .,

1. Existing protection as noted in this report (See Table 2.0).

1

2. Planned additional fire protection features: NONE.2

I

3. The area meets the requirements of Appendix R Section III.G.2.a. It

:

| is bounded by a three (3) hour fire barrier. Therefore, no
)

additional protection is required.

i

!O
:

,

t

1

4

i

!

I
h

h

i

|

!
'
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA BR-3

Battery Room-Reactor Building-El. 272'-0"

I. Safe Shutdown Systems Disabled

Division B systems are assumed to be disabled.

.

II. Shutdown capability '

.,

Hot and cold shutdown can be accomplished using Division A systems

operated from the Control Room. .

III. Identify And Justify Any Required Manual Action

No Manual action required.
-

) IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. HPCI System

( )- 4-101

.



a) Pump discharge pressure

- b) Flow

8. RCIC System

a) Pump discharge pressure

b) Injection flov

9. RHR Service Water

a) Pump flow

.

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

. additional protection is required.

:

f
4

|

|

i

i

i

|

|
,

"

.

'
,

!

'
j .
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FIRE AREA / ZONE SUtiMARY SHEET .

5 FIRE AREA BR-4.

_ ,

Battery Room )
,

I. Safe Shutdown Systems Disabled
,\

All Division 8 systems are assumed to be disabled.
.

/'II. Shutdown capability , ,

. N

Hot and subsequent- cold shutdown can be accomplished using Divisian A

systems operated from the Control Room.
!

III. Identify and Justify Ar.y Required Manual Action. %>

,

No Manual action required.

(m,
(_) IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure
.

2.. Reactor Water Level
.

3. Suppression Pool Temperature g

'

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR.Syttem

a) Pump' discharge pressure

b) .'njection flow

7. HPCI System
i

4-103s
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,

e

i
j - -

a) Pump discharge pressure
! O
,

,

b) Injection flow*

.

4 (
i N < 8. RCIC System
} y

a) Pump discharge pressure
,

i
b) Injection flow.

,

' 9. RHR Service Wateri

!

a) Pump flow,

I

V. !!ethods of Protecting Shutdown capability
'

,

1

1

{ 1. Existing protection as noted in this report (See Table 2.0),

j 2. Planned additional fire protection features: MONE.

' 3. The area meets the requirements of Appendix R Section III.G.2.a. It

i is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

!

t

i

*: .

1

i

h. -

f,

, ;

I *t

i

s'
.

! .
4

.

i

i
,

t ,
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FIRE AREA / ZONE SUMMARY SHEET
,.

a
p!
'U FIRE AREA BR-5

__

Battery Room - Corridor Reactor Building-El. 272'0"

I. Safe Shutdown Systems Disabled

All Division B systems are assumed to be disabled.

O
II. Shutdown capability

be accomplished using ADS (Division A) to depressurizeHot shutdown can

with Core Spray (Division A) or LPCI for cooling. Cold shutdown can be

accomplishedusingRHRSh$tdownCoolingorSuppressionPoolCooling.

III. Identify and Justify any Manual Action. F(

n
() No manual action required.

_

IV. Necessary Instrumentation Available in Control Room

.

1. Reactor Pressure .

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure
_

b) Injection flow
,

1
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7. HPCI System

O a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

,

a) Pump flow

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
.

!
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA EG-1

Emergency Diesel Generator Room-El. 272'0"

I. Safe Shutdown Systems Disabled

All Division A systems are essumed to be disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division B

systems operated from the Control Room with ADS operation from local

control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated from Panel 02 ADS-071.O
IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray Systems '

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump dis' charge pressure

b) Injection flow

() 4-107
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|

7. HPCI System

O a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Serv' ice Water

a) Pump flow

V. !!ethods of Protecting Shutdown capability-

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no
,

additional protection is required.

,

4-108

.



1

i FIRE AREA / ZONE SUIR!ARY SHEET

FIRE AREA EG-2-

Emergency Diesel Generator Room-El. 272'0"

I. Safe Shutdown Systems Disabled

All Division A systems are assumed to be disabled.
-.

P

II. Shutdown capability

Hot and cold shutdown can be accomplished using Division B systems

operated from the Control Room with ADS operation from local control panel

'
02 ADS-071.

III. Identify and Justify Any Required Manual Action

:

ADS Division B valves can be operated from Panel 02 ADS-071..

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level
,

,

3. Suppression Pool Temperature

: 4. Suppression Pool Level

! 5. Core Spray Systems
i

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure
,
'

b) Injection flow

() 4-109
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i

: 7. HPCI System

a) Pump discharge pressure
:

b) Injection flow

8. RCIC System:

i a) Pump discharge pressure

b) Injection flow,

9. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown Capability

1. Existing protection as noted in this report (see Table 2.0).

2. Planned additional fire protection features: NOME.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

I ( is bounded by a three (3) hour fire barrier. Therefore, no
,

additional protection is required.

;

i

!

>

!
1

!

I

I

c

\
'

;

|
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FIRE AREA / ZONE SUMMARY SHEET
| s

< * FIRE AREA EG-3
:

Emergency Diesel Generator Roon-El. 272'0"

'

I. Safe Shutdown Systems Disabled

All Division B systems are assumed to be disabled.

II. Shutdown capability4

| Hot and cold shutdown can be accomplished using Division A systems

operated from the Control Room.
.

III. Identify and Justify Any Required Manual Action*

No manual action is required.
,

!

() IV. Necessary Instrumentation Available in Control Room|

i

j 1. Reactor Pressure

2. Reactor Water Level
i
' 3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System *

a) Pump discharge pressure

b) Injection flow

() 4-111
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L

i
j 7. HPCI System
!

! a) Pump discharge pressure
!

b) Injection flow>

f 8. RCIC System
i

j a) Pump discharge pressure ,

b) Injection flow

9. RHR Service Water *
4

,

a) Pump flow
!

$
V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0),

i
j

2. Planned additional fire protection features: NONE. I;

I
i
' 3. The area meets the requiraments of Appendix R Section III.G.2.a. It

() is bounded by a three (3) hour fire barrier. Therefore, no

! additional protection is required.

}

!
!.

'
I
!

.

I

i

4

i

I
4

i

I

!

{) 4-112
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FIRE AREA /ZO!!E SUMMARY SHEET

FIRE AREA EG-4

Emergency Diesel Generator Room-El. 272'-0"

I. Safe Shutdown Systems Disabled
.

All Division B systems are assumed to be disabled.

II. Shutdown capability

Hot and cold shutdown can be acconplished using Division A systems

operated from the Control Room.

III. Identify and Justify Any Required Manual Action

No manual operation is required.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure ,

b) Injection flow

7. HPCI System

4-113
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I

4

a) Pump discharge pressure
;

- b) Injection flow

8. RCIC System

f a) Pump discharge pressure
i

b) Injection flow
.

|

9. RHR Service Water'

i

{ a) Pump flow
i

j V. Methods of Protecting Shutdown Capability
i
!
1

j 1. Existing protectien as noted in this report (See Table 2.0).

|

2. Planned additional fire protection features: NONE. '

3. The . area meets the requirements of Appendix R Section III.G.2.a. It

| is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
,

,
!

;

I

1

i

I
.

4

i

!

l

!

!

!

!

}

!
!

!
i

~
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA EG-5

' Emergency Diesel Generator.Switchgear Room-El. 272'-0"

I. Safe Shutdown Systems Disabled

All Division A systems are assumed to be disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division B

systems.

Except for local operations described below, Division B systems can be

operated from the Control Room.

III. Identify and Justify Any Required Manual Action

ADS Division B valves can be operated from Panel 02 ADS-071.

Operation of 10MOV-16B may be required since control cables in the RHR

system are assumed to be affected.

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level
.

| 3. Suppression Pool Temperature

4. Suppression Pool Level
|

! 5. Core Spray System
!

i a) Pump discharge pressure
;

4-115
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a 1

.

b) Injection flow

6. RHR System

a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. The re fore , no

additional protection is required.

1
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA EG-6

Emergency Diesel Generator Switchgear Room-El. 272'-0"

I. Safe Shutdown Systems Disabled
A

All Division B systems are assumed to be disabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A4

systems.

i

Except for local operations described below, Division A systems can be

operated from the Control Room.

III. Identify and Justify Any Required Manual Action
,

Operation of 10MOV-16A may be required since control cables in the RHR
t

system are assumed to be affected.

IV. Necessary Instrumentation Available in Cor trol Room

1. Reactor Pressure

; 2. Reactor Water Level
,

3. Suppression Pool Temperature

4. Suppression Pool Level

5. Core Spray System
,

a) Pump discharge pressure

b) Injection flow

6. RHR System

() 4-117
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,

i
;

I
i
}

4

a) Pump discharge pressure
i O.
1 v b) Injection flow-

;
'

7. HPCI System',

1

j a) Pump discharge pressure
;

8. RCIC System

a) Pump discharge pressure

b) Injection flow
;

! 9. RHR Service Water
I

] a) Pump flow
i
4

1

1 V. Methods of Protecting Shutdown capability
i

1. Existing protection as noted in this report (See Table 2.0).

i
! 2. Planned additional fire protection features: NONE.

!

3. The area meets the requirements of Appendix R Section III.G.2.a. It

j

i is bounded by a three (3) hour fire barrier. Therefore, no
i

| additional protection is required.

I
i
!

:
e

1

'

,

i

!

,!

'

.,

t

|
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FIRE AREA / ZONE SUMMARY SHEET
J

FIRE AREA SP-1'-

f Service Water Pump Room

I. Safe Shutdown Systems Disabled .

All Division B systems are assumed to be disabled.

II. Shutdown Capability
i

Hot and cold shutdown can be accomplished using Division A systems

operated from the Control Room.

III. Identify and Justify Any Required Manual Action
1

1,
-

| No manual operation is required.

k) IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure4

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

S. Core Spray System

a) Pump discharge pressure

b) Injection flow
4

6. RHR System

a) Pump discharge pressure

i b) Injection flow

7. HPCI System
.

.-. .. - . . - - - - . _ - - .- - --
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:

1
1

1

W

a) Pump. discharge pressure

b) Injection flow

f 8. RCIC System

: a) Pump discharge pressure

| b) Injection flow

i

! 9. RHR Service Water
4

| a) Pump flow
!

4 V. Methods of Protecting Shutdown capability
,
;

| 1. Existing protection as noted in this report (See Table 2.0).

!
!

! 2. Planned additional fire protection features: NONE.

I

3. The area meets the requirements of Appendix R Section III.G.2.a. _It

i is bounded by a three (3) hour fire barrier. Therefore, no;

I * additional protection is required.
,
i

*

i

}

!

!
t

!
;

1

4

f

!
'

*
,

!
:
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FIRE AREA / ZONE SUMIGRY SHEET
f

- FIRE AREA SP-2

Service Water Pump Room

I. Safe Shutdown Systems Disabled

,

All Division A systems are assumed to be disabled.
4

II. Shutdown capability,

Hot and cold shutdown can be accomplished using Division B systems

operated from the Control Room with ADS operation from local control panel

02 ADS-071.

III. Identify and Justify Any Required Manual Action

' ADS Division B valves can be operated from Panel 02 ADS-071. -

,

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

S. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System
i

a) Pump discharge pressure
,

b) Injection flow

[} 4-121

,

s

.--,+-,----,,c - , ---,.e,,--r,,, . , _ - - - - , - , . - , , - , . -- --w y , , ,, - ~ . - , -.--w.- - - - --,



7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow
|

1

V. liethods of Protecting Shutdown capability I

1. Existing protection as noted in this report (See Table 2.0).

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

'

additional protection is required.

|

|
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA OR-1

Turbine Building - Turbine Oil Storage Room

.

I. Safe Shutdown Systems Disabled
1
!

! No safe shutdown systems are disabled.

II. Shutdown Capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

! III. Identify and Justify Any Required Manual Action

i ADS Division B valves can be operated from Panel 02 ADS-071. Note, '

however, that ADS Division A is available and can be operated from the

I. Control Room.

IV. Necessary Instrumentation Available in Control Room

f
1. Reactor Pressure

2. Reactor Water Level.

3. Suppression Pool Temperature

4. Suppression Pool Level

S. Core Spray System
|

|
a) Pump discharge pressure

| b) Injection flow

t
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4

6. RHR System

| a) Pump discharge pressure

i b) Injection flow
i

7. HPCI System

a) Pump discharge pressure .

b) Injection flow

8. RCIC System *<

a) Pump discharge pressure
.i
j b) Injection flow
l

j 9. RHR Service Water

a) Pump flow

r

V. Methods of Protecting Shutdown capability

1. Existing protection as noted in this report (See Table 2.0).

O;

j 2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no
,

additional protection is required.
,

:

4

I
I

i

! -

|

1

.

!
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FIRE AREA / ZONE SUMMARY SHEET

( FIRE AREA OR-2
i

Turbine Building - Turbine Oil Storage Room

I. Safe Shutdown Systems Disabled

No safe shutdown systems aa- lisabled.

II. Shutdown capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

{ operation of ADS from local control panel 02 ADS-071.
.

III. Identify and Justify Any Required Manual Action
i

O ADS Division B valves can be operated from Panel 02 ADS-071. Note,
i

however, that ADS Division A is available and can be operated from the

Control Room.

IV. !!ecessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

]
S. Core Spray System

a) Pump discharge pressure

b) Injection flow

4-125
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t

6. RHR System

( a) Pump discharge pressure

b) Injection flow

7. HPCI Systemi

a) Pump discharge pressure
i

b) Injection flow

' 8. RCIC System
.

a) Pump discharge pressure
:

b) Injection flow
,

9. RHR Service Water

; a) Pump flow

1

V. !!ethods of Protecting Shutdown Capability

i 1. Existing protection as noted in this report (See Table 2.0).

' O4

2. Planned additional fire protection features: NONE.

3. The area meets the requirements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no
i

additional protection is required.

1

1

i

.

<

.

,

1
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I FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA OR-3

i

i

Turbine Building

Misc. Oil Storage Room-El. 272'-0"
.

I. Safe Shutdown Systems Disabled
;

No safe shutdown systems are disabled.
J

II. Shutdown capability

i

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Room. Shutdown can also be accomplished
;

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

i

III. Identify and Justify Any Required Manual Action

Ot

i

ADS Division B valves can be operated from Panel 02 ADS-071. Note,

however, that ADS Division A is available and can be operated from the

l Control Room.

I IV. Necessary Instrumentation Available in Control Room
i
i

! 1. Reactor Pressure
!
I
' 2. Reactor Water Level

3. Suppression Pool Temperature
|

; 4. Suppression Pool Level

: 5. Core Spray System
i

| a) Pump discharge pressure

j b) Injection flow

i (::)
4- 22
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6. RHR System

(')( ,, a) Pump discharge pressure

b) Injection flow

7. HPCI System

a) Pump discharge pressure

b) Injection flow

8. RCIC System

a) Pump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown Capability

1. Existing protection as noted in this report (See Table 2.0).

''' 2. Planned additional fire protection features: NONE.

3. The area meets the req'airements of Appendix R Section III.G.2.a. It

is bounded by a three (3) hour fire barrier. Therefore, no

additional protection is required.

(~N
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FIRE AREA / ZONE SUMMARY SHEET

FIRE AREA SU-l

Torus Room

I. Safe Shutdown Systems Disabled

No safe shutdown systems are assumed disabled.

II. Shutdown Capability

Hot and subsequent cold shutdown can be accomplished using Division A

systems operated from the Control Rcom. Shutdown can also be accomplished

using Division B systems operated from the Control Room with local

operation of ADS from local control panel 02 ADS-071.

III. Identify and Justify Any Required Manual Action

ADS Division B Valves can be operated from Panel
/'s

J 02A DS-071. Note, however, that ADS Division A is available and and f(

can be operated from the control room

IV. Necessary Instrumentation Available in Control Room

1. Reactor Pressure

2. Reactor Water Level

3. Suppression Pool Temperature

4. Suppression Pool Level

S. Core Spray System

a) Pump discharge pressure

b) Injection flow

6. RHR System

a) Pump discharge pressure

4-129
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>

[ b) Injection flow

(/ 7. HPCI System
..

a) Pump discharge pressure

b) Injection flow
i

8. RCIC System

a)'Fump discharge pressure

b) Injection flow

9. RHR Service Water

a) Pump flow

V. Methods of Protecting Shutdown Capability

1. Existing protection

,

Within this fire area there are no exposed sources of combustible

() - .
mate rials , therefore the occurrence of a fire is not postulated.

,

Flame retardant cables in this area are all enclosed in rigid

conduit. Even though an individual cable may short electrically, it

would not cause a fire since their would be essentially no oxygen to

support combustion. This area has controlled access. It can be

assured that no transient combustibles would be accidently brought in
-

or stored in this area.

,

Additionally, the only equipment required in this area is the RHR

'
Pump Suction Valves 10MOV151A & B which have had their power cables

electrically disabled under a previously approved plant modification,

and are in the open~ position. This ensures this flowpath will be

available during a fire in any area.

4-130
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,

2. Planned Additional Fire Protection

!!o additional fire protection is provided. An exemption request to

the requirements of Appendix R, Section III.G.2, III.G.3 and III.L is
! /

provided based upon the existing installation as outlined above.

This area neeIs the requirements of Appendix R Section III.G.2.a.
'

3. It

is bcunded by a three (3) hour fire barrier. Therefore, no

additional protection is required.
1.

>

,
.

,
,

4

,

-

1
'

i
-

,

I

.
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,
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i
'

s

4

! x 4-131



, - .. - . . -

e

i-
,o

,

-
.

FIRE AREA / ZONE SUMMARY SHEET

k
'

FIRE AREA PC-1'

,

I Primary Containment (Drywell)
4

I. Safe Shutdown-Systems Disabled
4

!

r, .e

Not Applicable.
,

k.
*

II. Shutdown Capability

i
#

Primary containment is inerted with nitrogen to less than 4 percent oxygen '

+

- during operation and therefore no fires are postulated in this fire zone.

III. Identify and Justify Any Required Manual Action

.

Not Applicable.

() IV. Necessary Instrumentation Available in Control Room .

:

i Not Applicable.

'

t
i

V. Methods of Protecting Shutdown capability

|

No Applicable.
.

i.

( t
I

(

!
!

i

!

,
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SECTIO!! 5.0

10 CFR 50 APPE!! DIX R ALTER!!ATIVE
SHUTDOWII A!!ALYSIS

5.1 Criteria

The Main Control Room (CR-1), Relay Room (RR-1) and Cable Spreading Room

(CS-1) do not satisfy the requirements of 10CFR50 Appendix R Section

III.G.2. Accordingly, for these areas alternate shutdown means have been

demonstrated. The criteria used for this evaluation follows the

requirement of Appendix R Section III.L as follows:

a. The alternate shutdown path and the supporting systems (i.e. cooling,

power etc.) of the plant are independent of the Main Control Room,

Relay Room and Cable Spreading Room. Thus, a fire in any of these

areas will not affect the safe shutdown of the unit.

V
b. !!o spurious actuation as a result of the fire will affect the

alternate shutdown means nor cause an unrecoverable plant condition.

c. Process variables necessary to assure that the alternate shutdown

means is performing its intended function are available independent of

the !!ain Control Room, Relay Room and Cable Spreading Room.

5.2 !!ethod of Analysis

In order to facilitate the analysis, the effort was performed in two

concurrent phases as described below:

7'^) 5-1
%J
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J

Phase I
'

In this phase, an alternate shutdown path was selected; ADS - RHR Division '

:
'

B with appropriate supporting systems (See Figure 5-1). For the systems

selected, a detail review of the cable routing and logic, interconnections,

etc. was conducted. The effort identified all areas in which spurious

action could prevent the alternative shutdown path from performing it's

intended funct4on due to interconnection and/or cable routing to the fire

,
areas in question. Where a function was not available and could not be

!

restored with procedures, corrective modifications would be planned. Thus,

the result of this analysis will ensure the availability of the alternate

shutdown path systems.

i

Phase II

Phase II was performed concurrently with Phase I. In this Phase, it was

Oi

| assumed that the shutdown path identified in Phase I would be available.
I

Based on this assumption, an operational review of other systems was

performed to analyse the effect of spurious actuations. The operational

analysis considered both the effect on the alternate shutdown path and

actuation of other systems and components.

For interconnections or operational effects which are identified as

potentially detrimental, an engineering analysis of the system design was
;

:

performed. This additional review ensured that the spurious action does'

not affect plant safe shutdown. If plant shutdown was affected,

appropriate modifications were identified.
i

i

|
|

J

,
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5.3 Proposed Plant Modifications
'

O
In order to meet the reouirements of the alternate shutdown means described

above and as further detailed in the table in Section 5.4, a new panel,

local control and isolation switches, and alternate control power feeders

'

will be added for equipment affected by postulated Control Room (CR), Relay

Room (RR) and Cable Spreading Room (CS) fires.'

5.4 Response to Attachment flo.1 of NRC Letter of May 10, 1932

Question: 1.0

Identify those areas of plant that will not meet the requirements of

{ Section III.G.2 of Appendix R and, thus alternative shutdown will be

!
i provided or an exemption from the requirements of Section III.G.2 of

Appendix R will be provided. Additionally, provide a statement that

() all other areas of the plant are or will be in compliance with Section

III.G.2 of Appendix R.,

|

j Response:

Fire Areas / Zones Meeting Appendix R Section III.G.2

! The following fire zones meet Appendix R, Section III.G.2 separation

requirements and no exemptions or alternative shutdown capability will
i

be provided (see Response Section 4.0):i

Fire Area Area Location

i
*

'

MG-1 Motor Generator Room, elev. 300'

AD-1, -2, -3 Administration Building, elev. 272'

5-3
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Fire Area Area Location (cont'd)

|RAD-4, -5, Administratation' Building, elev. 286'-0"

CR-2 Radwaste Control Room

CT-1 Cable Tunnel West, elev. 260'

CT-2 Cable Tunnel East, elev. 260'

CT-3 Cable Room North, elev. 286'

CT-4 Cable Room South, elev. 286'

TB-11 Turbine Bldg. Basement, elev. 252'

TB-12 Turbine Bldg. Mezzanine, elev. 272'

TB-13 Turbine Bldg. Operating Floor, elev. 300'

RW-1 Radwaste Eldg. and Pipe Tunnel

SH-1 Screenhouse Area, elev. 272'

SW-1 Switchgear Room West, elev. 272'

g
SW-2 Switchgear Room East, elev. 272'( ,)
FP-1 Diesel Fire Pump Room, glev. 260'

FP-2 Turbine Bldg. Foam Room, elev. 272'

SG-1 Standby Gas Filter Room, elev. 272'

AS-1 Auxiliary Boiler Room, elev. 272'

BR-1 Battery Room !!o.1, elev. 272'

BR-2 Battery Room No. 2, elev. 272'

BR-3 Battery Room !!o. 3, elev. 272'

BR-4 Battery Room !!o. 4, elev. 272'

BR-5 Battery Room Corridor, elev. 272'

EG-1, -2, -3, -4 Emergency Diesel Generator Rooms,

elev. 272'
-

k _) 5-4
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Fire Area Area Location (cont'd)
v

~

EG-5, -6 Emergency Diesel Generator Switchgear Rooms,

elev. 272'

SP-1, -2 Service Water Pump Rooms, elev. 260'

OR-1, -2 Turbine Oil Storage Rooms

OR-3 Hiscellaneous Oil Storage Room, elev. 272'

k
PC-1 Primary Containment Area.

Fire Areas For Which Alternative Shutdown capability will be Provided

The following fire zones do not meet Appendix R, Section III.G.2

separation requirements and an alternative shutdown capability will be

provided (see Response Section 5.0):

Fire Area Area Location-

CR-1 Control Room, elev. 300'

RR-1 Relay Room, elev. 286'

CS-1 Cable Spreading Room, elev. 272'

Fire Areas for Which Appendix R, Section_III.G.2 Exemption Requests

are Provided

The following fire zones do not fully meet the separation requirements

of Appendix R, Section III.G.2 and exemption requests are being

provided:

(
\ 5-5
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Fire Area Area Location

~

RB-1E Reactor Bldg. East, elev. 227'

RB-1W Reactor Bldg. West, elev. 227'

RB-1A Reactor Bldg. elev. 272' (east), 300'

(southeast)

and elevations 326', 344', and 369'

RB-1B Reactor Bldg., elev. 272' (west) and 300'

(west)

RB-1C Reactor Bldg., elev. 300' (north)

SU-l krous Room. g
Question: 1.0 (Cont)

For each of those fire areas of the plant requiring an alternative

shutdown system (s) provide a complete set of responses to the

(} following for each fire area:

a. List the system (s) or portions thereof used to provide the shutdown

capability with the loss of offsite power.

J t

Response:

List of Systems and Subsystems Used to Provide Alternative Shutdown

Capability

An alternative shutdown capability per Appendix R, Section III.G.3

will be provided for the following fire areas:

1. Control Room (CR-1)

2. Cable Spreading Room (CS-1)

5-6
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3. Relay Room (RR-1)

For all three of these fire areas, the alternative shutdown method is

the same. The list of systems and subsystems required to perform this

alternative shutdown capability with the loss of off-site power are as

follows:

System Name Division Mode *

Residual Heat Rem-) val (RHR) B Manual LPCI Mode

Residual Heat Removal (RHR) B Manual Shutdown

Cooling Mode

Automatic Depressurization (ADS) B Manual Mode

Emergency Electrical Power B Manual Mode

Emergency Service Water (ESW) B Manual Mode

RHR Service Water (RHR SW) B Manual Mode

Miscellaneous Independent Instrumentation as follows:

- Reactor Water Level

- Reactor Pressure

- Suppression Pool Temperature

- Suppression Pool Level

- RHR Loop B Injection Flowrate

i

i - RHR Pump 10P-3D Discharge Pressure

- RHR Service Water Loop B Flowrate

- Drywell Temperature (SRV elevation)

4

5-7
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Question: 1.0 (Cont),

b. For those systems identified in 1.a for which alternative or dedicatea
'

shutdown capability must be provided, list the equipment and

components of the normal shutdown system in the fire area and identify

the functions of the circuits of the normal shutdown system in the

fire area (power to what equipment, control of what components and

instrumentation). Describe the system (s) or portions thereof used to

provide the alternative shutdown capability for the fire area and

provide a table that lists the equipment and components of the

alternative shutdown system for the fire area.

: For each alternative system identify the function of the new circuits
I

being provided. Identify the location (fire zone) of the alternative

shutdown equipment and/or circuits that bypass the fire area and

(
\ verify that the alternative shutdown equipment and/or circuits are

separated from the fire area in accordance with Section III.G.2.

Response:
.

The only equipment and/or components in the fire areas are control and

instrumentation circuit components (i.e. switches, fuses, breakers to

control circuits, instruments etc.) and their associated cables.

The systems used to provide the shutdown capability for the fire areas
,

are described under 1.a above. A detailed list of components,

functions of new circuits and locations meeting Section III.G.2 are

shown in the table below:

5-8
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% e4 ,

New Circuits

{|~
~

, .

Component Function Location .

*
1. ,

|RHR Pump 10P-3D Isolate and Control New Panel in RB-1C

RHR Service Water Is.olate and Contrbl New Panel in-RB-1C j
RPump 10P-1B 4

l
i

Emergency Service Isolate and Control 600V Swgr L26 in SW-2
. , ,

I
, y

Water Pump 46P-2B "4
.

- ,
,

10-!!0V66B Isolate and Control !!ew Panel In RB-1C i
I |

10-!!OV39B Isolate and Contrcl MCC 163 in RB-1E ,

,

10-MOV25B Isolate and Control, New Panel in R3-1C .I ,
'

' ~
>

'

10-!!OV27B Isolate and Control MCC 165 in RB-1E ,;
,

N10-MOV13D Isolate and Control MCC 163 in RB-1E
.

i .

'

10-MOV15D Isolate and Control MCC 163 in RB-1E d
', /,

10-MOV148B Isolate and Control / MCC 161 in RB-1A

10-MOV12B Isolate and Control MCC 161 in RB-1A

10-MOV65B Isolate and Control MCC 163 in RB-:E

\r<

10-!!OV18 Isolate and Control MCC 151 in RB-1B ,

10-MOV16B ' Isolate and Control MCC 163 in RB-1 E |R
t

10-MOV70B Isolate and Control MCC 161 in RB-1A

10-!!OV166B Isolate and Control MCC 161 in RB-1A

10-MOV21B Isolate and Control MCC 163 in RB-1E |R

10-MOV89B Isolate and Control New Panel in RB-1C

- 10-MOV148A Isolate and Control MCC 151 in RB-1B

|E
.

46-MOV102B Isoalte and Control MCC 262 in SW-2

5-9:

>
-

!

t',

.4

- - - -- - - - , . . _ . , _ _m -, _ _ _ _ . , _ _ , . _ . _ _ _ _ _ _ _ _ __



_

.

'

!!ew Circuits (cont'd)

Component Function Location

46-!!OV101B Isolate and Control MCC 262 in SW-2

27-50V126B Transfer Switch to outside CR1, RR-1, CS-1 Areas

Alternate Power Supply,

27-SOV129B Transfer Switch to outside CR-1, RR-1, CS-1 Areas

Alternate Power Supply

29-A0V36A Fail Safe Valve Position !! ear Valve Area

29-A0V86B Fail Safe Valve Position !! ear Valve Area

29-A0V86C Fail Safe Valve Position !! ear Valve Area

29-AOV36D Fail Safe Valve Position !! ear Valve Area

29-!!OV77 Isolate and Control B!!CC-2 in RB-lE

02-A0V17 Fail Safe Valve Position !! ear Valve Area

23-!!OV16 Isolate and Control BMCC-6 in RB-1A

23-!!OV60 Isolate and Control B!!CC-2 in RB-lE

23-MOV25 Isolate and Control BMCC-4 in RB-1E

R
12-!!OV18 & 80 Isolate and Control BMCC-4 in RB-lE

!!ew Instrument Suppression Pool !!ew Panel in RB-lC

Temperature

!!cw Instrument Suppression Pool Level !!ew Panel in RB-1C

!!ew Instrument RHR "B" Loop Flow From "B" !!ew Panel in RB-1C

Loop Injection

!!ew Instrument RHR "D" Pump Discharge !!ew Panel in RB-1C

Pressure

New Instrument RHR "B" Loop Service IIew Panel in RB-1C

Water Flow
,-
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' New Circuits (cont'd)
" Component Function Location

New Instrument Drywell Temperature New Panel in RB-1C

4KV Breaker 10604 Isolate and Control 4KV SWGR H06 in EG-6

4KV Breaker 10602 Isolate and Control 4KV SWGR H06 in EG-6

4KV Breaker 10612 Isolate and Control 4KV SWGR H06 in EG-6

4KV Breaker 10614 Isolate and Control 4KV SWGR H06 in EG-6

4KV Breaker 10660 Isolate and Control 4KV SWGR HO6 in EG-6 }R

600V Ereaker 12602 Isolate and Control 600V Bus L26 in SW-2

600V Breaker 11602 Isolate and Control 600V Bus L16 in RB-1C
Question 1.0 (Con ' t) |&
c. Provide drarings of the alternative shutdown system (s) which highlight

any connections to the normal shutdoun systems (P& ids for piping and

components, elementary wiring diagrams of electrical cabling). Show

the electrical location of all breakers for power cables, and

(3(._j isolation devices for control and instrumentation circuits for the

alternative shutdown systems for that fire area.

Response:

The alternate shutdown systems and components will be independent of

the CR-1, RR-1 and CS-1 areas and drawings will be provided for all

components when design drawings / locations are finalized.

Question: 1.0 (Cont)

d. Verify that changes to safety systems will not degrade safety systems;

(e.g., new isolation switches and control switches should meet design
.

criteria and standards in the FSAR for electrical equipment in the

system that the switch is to be installed; cabinets that the switches

!ne
J) 5-11
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Question: 1.0 (Cont)

are to be mounted in should also meet the same criteria (FSAR) as

other safety related cabinets and panels; to avoid inadvertent

isolation from the control room, the isolation switches should be

keylocked or alarmed in the control room if in the " local" or

" isolated" position; periodic checks should be made to verify that the

switch is in the proper position for normal operation; a single

transfer switch or other new device should not be a source of a

failure which causes less of redundant safety systems).

Response

All changes to safety systems will meet the requirements described

above.

() Question: 1.0 (Cont)

e. Verify that licensee procedures have been or will be developed which

describe the tasks to be performed to effect the shutdown method.
<

Provide a summary of these procedures outlining operator actions.,

Response:

Preliminary plant procedures for the alternative shutdown capability

( have been prepared and implemented, for J.A. FitzPatrick using

presently installed equipment. These procedures will be updated as

! the new alternative shutdown equipment is installed which has

j previously been described (i.e. isolation switches, local control

f switches, and independent instrumentation).
i

,

I
t

|

t



Question: 1.0 (Cent)

The following is a synopsis of the actions to be taken by Operations

personnel in order to effect plant shutdown and cooldown using the

alternative shutdown capability. The same procedure is used for fires

in any of three areas (CR-1, RR-1, and CS-1).

The initial assumption is that a fire occurs in one of the three areas

and that the fire causes system centrol to be lost or the Centrol Room

to become uninhabitable. The alternative shutdown capability is also

valid for any situation which develops which threatens the life and

function of the !!uclear Control Operator (!ICO) in the Control Room.

1) Initial Operator Actions - When the NCO realizes that the Control

Room must be evacuated or has determined that a serious fire is

(q underw:y in the Control Room, Relay Room, or Cable Spreading Room and

that damage to normal reactor shutdown equipment is taking. place, the

:!CO performs the following actions before evacuating:

a. Initiates manual reactor scram.

b. Trips the main turbine.

c. Verfies all control rods are fully inserted.

|

d. Clones the Main Steam Isolation Valve.

If the !!CO is unable to manually scram the reactor for some reason, a

,..

5-13( j
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p Question: 1.0 (Cont)
Q>

contingency procedure is provided for initiating the reactor scram by

deenergizing the Reactor Protection buses.

Upon evacuation the ECO will proceed to the Reactor Building and the

Senior fluclear Operator (SNO) proceeds to ' the Electrical Switchgear

Rooms and the Emergency Diesel Generator Area. Both the SNO and NCO

will be assisted in lining up and accomplishing the alternative

shutdown path by other Operations personnel.
,

2) Senior !!uclear Operator (S!!O) Actions - The S!!O proceeds to the'

Emergency Diesel Generator Switchgear Room (EG-6) via the East

Electrical Bay (SW-2). While in the East Electrical Bay the SNO will
,

position isolation switches on 600 VAC emergency substation L26, which

isolates electrical breaker control from fire generated spurious

actuations. He will also start ESW pump 46P-1B at substation L26 by

manually closing its air circuit breaker.

The Stlo then proceeds to the Emergency Diesel Generator Room (EG-6) to

manually perform emergency power system electrical operations. The

S!!O observes 4kV 10600 bus status. He locally isolates Emergency

Diesel Generators "B" and "D" from cabling routed to the Control Room'

in order to prevent fire generated spurious signals from affecting EDG

operations. The S!IO also positions isolation switches for the

|
j following 4kV 10600 bus electrically operated breakers:

5-14
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(} Question: 1.0 (Cont)

Breaker No. Function

10604 EDG B & D tie breaker

10602 EDG B output breaker

10612 EDG D output breaker

10610 10P-1B-RHR SW Pump B

10640 10P-3D-RHR Pump D

10614 Bus tie to Normal Bus 10400
f

10660 Substation L16 and L26 feeder

) The SNO then locally starts Emergency Diesel Generators (EDG) B and D
;
' and verifies ESW cooling water flow to the EDGs. If the 10600 bus has

I become deenergized due to the fire, the SNO positions the 10600 bus
.

breakers to isolate the bus and then reenergi es it using EDG B and D

as its source. He positions breaker 10660 to reenergize substations

L16 and L26.

If the 10600 bus is still energized after the EDGs are started, the

SNO will manually synchronize the EDGs to the bus and assume load. He
i

will then isolate emergency bus 10600 from normal bus 10400 by opening

breaker 10614.

The SNO will establish communications with the NCO, who is in the

Reactor Building in the area of the Manual ADS panel and new shutdown

panel on elevation 300'. The SNO will standby in the EDG area

monitoring the operation of the EDG's, bus electrical conditions, and

( 5-15
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Question: 1.0 (Cont)

await further word from the NCO concerning the starting of the RHR

(10P-3D) and RHR Service Water (10P-1B) Pumps.

!

3) Nuclear Control Operator Actions - After evacuating the Control

Room, the NCO proceeds to the Reactor Building to establish the

alternative shutdown path at the local shutdown panel. The NOC first
J

stops in the area of the CRD air header on elevation 272'. He

isolates the Control Rod Drive Air header air supply to the scram

valves to preclude spurious control rod actuations which may be caused

by the fire. If all rods were not verified to be fully inserted,

prior to Control Room evacuation, the NOC verifies that all scram

valves are open.

() The NOC then proceeds to the following switchgear and actuates

isolation switches to preclude fire-generated spurious actuations of

motor operated valves and equipment which may affect the alternative

t

shutdown path.

Switchgear Reactor Building Location

!

L16 Elev. 300'

MCC 161 El. 272'

MCC 162 El 272';
'

i
'

MCC 163 El. 242' - E. Crecent

MCC 165 El. 242' - E. Crescent

:

!
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Question: 1.0 (Cont)
O.

,

4

The NOC actuates isolation switches, opens breakers, and verifies

valve positions at these MCCs for valves affecting the shutdown path.

I In parallel with the NOC's efforts, the NCO assesses the plant

parameters as indicated on the shutdown panel and local reading
,

instruments in instrument rack 25-06. The NCO then establishes

communications with the SUO who is in the Emergency Diesel Generator

Switchgear Room.

The NCO then aligns the equipment he has control of as follows:

a. NCO starts RHR Pump 10P-3D and verifies pump discharge pressure

at the alternate shutdown panel.

b. NCO starts RNR Service Water Pump 10P-1B and verifies flowrate at

() the alternate shutdown panel.<

c. NCO opens valve 10MOV-89B to admit RHR service water flow to RHR

! B heat exchanger.
:

d. NCO depressurizes the reactor by manually opening six (6) safety,

|
~

relief valves from the manual ADS panel. The NCO monitors
,

reactor pressure using instruments on rack 25-06.

a

e. When reactor pressure decreases to approximately 350 psig, the

NCO opens RHR injection valve 10MOV-25B at the shutdown panel.

'
At approximately 250 psig reactor pressure (shutoff head for RHR

pump) the NCO verifies injection flow from the RHR System into

the reactor vessel.

5-17
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Question: 1.0 (Cont)

f. The NCO allows the reactor to continue to depressurize and

reactor vessel level to rise until water spills out of the safety

relief lines which route the discharge to the suppression pool.

This cooling path is maintained and provides both reactor vessel level*

and inventory control, and suppression pool cooling. The NCO and SNO

monitor the alternate shutdown path to ensure correct functioning

using available instrumentation.

As conditions normalize and additional operations personnel become

available, the normal RHR System shutdown cooling path will be4

implemented using manual line-up.

Question: 1.0 (Cont)

- O
f. Verify that the manpower required to perform the shutdown functionsi

using the procedures of 1.e as well as to provide fire brigade members
;

to fight the fire is available as required by the fire brigade
i
*

technical specifications.

|

Response:

The existing procedures for shutdown outside the Control Room are

similar to the proposed procedures described in 1.e. above but require
;

; many more manual actions. Once the alternate shutdown panel is

installed, this will greatly reduce the time and manpower to implement
,

these procedures.

i

i O "*

;
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i

Ouestion: 1.0 (Cont)

Adequate manpower will be available to perform the alternate shutdown
i

procedure and man the fire brigade when the new shutdown equipment is

installed. Until the new alternate shutdown equipment is installed,

the time frame for accomplishing the alternate shutdown procedure is

extended.

Question: 1.0 (Cont)

g. Provide a commitment to perform adequate acceptance tests of the

alternative shutdown capability. These tests should verify that:

equipment operates from the local control station when the transfer or

isolation switch is placed in the " local" position; that the equipment

cannot be operated from the control room; and that equipment operates

from the control room but cannot be operated at the local control

station when the transfer isolation switch is in the " remote"

position.

Responses

i
' Adequate tests of alternative shutdown equipment will be performed

consistent with the performance of testing required of all new

equipment and plant modifications.

2

Question: 1.0 (Cont)

h. Provide Technical Specificatons of the surveillance requirements and

limiting conditions for operation for that equipment not already

covered by existing Technical Specifications. For example, if new
.

i

i

_ _ . - . _ - ._ . . . .



. - __ . . .

,

Question: 1.0 (Cont):

O'

isolation and control switches are added to a shutdown system, the

| existing Technical Specification surveillance requirements should be -

supplemental to verify system / equipment functions from the alternate

shutdown station at testing intervals consistent with the guidelines
.

of Regulatory Guide 1.22 and IEEE 338. Credit may be taken for other

existing tests using group overlap test concepts.

;

; Responses

a

Technical Specifications including surveillance requirements for newj

; alternative shutdown equipment will be prepared, reviewed and

'
submitted upon completion of modifications. Surveillance testing

intervals will be consistent with Regulatory Guide 1.22 guidelines as

they apply to J.A. FitzPatrick.,

b.s4

%

Question: 1.0 (Cont)

i. For new equipment comprising the alternative shutdown capability,4

;

verify that the systems available are adequate to perform the

necessary shutdown function. The functions required should be based
P

on previous analyses, if possible (e.g., in the FSAR), such as a loss

of normal ac power or shutdown on Group 1 isolation (BWR). The ,

equipment required for the alternative capability.should be the same

or equivalent to that relied on in the above analysis.

i

.

9

2
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I

- Question: 1.0 (Cont),

,
-

Response:
.

The alternative shutdown capabilities described in 1.e are adequate to

perform the necessary shutdown and cooldown functions. The shutdown

and cooldown paths provided are based on existing FSAR analyses and

more recent small - break, Loss-of-Coolant Accident (LOCA) analyses

| performed, as a result of the TMI' Action Plan. The alternate shutdown

path is identical to that contained in the new BWR Emergency Procedure

Guidelines (EPGs) which are presently being implemented at BWRs
;

including J.A. FitzPatrick."

|

Question: 1.0 (Cont),

j. Verify that repair procedures for cold shutdown systems are developed

| (( ) and material for repairs is maintained on site. Provide a summary of

these procedures and a list of the material needed for repairs.

Response

| No repair procedures for cold shutdown systems have been identified to

be necessary for the alternative shutdown capability being provided
,i

for J.A. FitzPatrick.

i

!

|
5.5 Response to Systems Approach, HRC Letter of May 10, 1982

,

I
'

Question: 1.0

For each area where an alternative or dedicated shutdown method, in
:

accordance with Section III.G.3 of Appendix R is provided, the,

|

i A 5-21
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Question: 1.0 (Cont)

following information is required to demonstrate that associated

circuits will not prevent operation or cause maloperation of the

alternative or dedicated shutdown method:

a. Describe the methodology used to assess'the potential of associated

circuits adversely affecting the alternative or dedicated shutdown.

The description of the methodology should include the methods used to

identify the circuits which share a common power supply or a common
r

enclosure with the alternative or dedicated shutdown system and the

circuits whose spurious operation would affect shutdown.

Additionally, the description should include the methods used to

identify if these circuits are associated circuits of concern due toa

their location in the fire area.

O
Response:

The methodology used to mitigate the consequences of these associated

circuits (spurious signals) resulting from a postulated Control Room,

Relay Room and Cable Spreading Room Fire is tor

1) Provide local isolation / control switches which isolate spurious,

control signals from the fire areas and allow local control of
,

the alternate shutdown equipment

or

!

,
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./
s. Question: 1.0 (Cont)

for certain valves, provide local position indication so that the

operator can verify and/or manually align the valve in the

correct position af ter de-energizing power to the valve motor.

i
The circuits whose spurious operation could affect shut-down were3

identified using the elementary diagrams for the components

described in Section 5.4.

|

2) Provide additional local instrumentation as described in Section

5.4 for operator intelligence.

3) Manually operate breakers at the 600V switchgear in the event of

j power loss to the switchgear control bus.

Power Supplies were identified using electric one line diagrams

'
and physical location drawings.

Thus the alternate shutdown method will be indepe ndent of the

Main Control Room, Relay Room and Cable Spreading Rcom.
!

Question: 1.0 (Cont)

,

b. Provide a table that lists all associated circuits of concern located
.

in the fire area.
,

! Response:

I The types of circuits described above are associated with the

alternative shutdown equipment described in Section 5.4.

!
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,

Question: 1.0 (Cont),

c. Show that fire-induced failures (hot shorts, open circuits or shorts
{

to ground) of each of the cables listed in "b" will not prevent

j operation or cause maloperation of the alternative or dedicated

^

shutdown method.

Response: -

'
For the control cables identified as requiring local isolation, the

design modification is shown on a typical drawing provided for "d"
!

below.,

1

; Question: 1.0 (Cont)
i

| d. For each cable listed in b where new electrical isolation has been

provided, provide detailed electrical schematic drawings that show how

]O each cable is isolated from the fire area.

Response

i

; A typical modification for the control circuit is shown on Fig. 5-2.
:
4

.
Question: 1.0 (Cont) ;

i
!

e. Provide a location at the site or other offices where all the tables

and drawings generated by this methodology approach for the associated

circuits review may be audited to verify the information provided;

t

above.

Responses
i

5-24
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/*'V) Question: 1.0 (Cont)

This information and all associated drawings will be available at the

J.A. FitzPatrick Plant when finalized.

;

Question: 2.0

The residual heat removal system is generally a low pressure system'

'

that interfaces with the high pressure, primary coolant system. To

preclude a LOCA through this interface, we require compliance with the

recommendations of Branch Technical Position RSB 5-1. Thus, the

interface most likely consists of two redundant and independent motor

operated valves. These two motor operated valves and their associated

cables may be subject to a single fire hazard. It is our concern that

this single fire could cause the two valves to open resulting in a
,

fire initiated LOCA through the high-low pressure system interface.3,),

To assure that this interface and other high-low pressure interfaces

are adequately protected from the effects of a single fire, we require

the following information:
,

!

) a. Identify each high-low pressure interface that uses redundant

electrically controlled devices (such as two series motor operated

valves) to isolate or preclude rupture of any primary coolant

boundary.

Response:

Each high-low pressure interface is identified by the valves below:

1) 10-MOV 17 & 18

(() 5-25
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Questijgr : 2.0 (cont)g

(~ 2) 12-MOV 15, 18 & 80
)

.a

3) 23-MOV 15, 16 & 60

4) 02-Aov 17 & 18

5) 29-MOV 74 & 77

6) 03-Aov 32 A/B

7) 03-ACV 33

8) MSIVs

Question: 2.0 (cont)

b. For each set of redundant valves identified in a. , verify the redundant

cabling (power and control) have adequate physical separation as re-

quired by Section 111.G.2 of Appendix R.

RESPONSE:

i) For each set of redundant valves identified in a. , the follcwing set of
,
,
( ) redondant valves have net the physical separation requirements of

Appendix R, Section III,G.2, except for the Control Room, relay Room and

Cable Spreading Room.

1. 12-MOV 15, & 12-MOV 18 & 80

2. 23-MOV 15, 16 & 60

3. 02-AoV 17 & 18

4, 29-MOV 74 & 77

5. MSIVs

For a fire in the Control Room, Relay Room or Cable Spreading Area

isclation and control switches will be installed outside the control

rocm to prevent fire induced spurious actuations. The valves for

'

which isolation & control switches will be provided are listed in

page 5 - 9 thru 5 - 11.
,-
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ii) . For each set of redundant valves identified in a., the following set of

redundant valves have not met the physical separation requirements of

. Appendix R, Section III.G.2:

1. 10-MoV 17 & 18

2. 03-A0V 32A/B

.3. 03-Aov 33

Question: 2.0 (con t)

c. For each case where adequate separation is not provided, show that fire

induced failures (hot short, open circuits or short to ground) of the

cables will not cause maloperation and result in a LOCA.

RESPONSE:

i) 10-MOV 17 & 18

10-MOV 17 & 18 isolate reactor coolant loop from RHR pump suction. These

valves are normally closed. The circuit' breaker for 10-MOV 18 will be

lef t open to preclude the possibility of opening the valve due to a fire.

In addition, the control and power cables for lO-MOV 18 will be re-routed.

11) 03-AOV 32A/B and 03-AoV33

03-AOV 32A and B are the Scram Discharge volume vent valves and 03-A0V-33

is the drain valve. This system is currently being redesigned to meet

the NRC Long Term CRD requirements. For this new design, the control

circuit for these valves will be located in the Control Room. Thus, a

fire outside the Control Room will either short or open the 125V DC

supply wires to the valve. This type of damage will not cause the

valve to open after closed or will cause the valve to close (safe position)

if open. For a fire in the Contol Room, Relay Room and Cable Spreading

Room, the operator by proce_ dure is instructed to isolate the control

rod air header air supply to die Scram Valves to preclude fire induced

w 5-27
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O
Question 2.0 (cont)

spurious control rod actuations (refer to page 5-16) . This operator

action also isolates the air supply to the above mentioned valves. Thus ;i

Control Room, Relay Room and Cable Spreading Room fire induced spurious
1

actuations will not cause these valves to open.

O
.
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SECTION 6.0
10 CFR 50 APPENDIX R ASSOCIATED0 CIRCUIT AHALYSIS

6.1 Criteria
,

6.1.1 Definition of Associated Circuits

In order to assess the impact of associated circuits on safe shutdown

capability, it was necessary to identify the criteria by which cables are

considered to be " associated".

. A common power source with the alternate shutdown equipment and the

power source is not protected electrically from the post fire shutdown

circuit of concern by coordinated circuit breakers, fuses or similar

devices,

A connection to control circuits of equipment whose spurious operatione .

will adversely affect the shutdown capability.

!

A common enclosure i.e. raceway, panel with alternative shutdown.

cables which are not electrically protected from the post fire

shutdown cables and circuits of concern by circuit breakers, fuses or
.;

similar devices.

6.1.2 Method of choosing Fire Areas or Zones

The fire areas chosen for associated circuits analysis are those presented in

; the Safe Shutdown Analysis for FitzPatrick of September 1979 (and revised
!

October 1980) and the Fire Hazards Analysis for FitzPatrick of January 19774

(and supplemented in April 1977) and as modified and described in the

6-1

4

i
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introduction to this report. These areas are listed in Section 4.4 and shown

( in Figures 4-6 through 4-11.

6.2 Analytical Method
2

The associated circuits analysis consisted of five tasks. Each task addressed

a different aspect of the associated cable criteria. The five tasks are'

described below:

; 6.2.1 Task One

Task one identified the neutral cables crossing the boundaries of all fire

areas (or zones). This was done on an area-by-area basis. To accomplish this;

electrical tray, sleeve and conduit location drawings were used to identify all

the raceways, both colored and neutral that cross the fire area boundary. The

Stone & Webster computerized Electrical Cable Schedule Information System

(ECSIS) was then used to identify all the neutral cables of concern leaving a4

fire area or zona. Cables of low power source, e.g., annunciator cables, were

omitted from the list due to their insignificant impact.

6.2.2 Task Two
4

i Task Two addressed the first item in the associated circuit criteria; a common

power source. All cables connected to power distribution buses and panels were
,

identified. This was done by examining the cable location schedules. The

schedule is a computer generated listing of all cables terminating on

electrical equipment in the plant. This was a sub-report of The ECSIS.

By using the cable location schedule a list of all nonsafety cables terminating

on colcred power buses and distribution panels was identified. The cables on

6-2

4

!
1
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this list' were first ch$cked to determine if the protective devices were

(/ coordinated with the main power breakers. If the protective devices weres..

coordinated, then the cable was dropped from the list. If the protection was

not coordinated, then all equipment powered from the bus or distribution panel

| in question was considered lost for a fire in any area that destroyed the "non-

coordinated" associated cable. For the 125V DC system, short circuit

calculations were performed on the non-coordinated associated cable, for the

fire areas of concern, to determine how the cable's loss affected tl.e bus. If

there was no adverse effect the cable was dropped from further consideration.

The results of Task Two indicated that the protective devices were found to be

coordinated, and the cables were dropped from the list.

!
6.2.3 Task Three

Task Three identified all associated cables connected to the control circuits
)

of equipment whose spurious operation could adversely affect the shutdown

capability (Item 2 of the criteria). This was accomplished by reviewing the

control circuitry for the safe shutdown model components. The electrical

elementary and wiring diagrams for each component were evaluated to determine

an associatedif spurious operation could be initiated through the failure of

cable.

;

If it was found that a cable could potentially cause a spurious operation of an

essential component it was than checked against the area cable list generatedi

in Task One. The spurious failure would then be added to the other effects of

a fire in that given area. The effect on shutdown was considered in Task Five.

| 6-3

:
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6.2.4 Task Four
' O

Task Four addressed the third criteria of association, common enclosure. Each

cable on the computer generated list of Task one was examined to insure that it

1 was properly protected. This was done by reviewing the electrical one lines,

elementary and wiring diagrams for the associated cables. If a cable was.

found not to be electrically protected, the ECSIS was used to determine the
,

cables's routing, the essential cables in a common enclosure, and the essential

equipment affected. Again the effects on shutdown were considered in Task

Five.

6.2.5 Task Five

!

In Task Five the cumulative results of Tasks one, Two, Three and Four were

i
added to the results of the original safe shutdown analysis on an area by area

s

basis. It was then determined if the capability still existed to safely shut

down the plant after a fire. If adequate shutdown capability did not remain,
.

then the cables in question were reviewed for further analysis.

i
6.3 Proposed Plant !!odifications

!!o plant modifications are required based upon the results of the above

analysis.
,

!

i

Modifications for spurious signals resulting from Control Room, Relay Room and

Cable Spreading Room postulated fires are addressed in Section 5.0.
I

i

i

*
e

'

i

i

y

:

}

|
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APPENDIX A

Basis for Heat Release Rates

The heat release rate associated with a fire is related to
the fuel's mass loss rate (pyrolysis) and the heat of combustion

(Tewarson [1]).
'

. . . .. . . .

QT * *b T where QH Total theoretical-heat=
T

release rate
"

6 Mass loss rate in burning=

H Total theoretical heat=
T

of combustion

The mass loss rate is given by:

4 ",,

6" = F where: 4" Net heat flux received=
b n by the fuel

.

L Heat required to gener-=

ate a unit mass of fuel
vapors

Typically, the net heat flux is given as the difference

between the total heat flux received by the fuel and that flux
.

lost through a variety of processes. These relationships may be

modified, h o.w e v e r , by the relative concentration of oxygen

entrained in the combustion zone. The principal effect of this

consideration is seen in the heat of combustion which reflects
:

different oxidation: reactions as oxygen concentration varies.

O

. . _ - . . . . . -
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Appendix A, Basis for Heat Release Rates Page 2
; 1

The measure of oxygen in the combustion zone relative to

fuel is as follows: ,

,

.' !
'

-
. . . .

I4 (a)'
g ,

2
34 =

#$Eo
2 ,

'

fraction of stoichiometricwhere &' =

oxygen to fuel ratio,

fraction of oxygen. entraineda =
in combustion i'

K stoichiometric'm$ss' oxygen
2=n '

to fuel ratio

. . .
mass flow rate of oxygen tof4 =

g
2 fire vicinity-

.

The ef f ec t of this parameter o ri combustion may be

illustrated for the case of polymethylmethacrylate for a range of
.

| values of the stoichiometric oxygen / fuel fraction:
,

HFuel Chemical Combustion g
,

(k /g)J4 Condition Reactions Efficiency

CH05 g 2 + 60 + 5C02 + 4H O 100 24.921.0 Lean 2 2

CH05 g 2 + 4.902 + 4C02 + 35H O 80 19.90.81 Lean 2
.

+ 4C02 + 3.5H O 60 14.9CH05 g 2 + 3.8020.63 Rich 2|

| 2 g + 0.750+ 0.25C0 + 0.25CH -
|
|

0.42 RicN + 2002 + 2H O 35 8.7
CN05 8 2 + 2.502 2

+ CO + CH4+C ,-

.

- - - , < - - - - . , _ , ,, . . , , - - . . , , , . - . . , . .,, - . , , - - , ,
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Appendix A, Basis for Heat Release Rates Page 3

As may be evident from this table, combustion efficiency has

a significant effect on the overall heat release rate. In

addition, it should be noted that lower combustion efficiencies

produce increasing amounts of carbon which lead to higher smoke

rates, lower optical transmission path lengths, and higher soot
'

concentrations.

The stoichiometric oxygen / fuel fraction affects heat release

rates through its influence on the value of Xi in the standard,
,

,t. equation:

H.,. . . ,,

Qi= x i( 4) ([4n

where x i = fraction of total theoretical heatrelease rate associated with mode i
9

The analysis utilizes a constant value of x i associated

with large scale fires unless otherwise documented. This

assumption has the effect of ensuring that the effects of

postulated fires are treated conservatively through the use of

maximum heat release rates.

The heat of combustion for a fuel is measured in a bomb
calorimeter. For the case of acetone, Weast (2) reports a heat

of corbustion of 426.8 kG-cal /g-MW or 30.8 kJ /g. This heat of

coebustion may be related to the heat release rate through the.

determination of a mass loss rate or fuel vaporization. Such a,

rate is given by:

99

4n n# *
b F

O

__



Appendix A, Basis for Heat Release Rates Page 4

This rate has been shown to approach an asymptotic limit at

higher rates of Q (Tewarson et.al. [4]), especially for

aromatic, i.e., benzene-like compounds (Tewarson (3]). Tewarson

(1) showed that acetone, an aliphatic ketone, exhibits

characteristics similar to the aromatic liquids which suggests

the validity of the asymptotic limit assumption for acetone's

fuel vaporization rate. For most hydrocarbons, this limit is

bounded by vaporization rates of 40g/m -s, a mass flux supported2

by experimental data in Tewarson (3) and (5), where a value of

30g/m -s is given, and Blinov and Khudiakov (7).2

Tewarson (2) reports a value of X H /L=36 fr acetone
A T

while Tewarson (1) reports H /L = 47.48 . This suggests that
T

O X = 0 7 6. On this basis, the following heats of combustion mayg

be calculated:

Actual Heat of Combustion: 23 4 kJ /8

kJTheoretical Heat of Combustion: 30.8 /8

| These calculated values may be compared to experimental data

| obtained by Tewarson (6) for acetone:

i

kJActual Heat of Combustion: 21 71 fg

,

Theoretical Heat of Combustion: 28.49 kJ/E

|

| This analysis acknowledges the experimental basis for the

Tewarson data but utilizes the higher heats of combustion for

| purposes of conservatism.

Tewarson (6) also reports the following data for acetone in
!

I
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O,

the experiments performed:

Actual Heat Release Rate: 262 kW /m2

Xactual 0 762=

Xconvective 0.5666=

X radiative

luminous = 0.20

highly luminous: 0 37

It is apparent from a review of this data that a fuel vaporiza-

tion rate of 12.1 8/m2 was characteristic of the tests reported

in Tewarson (6). This vaporization rate may be best described as

laminar, and highlights the conservatism in the higher fuel

vaporization rate used in this analysis. In larger fires where

flow is turbulent, it has been seen (Tewarson et.al. [4]) that

| radiation begins to dominate convective heat release.

Utilizing the higher value of 37% for the radiative component

associated with highly luminous flames, the following values are

assumed for acetone:

Xactual 0 76=

Xradiative = 0 37

Xconvective 0 39=

This yields the following results for acetone:

Heat of Combustion (kJfg)

convective = 12.0 kJfg

radiative = 11.4

- .
-
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.

i O
actual 23.4=

complete combustion = 30.8

2Vaporization Rate (8/m -sec.)

highly luminous flame = 40.0

Heat Release Rate (kW/m )2

convective = 480.0

{ radiative 456.0=
i

actual = 936.0

For lubricating oil, Tewarson (4) reports the following data
as representative for typical high-temperature hydrocarbons:

Laboratory Large
Scale Scale

. Heat of Combustion (kJfg)
I

convective 18.2 -

radiative 20.4 16 3
actual 38.6,

|
-

complete combustion 46 3 -

2Vaporization Rate (8/m _3)

highly luminous flame 40.0 26.8

Laboratory Large
Scale Scale

Heat Release Rate (kW/m )2

'

convective 728 534

O redietive 8,6 4i5
i

- . - . _ _ . - - - _ - - - - _ - _ _ - - - , . . _ . - _ . . - . . . , . _ , - , - - . , - . _ . _ - . - . , , _ _ , - _ _ _
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actual 1544 949

Tewarson (4) reports the following data for heptane:

Laboratory Large
Scale Scale

Heat of Combustion (kJfg)

convective 21.6 -

radiative 17 4 14.4

actual 39 0 -

complete combustion 44.6 -

Vaporization Rate (8/m2_3)

highly luminous flame 70 70.1

Heat Release Rate (kW/m2)-

convective 1512 1514
(estimated)

radiative 1218 1009
(estimated)

actual 2730 2523
(estimated)

This analysis utilizes the laboratory scale values for fuel

| vaporization rate and heat release rates in calculating the

i effects of exposure fires on electrical cables and plant

equipment. This practice effectively assumes that the most

e f ficient combustion achievable in the laboratory occurs-in

general plant areas as well.

O

. . _ __. .-
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APPENDIX B

Stratification

The stratification model used in this section has its

origins in work performed by J.S. Newman and J.P. Hill of Factory

Mutual Research Corporation on behalf of the Electric Power

Research Institute (1). This EPRI research related the radiative

and convective heat flux associated with stratified layers of hot

gases developed in an enclosure fire to the room's dimensions,

the height above the floor, the f u el's flammability parameters

and the ventilation rate. Data was obtained in a series of

experiments involving 14 methanol and heptane enclosure fires at

! elevations ranging from 30%-98% of the ceiling height for up to

12 room air changes per hour. Among the general observations,

FMRC scientists noted the following:

(1) Varying the location of the pan fire within the
enclosure had no appreciable effect on the measured
heat fluxes or gas temperatures at any given position.
This suggests the lack of sensitivity of stratified
heat flux to horizontal separation.

(2) Differences in gas temperature or heat flux
measurements at the same vertical position at different
locations were, in general, inconsequential and within
the variation expected from the measuring instrument.

(3) In terms of horizontal variation, measurements indicate
a tendency for the enclosure corners to be slightly
cooler and receive lower total heat fluxes than at
other locations within the enclosure.'

(4) The ventilation rate does not appear to have a dominant
effect on gas temperatures or heat fluxes within the
enclosure, with ventilation rates below approximately
one and one-half room changes per hour having virtually
no effect.

,

- , . - _ _ _ _ _ _ _ , ,
- - _ ___ _, _.
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O (5) The total heat flux measured at any point in the
enclosure is approximately 5-10% radiative and.90-95%
convective for all conditions investigated independent
of fuel. Since the heat flux data collected was for an
exposed sphere, this suggests predicted values which
would actually be conservative for cylindrical cable
bundles found in cable trays.

(6) Because of the observed stratification, the application
of these empirical results would be appropriate for any
room shape as long as the floor area of the particular
room is greater than or equal to the floor area of a
comparable room of the same height with dimensions of
2:1:1.

!!e w m a n and Hill reported empirical spatially dependent

transient and steady state heat fluxes. Figure B-1 illustrates

the course of heat flux over time following ignition. The

transient heat flux was shown to be related to a time constant

unique to each fuel that was obtained by a power curve fit to the

fire diameter. Herkestad (2) provides the basis for such a

response in the early stages of a fire.

Correlations of the data were obtained by 11e wm an and Hill

(1) and are reproduced below:

2.. *

4 H 4.73 Viss(1) [ yn (Steady State)0.24 -
5/2

=

U A H
T

,

a $$ .

gr* = co.s2 . ''";3 gi 9"e o <rreesieme)(2)
SS

O

__ . -_ .. . . . .
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These results were reviewed for accuracy against the origi-

nal data in the EPRI report presented in Table 3-4 of Newman and

Hill (1), which is reproduced as Table B-1. Plotting the

reported data onto Newman and Hill's Figure 3-2 (recroduced

herein as Figure B-2) suggests that the original EPRI correlation

defines a poorly behaved function with respect to the ventilation

component such that with higher ventilation rates, a refrigera-

tion effect may be noted. In reality, while higher ventilation

rates will in general have a disruptive effect on any enclosure

fire to the point where some mitigation is possible, it was felt

that use of the EPRI correlations would be non-conservative at

some points. It should be noted, however, that for relatively

small exposure fires which are not ventilation-limited, the fire

severity is reduced as ventilation increases. This point is

discussed in some detail by T.Z. Harmathy (2,3).

Nevertheless, to provide assurance that the function remains

well behaved in a conservative fashion and that the experimental

data provided bounding results, a modified correlation was

obtained as follows:

'

o.78s4 6" E2 o. ssas o.olo31[ gg,g1131 _ 3-o.153);.
,

(1.193-h)I (2.13 - )IH
|

! [o.oll61 .O.01o31(2.13 - )- ]hi Hg

.n
(3) q *<ss

.

0.78545"E [ ;
o.ossss '

(1.193 g)ih 5H H

![0.01161-0.01031(2.13-h)-| h1 H ]g
-

_ _ _ _
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0
.

" "

(4) k=q ( ) [ ] [0.52 + l' i
*

s 52 s
H

Utilizing these revised correlations, the analysis applies

classical optimization techniques for non-linear functions to

determine the minimum fuel volumes and associated geometries

(i.e., fire area and spill depth) necessary to exceed the damage

criteria for the cables of concern at the elevations of interest

within an enclosure.
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Compartment Fires", Fire Safety Journal, 3(1980/1981), pp.
261-271.
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and Materials, V3, N3 (1979), pp. 49-60.

O
!
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O

Smoke Detector Activation (l)
'

Sprinkler Activation (138 *C Link)
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.
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"
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Figure B-1

Reproduced from Newman, J.S. and Hill, J.P.,
|
j- " Assessment of Exposure Fire Hazards to Cable

Trays", EPRI-NP-1675, Electric Power Research
Institute, Palo Alto, CA, January 1981.

O

I
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Figure B -2

Reproduced from Newman, J.S. and Hill, J.P., " Assess-
ment of Exposure Fire Hazards to Cable Trays", EPRI-
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( NP-1675, Electric Power Research Institute, Palo

Alto, CA, January 1901.'
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O GAS TEMPERATURES, GAS VELOCITIES AND TOTAL HEAT FLUXES
VERSUS POSITION FOR ENCLOSURE FIRE TEST EPOOO

(70 s AFTER IGNITION)

| Gas Gas Total
vertical Temperature Velocity HeatFgux Percent

Station Position ('C) (m/s) (kW/m ) Radiative

1 0.98H 387 5.0 20.4 7.9
2 458 6.4 24.9 9.4
3 429 5.1 20.5 6.5
4 457 5.3 23.1 7.9
5 406 2.8 17.1 7.1

1 0.90H 364 1.5 12.5 6.5
2 356 1.9 12.2 6.8

; 3 328 2.1 11.8 5.2
4 342 1.9 12.5 6.0
5 385 1.4 13.4 7.1

1 0.70H 315 1.5 11.0 7.4
2 294 1.5 9.7 4.3

.

3 299 1.5 10.0 7 .' 3
4 297 1.9 11.0 7.6
5. 311 1.1 10.1 9.9

1 0.50H 269 2.4 10.9 8.9
2 268 2.7 10.9 9.1
3 267 1.7 9.1 5.6
4 258 1.3 7.9 3.9
5 256 0.8 7.1 5.7

1 0.30H 232 1.7 8.0 5.0
2 241 2.8 9.2 4.7
3 218 2.2 7.7 5.8
4 222 1.7 6.1 7.5
5 217 0.5 4.7 5.0

,
,

.1

s

Table B-1

Reproduced from Newman, J.S. and Hill, J.P., " Assessment
of Exposure Fire Hazards to Cable Trays", EPRI-NP-1675,
:lectric Power Research Institute, Palo Alto, CA,

January, 1981

0
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APPENDIX C

Diffusion Plumes
'

A low-level fire in an enclosure develops a turbulent,

buoyant, diffusion plume which flows upward towards the ceiling

or the first horizontal surface. Driving the upward flow of hot

gases are the gravitational forces acting on the difference in

density between the plume and its ambient environment, a

condition which poses a problem for the analyst to consider. An

understanding of the physics of such plumes is esential to the

modeling of the effects of such plumes on immersed materials and

components. Fortunately, recent developments as discussed in the

literature allow for the prediction of the effects of such

plumes.

O The history of the modeling of turbulent buoyant diffusion

plumes is fairly recent. An early description of the flow of

buoyant plumes published in 1941 is attributable to Schmidt (1).

In a series of experiments involving convective plumes of air

above small sources, Schmidt noted the tendency of buoyant plumes

to exhibit conical patterns in turbulent vertical flo w. Assuming

symmetry conditions existed, Schmidt generated velocity and

temperature profiles for constant ambient temperatures involving

point and line sources and verified their accuracy against

experimental data.

Batchelor extended Schmidt's results to both stratified and

uniform environments in a manner similar to Rouse et. al. (3).

These classical relationships are reproduced below:

O

:

_- --._
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,

O

;

= F, ! -1/3 f (r)U z

i

g' = F, ! z' ! f()
2

d = Az

where

F, E buoyancy / unit time

source
ao

21r / U g'rdr=

O
g' E buoyancy = g ao-

a

z E height above source

r E radial distance from plume axis or centerline

! acceleration of gravityg =
i

ao = density difference between local and ambient gas

j p, = ambient density

mean vertical velocity in plumeU =

Plume radiusd =

dimensionless constantA =
,

-

.. .- _ _ _ _ - _ . - - -
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In defining these relationships, the forms of f1(r/z) and
f (r/z) were initially undetermined although it may be apparent2

that boundary conditions require that they be at once continuous

and well-behaved. This consideration was confirmed through a

series of experiments involving hot air in a large room by Rouse

(3) where it was demonstrated that both the mean temperature and

the velocity profiles were essentially Gaussian. On this basis,

Batchelor's relationships become:

e (96r )! ~! ~

2U = 4.7F z
a z

-5/3 ,-(71r )1/3g, , 33p g 2a z

A
V

At this point, the development of a theory for buoyant

diffusion plumes is limited by the mixing length theories which

fo r m the basis for the similarity solution approach taken by

Batchelor. These assumptions imply a loss of generality of

Batchelor's functions for plumes diffusing into non-uniform gas

temperatures. However, this difficulty is overcome through the

use of an entrainment assumption attributable to Taylor (4) for

air blast phenomena associated with nuclear detonations. This

very fundamental assumption relates the mean inflow velocity

across a plume edge to the local mean vertical velocity primarily

through entrainment. Morton et. al. (5) applied this assumption

to the study of convection currents.

O
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As reported in Stavrianidis (6), three principal assumptions

are made by Morton (5).

(1) The largest local variations of density in the field of
motion are small in comparison to some chosen reference
density.

(2) The mechanics of entrainment can be represented fully
by taking a mean radial inflow velocity across some
suitably defined "mean outer boundary" as proportional
to the mean vertical velocity on the plume axis at that
height. Equivalently,

V = E,U, where,E, = 0.1 from Stavrianidis (6) and Turner (2)
U = mean vertical velocity on plume centerline
g

(3) The mean profiles of longitudinal velocity, temperature
and density are similar in shape at all elevations in
the plume.

These relationships apply to weakly buoyant plumes.

Extension of the theory to strongly buoyant plumes initially

leads to a redefinition of the local entrainment function due to

Morton (8):

P

E = (g)1/2E,

With this modification for the local entrainment function,

solution of the general plume conservation equations for the case

of the strongly buoyant plume was shown by Morton to be essen-

tially equivalent to that of the weakly buoyant plume with larger

convective heat release rates. Heskestad (9) subsequently

con firmed this generality inside the flame envelope in a series
,

,

of experiments.

With this background, it is apparent that turbulent,

O

. - . - -
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buoyant, diffusion plumes could be described mathematically in

terms of convective heat release rates and position above the

source. Stavrianidis (6) extended this basis in a series of

experiments involving large scale hydrocarbon fires which

measured the actual heat release rate in the plume. The

redefined plume laws correlated to Stavrianidis' data yield,

independent of fuel type:

3T = 0.092Q 2/3(z,z )4/3 ,-( )

2

U = 1.20Q 1/3(z,z )-1/3 ,-(96r )2e o z
.

where ,

\

normalized excess temperature on plume centerlineAT =

T-T
a=

T,

T mean plume temperature=

T, ambient temperature=

Qc actual convective heat release rate=

height above physical sourcez =

z, height of virtual source above physical source=

Stavrianidis demonstrated the validity of these correlations

well into the flame envelope to a point of divergence noted for

,

-- - - . -
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.

O at==. sa te a rater - The data reveats a constant maximum
; value for temperature of 12350K for heptane, methanol, and
'

silicone oil fires. The point of divergence is defined as the

critical height, a function solely of the convective heat release!

rate, and given by:
,.

z = 0.1M, *oc c

The determination of the height of the vertical source is given
by:

4

.,

z, = 7.54FI! ( ) -0.15Q
2/5

CCi

where
!

c T,p
F =

2
D 8a

fuel vaporization ratem =

c_Q =

%c

;

convective heat of combustionH =
"

i

.j g = theoretical heat of combustion
i

stoichiometric fuel-oxygen ratioS =

|

.

O

,

- - - . - - - , . , , - - _ , - - , - , - - - - , , , , - . . , , - - -- - - . . - . , . _ , , , - , . , - - - - - , - - - - _ - - , - ._ -
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With these experimentally derived relationships, it is

possible to calculate a number of parameters of interest relative

to the exposure fire problem, in particular:

(1) Plume temperatures above a pool fire,

(2) Gas velocities above a pool fire,

(3) Heat flux delivered to a point above a pool fire,

(4) Radiative heat flux associated with luminous flames.

Each of these calculations are of value in the quantitative fire

hazards analysis contained in this report. This appendix will

cover those aspects related to the heat flux associated with

diffusion plumes.

The problem of plume impingement is treated in this analysis

in three distinct approaches:

g- (1) Stagnation heat flux associated with direct plume
(_j) impingement on a horizontal surface.

(2) Cross flo w heat flux to a cylinder (cable) associated
with immersion in a turbulent buoyant plume.

(3) Parallel flow along a plate associated with immersion
in a turbulent buoyant plume.

Axisymmetric fire-induced flo w beneath a flat horizontal

surface such as a ceiling has been discussed in the literature

for some time. Early work includes that of Pickard et. al. (10)

and Thomas (11). The theory, however, did not progress to the

level of generality until Alpert (12) developed a basis for the

accurate prediction of turbulent ceiling jets as a function of

the heat release rate and distance to the ceiling. Alpert's

analytical work, which was verified through experiments, demon-

strated the validity of using small-scale models to predict the

O

--



Appandix C, Diffusion Plumas Page 8

behavior of large-scale ceiling Jets.

O
The basis for Alpert's work includes the top-hat source

profiles of Morton et. al. (5) and the Gaussian

temperature / velocity profiles of Rouse (3). .lpert.'s model views

the ceiling jet as a boundary layer divided into two regions: an

outer region where entrainment occurs as a result of turbulent

mixing and a viscous essentially laminar sublayer at the horizon-

tal surface. Data taken in Alpe"t's experiments indicates a

decline in entrainment by an order of magnitude 3-4 ceiling

heights from the fire axis. A signi*ficant decline in ceiling

temperature as well as an increase in jet thickness is also noted

3-5 ceiling heights from the fire axis. Finally, the stagnation

region is considered to extend radially outward to a distance of

approximately 20% of the ceiling height prior to transitioning to

O
a uniform stratified layer. Semi-gaussian pro files are assumed

for the transition or turning region.

You and Faeth (13) extend Alpert's work and determine a heat

flux within the stagnation region (r/h<0.2) as a function of gas
'

properties and the fire's heat release rate:
,

H - /5Ra" != 31.2Pr
Q

Prandt1 number (-0.7)when Pr =

Rayleigh numberRa =

8kH6
(10 <Ra<10 )=

3
DC V

P

O

.- . - ._
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O
Hg

7< 1.5

ceiling heightH =

free flame heightH =
f

gravitational constantg =

coefficient of volumetric expansion8 =

)

densityo =

ceiling radial velocity for the jetv =

. . .

heat flux9 =

heat capacityc =
p

0.04(h)-/34N =

Q
<

for 1010<Ra< 2 X 101

Pr-0.7

I

"E,

7 <0.6

i

i

'i

O

_ _ _ _ _ __ __ ._
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APPENDIX D

Cable Failure Criteria

A concept of an electrical cable damage criterion with a

sound technical basis is essential to the modeling of the effects

of fire. The approach utilized in this report focuses on the

flammability properties of the materials of concern and the

effects of incident heat flux on the ability of the cable to

function properly.

Electrical cables consist of several individual insulated

cables bounded within a jacket designed to protect the cables

from external hazards while ensuring adequate cooling under

normal conditions. Generally, both the insulation and the jacket

are manufactured from polymeric materials. Typical of such

macromolecules is polyethylene, a long molecule based on the

(-CH CH -)n chain. Polymerization of vinylethylene monomer 2 2

monomers with chloride as the pendant group yields

polyvinylchloride, a jacket material found in electric cables in

older nuclear units.

Thermal decomposition of polymeric materials (pyrolysis)

results in the physical degradation of a cable's insulation and

produces combustible gases that may ignite in the presence of an

ignition source. The process of pyrolysis requires a minimum

heat flfux exposure and may be measured in terms of the insula-

tion and jacket mass loss rate. Higher mass loss rates at a

particular heat flux exposure suggest that more rapid combustion

and higher overall heat release rates are possible with the

. - - - - ..
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material.

The detailed study of material flammability properties and

an understanding of the pyrolysis / combustion process requires the

use of a calorimeter capable of measuring mass loss rates,

analyzing gaseous products, and determining heat release rates

under varying incident fluxes. Such an apparatus has been in use

for several years at Factory Mutual Research Corporation as

described by Tewarson and Pion (1). This apparatus presents

results for ignition, mass pyrolysis / burning rate, product mass

generation rates, heat release rates, optical transmission

through the products, and material thermal inertia. Experimental

data for common polymeric solids and liquid hydrocarbons is

presented in Tewarson (2) and Tewarson (3) et. al.

With the objective of understanding the physical processes

underlying electrical cable flammability, the Electric Power

Research Institute funded research at Factory Mutual Research

Corporation utilizing the Tewarson apparatus. Initial results

were reported in Tewarson et. al. (4) for twenty (20) different

cable specimens which included a number of IEEE-383 qualified

cables (IEEE [5]). Cables evaluated in this program are listed

in Table D-1. This program was the most comprehensive study of

electrical cable flammability then in existence. With the

Tewarson work as a basis, the transition from a fundamental and

comprehensive understanding of the electrical cable flammability

parameters to a damageability criteria is not especially

difficult. Before making that transition, however, it is

important to discuss the relationship of the flammability

. _ - . - . . -. . . . . -
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(o3
parameters to the IEEE-383 fire test and the meaning of the

standard itself.

The criteria given for the IEEE-383 flame test is as

follows:

(1) The fire test should demonstrate that the cable does
not propagate fire even if its outer covering and
insulation have been destroyed in the area of flame
impingement.

(2) The fire test should approximate installed conditions
and should provide consistent results.

This test is essentially a "go/no-go" test which is generally

considered appropriate for all cable arrangement conditions.

Tewarson et. al. (4) demonstrated the validity of the intuitive

notion, however, that cable flammability is actually dependent on

multiple parameters. In that series of tests it was demonstrated

that some electrical cables which were not qualified according to

IEEE-383 exhibited flammability characteristics more desirable

than that of the qualified cables tested. In fact, the only

statement that Tewarson could make concerning the IEEE-383 tested

cables was that the actual heat release rates were less chan

2 for an external heat flux of 60 kW/m . .This is2about 350 kW/m

not to suggest that IEEE-383 cable does not demonstrate good fire

resistance qualities but rather to illustrate the complex

phenomenon associated with fire and to highlight the fact that

some unqualified IEEE-383 cables exhibited equally desirable

performance characteristics.

The value of controlled laboratory experiments in

categorizing cable flammability has been clearly demonstrated.

- - - - - -
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O
As thermal conditions vary with a fire, different electrical

cables undergo physical and chemical changes depending upon their
chemical composition. In this context the concept of

damageability must be related to the thermal conditions which

cause impairment to the cable's function.

This concept of damageability was examined by Lee (6) using
data presented by Tewarson (4). Four basic phenomena were

examined and are presented below in increasing magnitude of
-

damage.

o Insulation degradation--the onset of jacket mass loss
from a cable,

o Electrical failure under piloted conditions--the onset
of short' circuit between conductors for a 70 VDC signal
under piloted conditions.

Piloted ignition--the onset of ignition in the presenceo
of a small pilot flame.

Auto-ignition--the onset of self ignition.o

For each cable, Lee plotted the external heat flux incident

of the specimen against the inverse of the time to failure.

These plots yielded the following information for each specimen:
(1) Critical heat flux--that incident heat flux above which

the cable damage process is expected to occur.

(2) Critical energy--that amount of energy exposure
necessary to cause cable failure to occur given a heat
flux at or above the critical value.

The critical heat flux is obtained through the linear extrapola-
tion of a regression curve to the heat flux intercept as the time
to failure approaches in finit y. The critical energy is defined

O ,

as the inverse slope of the regression curve on the heat fl u x -

-
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C) -

inverse time to f ailure (x-y) axis. Figures D-1, D-2, and D-3
t

illustratcithe case of cross-linked' polyethylene cables with
'

. t

neoprene jackets for the four criteria defijed.
1

It should be emphasized at this point that the data

presented for each cable represents fundamental properties of the

cable without taking credit for the mitigating effects associated

with the use of cable trays. Such effects include and are not

necessarily limited to self-shielding and conductive cooling;

Thus, these values should be considered to be conservative in the

usual sense and o f f e r' the unique advantage of understandings
! O

relative performance ~ characteristics independent of qualifica-

tion. This point is especially meaningful when evaluating the

relative fire resistance of electrical cables installed in

nuclear power plants prior to the implementation of IEEE-383

The fire hazards analysis utilizes this concept for e,lectric

cable failure criteria when modeling the effects of exposure

fires on safe shutdown equipment. In general, the more limiting

criterion of electrical failure is considered ,less otherwise

specified. The use of electrical failure as a criterion rather

than cable ignition is also useful in that it focuses on the loss

of function aspect of the fire Grotection issue. In cases where

cable tray fires are postu;hte their ignition is investigated. ,

using the piloted ign.* m .iteria for cable flammability

defined by parameters developed in Tewarson (4). Thus, issues

related to variation in the ignition criteria associated with

fully developed fires are moot.
,

<
1

<
.

.

I

a

|
.
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,e TABLE D-1
(

CABLE SAMPLES USED IN THE STUDY

Insulation /
Jacket Nate- Insulation Jacket Naterials

Conductor outer Cable rials (t of remaining as char (4 of

Insulation /Jgeket No. Sise Diameter total cable initial wt. of insulation / IEEE*383
Number Materials (AWG) in. (a) weight jacket materials) Rating

Polyethylene (PE)/No Jac M
1 low density PE 1 14 0.128(0.003) 23.9 0.10 -

(idPE). no jacket

Polyethylene / Polyvinyl chloride (PE/PVC)
'

0.945(0.024) 15.6 21.93 PE/PVC 1 -

4 PE/PVC 1 12 0.164(0.004) 26.5 0.6 rail

0.438(0.011) 49.9 20.8 rail5 PE/Pyc 3 -

0.740(0.019) 51.0 25.66 PE/PVC 5 -

1.000(0.025) 57.8 24.47 PE/PVC 12 -

Polyethylene, Polypropylene/Chlorosulfonated Polyethylene (PE, PP/Cl*S*PE)

8 PE.PP/Cl*S*PE 1 - 0.445(0.011) 23.2 41.6 Pass
(silicor.s m ting)

9 PE.PP/TRCl*S*PE 1 6 0.368(0.009) 40.2 46.4 Pass

10 PE,PP/Cl*S*PE 1 12 0.192(0.005) 42.9 45.6 Pass

11 PE.PF/Cl*S*PE 5 14 0.668(0.017) 77.1 48.3 Pass

12 PE,PP/Cl*S*Pt 2 16 0.426(0.011) 77.4 40.5 Pass

Cross-Linked Polyethylene / Cross-Linked Poyethylene (XPE/XPE)

13 UE/ TRIPE 3 12 0.458(0.012) 61.4 44.9 Pass

14 XPE/XPE 2 14 0.377(0.010) 73.5 Pass-

\,.j' Cross-Linked Polyethylene /Chlorosulfonated Polyethylene (XPE/CA*S*PE)
U

15 FAXPE/Cl*S*PE 4 16 0.364(0.009) 56.2 29.5 Pass

16 XPE/Cl*S*PE 4 16 0.442(0.011) 62.1 31.0 Pass

Cross Linked Polyethylene / Neoprene (XPE/Neo)

17 XPE/Neo 3 16 0.369(0.009) 73.2 43.9 Pass

2 XPE/Neo 7 12 0.630(0.016) 53.6 -

Polyethylene, Nylon / Polyvinyl chloride, Nylon (PE, Ny/PVC, Ny)

18 PE Ny/PVC Ny 7 12 0.526(0.013) 39.9 -

19 PE, Ny/PVC, Ny 7 12 0.520(0.013) 43.5 -

eflon

0.516(0.013) 48.9 3.920 7eflon 34 - ,,,,

Silicone

0.363(0.009) 31.021 Silicone, glass 1 --

braid

22 Silicone, glass 9 14 0.875(0.022) 70.5 59.4 Pass
braid / asbestos

" Generic class as given by the suppliers. Cable samples belonging to similar generic class may not be
similar because of different types and amounts of unknown additives in the cable samples.
FR - with fire retardant chemical

(Reproduced from A. Tewarson, J. L.14e, and R. F. Pion, " Categorization of CablerQ Flammability Part 1: Laboratory Evaluation of Cable Flammability
Parameters", EPRI-NP-1200, Part 1, Electric Power Research Insti-
tute, Palo Alto, CA, October, 1979.)
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FIGURE D-1
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FIGURE D-2
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O

FIGURE D-3

5 , , i i , , n

-
_

Ignition of XPE / Neoprene Cable (No.2)

4 -
-

_
.

7
9 o=

[3 -
-

a

e .

3 .

.-ja. Pilgted Ignition:

{2 -
-

.5
F
h -

_

_

| _

Auto Ignition

~
-

Aq"

M , , , , i

10 20 30 40 50 60 70
2External Heat Flux (KW/m )

| Auto and Piloted Ignition of IPE/ Neoprene
| Cable (#2) at Various External Heat Flux, aq" is the

difference between the critical flux of piloted
ignition and that of non-piloted ignition.

f

(Reproduced from J. L. Lee, "A Study of Damageability
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APPENDIX E

*
Radiation

,

Radiation can be a significant contributor to the overall
!
' heat flux produced as a result of a fire and must be accounted

for in properly modeling exposure fires in nuclear power plants.

This appendix discusses the approach taken in this report for

modeling the effects of radiation from such fires.

The combustion of organic materials such as liquid

hydrocarbons is an exothermic reaction. The energy released as.a

result of such reactions leads to the generation of a high

temperature turbulent buoyant diffusion-plume consisting of both

gaseous byproducts of combustion and soot particles. The energy

contained within this plume is transferred to the environment

through two processes: (1) convection associated with momentum

of the plume and (2) radiation from the plume.

Molecules in an excited state transfer energy via radiation

principally through band emission. For the fundamental products

H O and soot, such emission tendsof combustion, i.e., CO , CO, 22

to be concentrated in the visible and infrared regions typically

less than 15p (1). The energy transferred by radiation over

these wavelengths depends only on a number of parameters

including average temperature of the source and its constancy.

Historically, fire models and the discipline of fire

protection engineering have addressed radiation in considering

the effects of an initial exposure fire. Radiant heating has

O
been found to be a dominant mechanism in the development of larg-

_-
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scale conflagrations. This focus is inherently reflected in the

use of temperature as a standard of measurement in tests

determining fire resistance. Typical of this genre are the

standards published by the National Fire Protection Association

for qualifying barriers and doors for commercial structures and

the E-152 Test issued by the American Society for Testing and

Materials (2, 3). These tests are essentially oven tests
1

employing radiant heaters in an attempt to model the dominant

heat transfer process in large scale conflagrations involving

residential and commercial structures consisting of and

containing high densities of combustible material.

The early application of classical radiative heat transfer

techniques to the problem of determining safe horizontal

O separation distances for building fires is docu,mented in reports

issued in the post-war period by British and Japanese

investigators (4, 5). These and later reports published in the

1950s and 1960s retained the concept of horizontal separation as

a principal means of protecting adjacent combustible material

(i.e., neighboring buildings) from the intensive effects of major

building fires where radiant heat transfer in the open air is the

dominant mechanism for damage. During this period, applications

of principles for modeling radiant heating, well known in other

scientific disciplines, were also made to such distinct problems

as the effects of fire-induced flows through windows and doors on

adjacent structures, effects of wind on flames, the sensitivity

of radiant energy to different flame temperatures and the impactp)%.

I
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) of various wall materials. The conclusions from such studies

tended to emphasize the difficulty of developing generalized

empirical relationships independent of scientifically based

theory and the importance of understanding the effects of
e-

material flammability parameters in modeling the radiative

effects of fire.

At a more fundamental level, the effects of radiation may be

tied to the gaseous dynamics associated with the fire plume

itself. With its dominant contributions in both the visible and

infrared regions of the electromagnetic spectra, the natural

focus for a radiation model therefore becomes one based on the

material flammability parameters and, in particular, the height

of the visible portion of the turbulent buoyant diffusion plume.

In this regard, F.R. St e w a r d 's work, (1970), assumes an important

rule in providing a comprehensive statement of the dynamics of

fire plumes for subsequent researchers (6).

Later work by Dayan and Tien (1974) builds on st e w a r d 's

research in developing a radiant heat flux model which offers

excellent agreement with experimental data (7). This model

assumes good mixing associated with combusion conditions in the

burning zone so as to provide an essentially uniform gaseous

temperature and chemical species concentration in a cylindrical

form. The use of cylindrical form does not appear to suffer a

loss of generality relative to some other shape such as one which

is either conical or hyperbolic and, in fact, may well be a more

accurate representative of average fire conditions. Of greater

hs significance than fire shape in the modeling of radiant heating

---. - . . ._.
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}*

is that of soot and gaseous temperature.

Soot and gaseous temperature directly affect the emissivity

associated with the luminous flames of fire. This effect is

seen in the following form of the Stefan-Boltzmann law:

d = EoT

i

where d = radiant energy transfer rate
E = emissivity (dimension loss)

o = Stafan-Boltzmann constant

T = absolute blackbody temperature

() The emissivity of a flame essentially determines the proportion

; of energy released in the form of radiant energy. The individual

components of the total emissivity may be broken up as follows:

|

E=Eg+E s

,

'

where E = total emissivity associated
! with the fire

Eg = emissivity of the hot gas
within the burning zone

Es = emissivity of the luminous
soot within the burning
zone

'

.

O

__ _ ._ _ _ _ __ _ _ _ _
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Felske and Tien (1973) provide an analytical basis supported
,

by experimental data for understanding the parametric

relationships of gaseous and soot emissivity (1). This

understanding is a further development on an earlier description

provided by Hottel and Sarofim (8). In particular, the

relationship of emissivity to spectral wavelength is given for

the dominant emission species of water vapor, carbon dioxide and

soot. This relationship is strongly affecced by the partial

pressures of the products of combustion. As in the case of

other, well-behaved spectral functions, the use of an effective

value for emissivity is supported by the data and may be provided

over the range of sensitivity. This range occurs at wavelengths

shorter than the 159 and for infrared band and contains over 96

0 9er ce#t or tee tote 1 81ecx doav reaietio" emittea 1# cire-

Focusing on gaseous emissivity for the moment, with the

assumption of near-optimal fluid mixing and thermal conditions in

a fire, combustion may be assumed to involve the following

typical reaction:

(CH2)X+ ( ) XO -+ X CO2+XHO2 2

Under ideal conditions, the partial pressure of CO2 is 0.131 atm,

given a standard environment where the partial pressure of oxygen

is 0.21 atm and the partial pressure of nitrogen-argon is 0 79

atm. From Hottel and Sarofim and Hadvig (10), the gaseous

emissivity is described by:

ET = 600.O(Pgg CO *
2

|
!

._- _ . - - . - _ _ _.
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where L,= mean beam length

T = gaseous temperatureg

P = partial pressure of COCO 22

For the case of an essentially infinite cylinder (i.e., an

electrical cable):

L = 0.94Dm

where
D = cylinder diameter

This yields the following for the emissivity of a hot gas:

E - [600}[(0.131)(0.94D)]
g T

O "

The gaseous temperature is assumed to be a uniform 1255 K

(18000F) based on the work of Stavrianidis (1980) using pool

fires consisting of heptane and acetone as fuel (9).

As in the case of gaseous emissivity, the contribution of

soot to total emissivity may also be characterized by effectively

a single value. Here again, Felske and Tien develop a view

consistent with earlier work by Hottel and Sarofim. This view

suggests that the mainstream of conditions involving the burning

of liquid hydrocarbons, i.e., generally lower gaseous

temperatures and long7r volume of reaction path lengths

associated with fairly efficient (energetic) combustion, the

emissivity of soot may be bounded for the majority of cases. In

-- . -_ - . .-. _ _ _ _ .
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these circumstances, a value of 0.1 for the soot emissivity

becomes limiting.
'

With this perspective, a cylindrical fire model is utilized

to analyze the effects of radiant heating on the material of

interest. The burning zone is described by a more current

analytical model for turbulent buoyant diffusion plumes strongly

supported by excellent correlations with experimental data

obtained under controlled conditions involving fairly large scale

acetone and heptane fires (9). This model is described in more

detail in the appendix covering diffusion plumes.

The radiant heat flux to an electrical cable from a

postulated fire is therefore given by:

OT#"

-12 [ + 1. m x T[)Fq= (5.67 x 10 T
21

where . , ,

q = radiant heat flux incident on

D = cable diameter
0T = gaseous temperature = 1200 K.

9 0(1800 F)
F21= configuration factor describing'

the fraction of heat flux de-
livered to a point by a right
cylinder radiant right cylinder

1

This expression is accurate to within 5% for a gasious

0temperature range of 10000K-1600 K.

O

-
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APPENDIX F

() SUMMARY OF CORRESPONDENCE

1976

1. NRC 5/3/76 letter, R.S. Boyd To Power Authority, transmits Standard Review

Plan 9.5.1 " Fire Protection" dated 5/1/76.

2. URC 5/11/76 letter, V. Stello to G.T. Berry, requests that an examination

comparing the existing fire protection provisions at JAFNPP with the

guidelines of Standard Review Plan 9.5.1. " Fire Protection" dated May 1,

1976 that was attached to URC 5/3/76 letter.

3. PASHY 5/24/76 letter, G.T. Berry to V. Stello, commits to submit a schedule

for the fire protection evaluation by 6/28/76 in response to URC 5/11/76

request.

() 4. PASNY 6/28/76 letter, G.T. Berry to V. Stello, commits to provide requested

fire protection evaluation by 4/1/77.
,

|
,

5. URC 9/30/77 letter, K.R. Goller to G.T. Berry, transmits: (1) Appendix A

| to Branch Technical Position APCSB 9.5-1, " Guidelines for Fire Protection
i

for Nuclear rower Plants Docketed Prior to July 1, 1976" and, (2)

" Supplementary Guidance on Information Needed for Fire Protection Program

Evaluation." These expand or clarify previously transmitted guidance

documents. Letter further requests that the Authority propose Technical

Specification changes for present fire protection systems, and provide a:
|

I

!
schedule for compliance with Section B of Appendix A to APCSB 9.5-1,

!
I " Administrative Procedures, Controls and Fire Brigade."

|

!, O ^-'

I

|



6. NRC 12/2/76 letter, R.W. Reid to G.T. Berry, transmits: (1) sample

technical specifications to describe the scope and type of specifications

expected in response to NRC 9/30/77 letter and, (2) errata sheet for

Appendix A to Branch Technical Position APCSB 9.5-1.

7. NRC 12/14/76 letter, R.W. Reid to G.T. Berry, transmits corrected section

4.7.11.2 previously sent as part of 12/2/76 Standard Technical

Specifications for fire protection.

1977

8. PASNY 1/11/77 letter (LE-10-77) G. T. Berry to V. Stello, submits "JAFHPP

Fire Protection Program Comparison with Branch Technical Positions APCSB

9.5-1 and Appendix A" in response to NRC 5/11/76 letter. A more detailed

fire hazards analysis (using guidance of HRC 9/30/76 letter) and proposed
2

changes to Technical Specifications is committed to by 3/31/77. Section B

of APCSB 9.5-1 Appendix A (" Administrative Procedures, Control and Fire

Brigade") will be addressed upon assumption of responsibility for JAFHPP

operation or 7/1/77, whichever occurs first.

9. NRC 1/11/77 letter, R.W. Reid to G.T. Berry, transmits: (1) a description

of NRC program for site visits," Site Visits - Fire Protection Program

Evaluations" and (2) proposed agenda for JAFNPP visit.

10. PASNY 3/30/77 letter, G.T. Berry to R.W. Reid, reschedules submittal of

detailed fire hazard analysis from 3/31/77 until 4/29/77.

11. PASNY 4/29/77 letter, L.W. Bennett to R.W. Reid, transmits detailed fire

i

hazard analysis.

A-2
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1978

O'

12. NRC 4/5/78 letter, G. Lear to G.T. Berry, requests additional information

as a result of initial review of fire hazard analysis and establishes two< .

staff positions. Forty-five day response requested.

13. PASNY 8/3/78 letter (JNRC-78-35), P.J. Early to T.A. Ip'polito, transmits

responses to NRC 4/5/78 request for additional information includes-

revisions to JAFNPP Fire Hazards Analysis.

14. MRC 9/22/78 letter, T.A. Ippolito to G.T. Berry, summarizes NRC 8/18/78

staff visit. Enclosure 1 lists exit meeting attendees; Enclosure 2 lists

verbal agreements reached at exit meeting - written commitments andj

schedules by 9/30/78; Enclosure 3 lists staff concerns requiring further
,

consideration: Enclosure 4 includes staff positions developed subsequent to

site visit - written commitments and schedules by 10/15/78.

O
15. PASNY 10/23/78 letter (JHRC-78-53), P.J. Early to T. A. Ippolito, responds

to Enclosure 2 of 9/22/78 HRC concerns / positions. Responses to Enclosures

3 and 4 to be provided during the first week of November 1978.

16. PASNY 10/27/78 letter (JNRC-78-55), W.L. Gronberg to T.A. Ippolito,

responds to Enclosure 4 of NRC 9/22/78 concerns / positions. Response to

i

Enclosure 3 to be provided during first week of November 1978.

17. PASNY 12/21/78 letter (JNRC-78-63), P.J. Early to T.A. Ippolito, responds

to Enclosure 3 of NRC 9/22/78 concerns / positions.

A-3
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1979

bv
18. PASNY 1/4/79 letter (JPU-79-1), P.J. Early to T.A. Ippolito, restates

commitment to provide schedules for phase II work for nine SER items (PF-8,

PF-11, PF-20, PF-22, PF-23, PF-27, PF-32, PF-36) by 2/15/79.

19. PASNY 2/8/79 letter (JFM-79-8), P.J. Early to T.A. Ippolito, transmits:

(1) schedule for phase II work and, (2) scope of work for nine fire

protection questions (PF-8, PF-11, PF-19, PF-20, PF-22, PF-23, PF-27, PF-

32, PF-36).

20. PASNY 3/7/79 letter (JPH-79-12), J.R. Schmieder to T.A. Ippolito,

transmits: (1) " Implementation Dates for Licensee Proposed Modifications

and Staff Requirements" for 31 items, (2) completion dates for five studies

and, (3) responses to 20 draft SER items (PF-9, PF-24, PF-12, PF-29, PF-32,

PF-19, PF-22, PF-23, PF-27, PF-18).
{)

21. PASNY 5/7/79 letter (JPN-79-25), P.J. Early to T.A. Ippolito, provides

additional responses regarding fire protection SER resulting from telephone

conversations with NRC Staff members (Items: 3.2.4, 3.3.1, 3.3.6, 3.3.14,

3.3.16). ,

22. NRC 5/23/79 letter, T.A. Ippolito to G.T. Berry, provides five remaining

| SER items to be resolved prior to issuance of satisfactory SER. Requests

entire fire test documentation for JAF cable (Items: 3.2.4, 3.3.16).

I

23. PASNY 7/2/79 letter (JPN-79-40), P.J. Early to T.A. Ippolito, responds to

NRC 5/23/79 letter and clarifies prior submittals on ten SER items.

Commits to provide entire fire test documention for cable by August 1979.

Includes revised Table 3.1, " Implementation Dates for Licensee Proposed

A-4
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Modifications and Staff Requirements," originally provided 3/7/79 (Items:
,

3.1.1, 3.1.4, 3.1.5, 3.1.16, 3.1.10, 3.1.11, 3.1.14, 3.2.4, 3.3.1, 3.3.16).

24. PA3NY 7/27/79 letter (JPf!-79-44), P.J. Early to T.A. Ippolito, transmits

revised tables: (1) Table 3.1 " Implementation Dates for Licensee Proposed

Modifications and Staff Requirements" and, (2) Table 3.2 " Completion
?

Dates for Studies" along with justification for rescheduling nine of these

items: (3.1.1, 3.1.7, 3.3.2, 3.3.12, 3.3.15, 3.3.16, 3.2.1, 3.2.3, 3.2.5).

25. !!RC 8/1/79 letter, T.A. Ippolito to G.T. Berry, issues FOL Amendment No. 47

which adds license conditions regarding completion of fire protection

modifications and associated Safety Evaluation. Letter further requests

as described,that the Authority propose Technical Specification changes,

within ninety days.

26. PASNY 8/17/79 letter (JPN-79-51), G.T. Berry to T.A. Ippolito requests that*

effective date of FOL Amendment flo. 47 be extended thirty days because it

was delayed in the mail.

27. MRC 8/23/79 letter, T.A. Ippolito to G.T. Berry approves twenty day

extension for implementation of FOL Amendment tio. 47 till 8/29/79.

28. PASNY 9/5/79 letter (JPN-79-55), P.J. Early to T.A. Ippolito provides

status update on eight SER items and entire fire test documentation for JAF
6

| cable (Items: 3.1.7, 3.1.10, 3.2.4, 3.2.6, 3.2.7, 3.2.8, 3.2.10, 3.2.11).

) 29. PASNY 11/14/79 letter (JP!!-79-72), P.J. Early to T.A. Ippolito addresses

seven SER issues (PF-9, PF-20, PF-24, PF-22, PF-33, PF-36, PF-8) and

updated Tables 3.1 and 3.2 (" Implementation Dates for Licensee Proposed
,

O A-5
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|fodifications and Staff Requirements," and " Completion Dates for Incomplete

Items") (Items: 3.1.1, 3.1.8, 3.1.19, 3.2.2, 3.3.3, 3.2.5).

| 1980
J

30. PASNY 5/8/80 letter (JPN-60-27) P.J. Early to T.A. Ippolito, transmits<

revised response to !!RC Concern PF-23, " Crescent Area fire Protection."

Original response provided 9/5/79 (JPN-79-55). Refer to NRC 9/22/78
'

letter, Enclosure 3.

31. NRC 10/3/80 letter (received 10/20/60), T.A. Ippolito to G.T. Berry,
;

transmits status of eighteen outstanding SER items. Enclosure 2 evaluates

these eighteen items and classifies five as incomplete or unacceptable > and

refers to the proposed 10CFR50 Appendix R. (Items 3.2.1, 3.2.8, 3.1.9,

3.1.15, 3.1.20). Thirty day response / disposition requested.

32. PASNY 10/17/80 letter (JPH-80-46), G.M. Wilverding to 'T.A. Ipp'olito,

j provides updated status on modifications and procedural changes required by
!

8/1/79 SER and FOL Amendment No. 47. Attachment No. 3 requests extension

for ten items to various dates (Items: 3.1.19, 3.1.15, 3.1.18, 3.2.5,,

3.2.6, 3.2.20, 3.2.10, 3.2.2, 3.2.1, 3.2.8).,

I

33. PASNY 10/28/80 letter (JPrl-80-48) , J.P. Bayne to T.A. Ippolito, updates

PAS!!Y 10/17/80 letter (JPf!-80-46) and requests further schedulac extensions

| on five SER items ; (3.2.1, 3.1.18, 3.2.5, 3.2.6, 3.1.17) .
|

|
| 34. PASNY 11/20/80 letter (JPN-80-53), J.P. Bayne to T.A. Ippolito, responds to

NRC 10/3/80 letter regarding five incomplete or unacceptable SER items

(3.1.20, 3.2.8, 3.2.1, 3.1.9, 3.1.15), and transmits revised " Safe Shutdown

A-6
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Analysis" dated October 1980. This analysis and resulting modifications

use BTP-APCSB 9.5-1, Appendix A as the primary licensing basis.

" 35. NRC 11/24/80 letter, to All Power Reactor Licensees with plants licensed

prior to January 1, 1979 from D.G. Eisenhut, transmits: revised 10CFR50.48,

a new Appendix R to 10CFR50 (45 FR 76602) effective 2/19/81, and a summary

listing of open items for each plant.

36. NRC 11/25/80 letter to All Power Reactor Licensees with plants licensed

prior to 1/1/79 corrects typographical error in effective date of FEDERAL

REGISTER notice included with NRC 11/24/80 letter. Correct date is

2/17/81.i

1981

37. PASNY 2/11/81 letter (JPN-81-10), J.P. Bayne to T.A. Ippolito, updates the

status of fire protection SER Items and requests for extension of

completion dates for fire protection modifications previously transmitted

10/17/80 and 10/28/78 (3.1.17, 3.1.18, 3.2.5, 3.2.6, 3.1.19, 3.1.20, 3.2.1,

3.2.2, 3.2.10). Details compensatory measures taken for each item

requiring a delayed schedule.

38. NRC 2/13/81 letter, T.A. Ippolito to G.T. Berry, transmits: (1) Enclosure 1

which lists 18 supplementary items to JAF Fire Protection Safety Evaluation

(Amendment No. 47) including status, and (2) Enclosure 2 provides

evaluation of 2 completed items, 3.1.20 and 3.2.8).

39. PASHY 2/18/81 letter (JPN-81-11), J.P. Bayne to T.A. Ippolito, summarizes

seven fire protection compensatory measures which have been implemented

A-7
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until the completion of modifications (Items: 3.1.17, 3.1.18, 3.2.6, 3.2.5,

3.1.20, 3.2.2, 3.2.10).

40. NRC 1/20/81 letter, D.G. Eisenhut to All Power Reactor Licensees with.

plants licensed prior to 1/1/79 (Generic Letter 81-12, " Fire Protection
Rule 45 FR 76602, November 19, 1980"), transmits: (1) " Staff Position

-

Safe Shutdown capability" and, (2) a request for additional information.

Design description required by 3/19/81.

41. NRC 2/24/81 letter, H.R. Denton to G.T. Berry, grants extension for eight
6

SER items (3.1.17, 3.1.18, 3.2.5, 3.2.6, 3.1.19, 3.1.20, 3.2.2, 3.2.8)

requested in PASNY 2/11/81 and 2/18/81 letters. Enclosure 1 discusses

justification for each of these eight items; Enclosure 2 is FEDERAL
REGISTER notice.

;

42. PASfW 3/19/81 letter (JPN-81-21), J.P. Bayne to H.R. Denton, requests

exemption from implementation schedule of Appendix R to 10CFR50, Sections
4

'

III.G and III.J.

'

43. NRC 5/28/81 letter, W.O. Miller to G.T. Berry, requests payment of $1200

fee for 2/11/81 application for extensions of completion schedules for

certain JAFNPP fire protection modifications.

44. PASNY 6/15/81 letter (JPN-81-41), J.P. Bayne to W.O. Miller, transmits

payment of $1200 fee for NRC review of 2/11/81 request for 10CFR50 Appendix
I
j R schedule extension.

45. PASNY 6/22/81 letter (JPN-81-45), J.P. Bayne to T.A. Ippclito, submits in

accordance with PAS!W 3/19/81 letter: (1) Item (a) plans and schedules for

implementation of Section III.J " Emergency Lighting" of Appendix R and, (2)

A-8
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Item (b) an action plan to meet Section III.G " Fire Protection Safe

Shutdoun Capability."

46. PAS!!Y 10/28/81 letter (JPN-81-85A), J.P. Bayne to T.A. Ippolito, informs

NRC that fire protection modifications will not Le coinplete by 11/1/81 as

required. JAF!!PP will start outage 11/1/81. Compensatory measures will

provide adequate fire protection until n.adificatici.s are complete.

47. NRC 10/30/81 letter, T. A. Ippolito to G.T. Berry, concurs in PAS!!Y decision

to shutdown JAF!!PP until fire protection modifications are complete.

1982

48. PAS!!Y 1/19/82 letter (JP!I-82-11), J.P. Bayne to T.A. Ippolito reschedules

submittal that will demonstrate compliance with Section III.G. until

February 18, 1982. Exemptions requests will be filed for those areas where

the requirements of Appendix R cannot be i et.

49. PAS!!Y 2/26/82 letter ( JP!I-82-24 ) , J.P. Bayne to H.R. Denton, transmits

" Appendix II to Safe Shutdown Analysis Response to 10CFR50 Appendix R Fire

Protection of Safe Shutdown Capabi]ity." This report reviews those

previously approved configurations of fire protection that do not meet the

requirments as specified in Section III.G to Appendix R. One exemption was

requested.

A-9
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E QUIPitENT DESCRIPTION ESH POHER SOURCE

AUT0ttATIC DEPRESSURIZATION SYSTEH 102)

02-SOV71A ADS W ESH-11AZ 71-Pit-DC-A2/B2
{ 02-50V71B ADS W ESH-11AZ 71-PIL-DC- A2/B2
> 02-SOV71C ADS W ESH-11AAA 71-PtL-DC-A2/B2

02-SOV71D ADS W ESH-11AAA 71-Pit-DC-A2/82
02-50V71E ADS W ESH-11AAB 71-Pit-DC-A2/B2
02-SOV71F ADS W ESH-11AAB 71-PtL-DC-A2/B2
02-50V71G ADS W ESH-11AAC 71-Pit-DC-A2/B2
02-SOV71H ADS W ESH-11AAC 71-Pit-DC-A2/B2
02-SOV71H ADS W ESH-11AAD 71-Pit-DC-A2/B2
02-SOV71J ADS W ESH-11AAD 71-PFL-DC- A2/B2
02-50V71L ADS W ESH-11AAL 71-Pti-DC-A2/B2

HIGH PRESSURE COOLING INJECTION SYSTEH 123)

23-tt0V021 HPCI TEST PETURH W ESH-11Att 71-PtL-BtICC-6
23-10V016 HPCI STEAll SUP OUTBRD ISO W ESH-11AH 71-Pit-BitCC-6
23-10V015 HPCI STEAll SUP lteCARD ISO W ESH-6ttAV 71 -tICC-C153
23-10V017 HPCI PUltP $UCT Fil CON ST TH W ESH-11AL 71-Pit-BIICC-2
23-t0V058 HPCI PUIP SUCT Fil SUP POOL W ESH-11AP 71-l'lL-BitCC-4
23-t0V057 HPCI PUtP SUCT FH SUP POOL W ESH-11AP 71-PIL-BitCC-4
23-10V024 HPCI TEST BYPASS W TO CST W [SH-11AH 71-PtL-BHCC-4
23-80V020 HPCI PUIP DISCHARGE W ESH-11AH 71-PtL-BilCC-6
23-it0V019 HPCI PULP DISCHARGE W ESH-11AL 71-Pit-BHCC-6
23-Il0V014 HPCI STEAH TO SUPPLY W ESH-11AH 71-Pit-BitCC-2
2 3-P184 0 HPCI C0 TID PUtIP H/23TU ESH-11CB 71-Pit-BHCC-2
2 3-P1'41 HPCI GLAHD EXHAUST PUtp H/23TU ESH-11CB 71-PIL-BitCC-2
23-itOV060 HPCI OUTB STLH ISOL W BYPASS ESH-11AAG 71-Pit-BitCC-2
23-P150 HPCI AUX OIL PUtP ESH-11CB 71-Pit-BflCC-4
23-FS078 HPC1 PUltP DISCHARGE LO FLOH Fil-2S A-13
23-LIS072A PEACT HT LEVEL LOH Fil-4 7 A-8

'234 IS072C REACT HT LEVEL LOH FH-47A-8
23-PS01 HPCI LUB OIL SUCTION SH Fil-258-ts
23-PSO97A HPCI TURB EXH Fil-258-8

_ 23-PS0978 HPCI TURB EXH FII-258-8
23-PS006B HPCI TURB EXH Fil-2 58-8
23-PS086D HPCI TURS EXH FII-258-8
23-PS086A HPCI TURB EXH Fil-258 8
23-P5086C HPCI TURB EXH Fit-258-8
23-PS068A HPCI STil PRES LOH Fil-25A-13
23-PS0600 HPCI Site PRES LOH Fil-25A-13
23-PS068C HPCI STil PRES LOH Fil-2 5 A-13

_ 23-PS0680 HPCI STil PRES LOH Fil-2 5 A-13
.23-PDS076 HPCI HI Sitt D/P fil-25A-13

23-PDS077 HPCI HI STil D/P Fti-25A-13 TABLE 1.023-IDSO94A HPCI HI AREA TEtP EQUIP Ril FH-25A-13
23-10$0948 HPCI HI AREA TEttP EQUIP Rif Fit-25A-13 EQUIPMENT LIST

PAGE 1 CF 14
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23-TDS0102A HPCI HI AREA TEIP TORUS AREA Fil-25A-13
23-T050102B HPCI HI AREA TEIP TORUS ARE A FH-25A-13
23-TS117A HPCI HI AREA TElP EllERG AREA Fil-25A-13
23-TS107A HPCI HI AREA TEIP TORUS AREA Fil-25A-13
23-TS107B HPCI HI AREA TEIP TORUS ARE A Fil-25A-13
23-L5074 HPCI LO LEVEL COND STORAGE TH Fil-25A-13
2?-LS075 HPCI LO LEVEL Cole STORAGE TH Fil-25A-13
10-P 101B HPCI HI DRYHELL PRES Fil-20 A-15
10-PS101D HPCI HI DRYHELL PRES Fil-20A-15
10-PS101A HPCI HI DRYHELL PRES Fil-20 A-15
10-PS101C HPCI HI DRYHELL PRES Fil-20A-15

2-3 LIS0728 REACT HT LEVEL LOH Fil-47A-8

2-3-LIS072D REACT HT LEVEL LOH Fil-47A-8

23-LSO99 HPCI COtID PP HOTit HI A042/43 Fil-2 5B-13

REACTOR RECIRCULATION SYSTEll 8 02-21

02-2-190V053A RECIRC PUllP OISC W ESH-ellB 7a-HCC-C155
02-2-llOV054A RECIRC PullP OISC W ESH-6flC 71-IICC-C155
02-2-Il0V053B RECIRC PUllP DISC W ESH-6tIB 71-ilCC-C165
02-2-IlOV0548 RECIRC Pulp DISC W ESH-6 tlc 71-IICC-C165
02-llOV0434 RECIRC PUllP SUCT W ESH-6llA 71-IICC-C155
02-110V0438 RECIRC PUllP SUCT W ESH-611A 71-IICC-C165

CORE SPRAY SYSTEH (14)

14-P01A CS PUllP ESH-5BF 71-SHGR10530
14-il0V07A CS SUCT W ESH-ellAN 71-ItCC-C153
14-fl0V011 A CS DISCH W E SH-6tlAH 74-IICC-C152
14-il0V012A CS DISCH W ESH-6tlAJ 74-llCC-C152
14-Il0V05A CS llIll FLOH W ESH-6tlAL 71-IICC-C153
13-ilOV026A CS RECIRC W ESH-618All 71 IICC-C15?
14-P02A CS HOLD PUllP ESH-6RH 71-HCC-C153
14-PSO47A CS PRES INTLH PP DISCHG Fil-23 A-13
14-PS06:sA CS PRES INTLH Fil-23 A-13
14-PS060C CS PRES INTLH Fil-23A-13
14-P018 CS PullP ESH-5BP 71-SHGR10630
14-IIOV0 78 CS SUCT W ESH-6tlAH 71-IICC-C153
14-llOV0118 CS DISCH W ESH-6tlAH 71-llCC-C162
14-il0V0120 CS DISCH W E SH-6tIAJ 71-IICC-C162

~

14-llOV058 CS ll1H FLOH W ESH-6tlAL 71-IICC-C163
14-110V0268 CS RECIR W ESH-6ftAll 71-llCC-C163
14-P028 CS HOLD PullP ESH-6RH 71-IICC-C163
14-PSO470 CS PRES INTLH PP DISCHG Fil-23A-13

~

14-PS0680 CS PRES INTLH Fil-2 3 A-13
14-PS068D CS PRES INTLH Fil-23 A-13

REACTOR CORE IHJECTION COOLING SYSTEll 1131

13-ilOV018 RCIC PP SUCT C0 TID STG TH W ESH-11AR 71-PHL-BitCC-1
5 13-ilOV039 RCIC FP SUCT SUP POOL W ESH-11AT 71-Pit-BitCC-3 TABLE 1.0

13 -llOV020 RCIC PP DISCHARGE W ESH-11AR 71-PIL-BitCC-1 EQUIPMENT LIST' 13 -il0V021 RCIC PP DISC 11ARGE W ESH-11AS 71-Pit-BIICC-1
I 13-il0V015 RCIC STEAll SUP IleRD ISO W ESH-6llAZ 71-IICC-C163 PAGE 2 OF 14
i Appendix G
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13-lDV014 ECIC STH SUP OUTBID ISO W ESH-112A3 71-Pit-BitCC-1
13-ROV 131 RCIC STIl SUP TO TURB SUP W ESH-11AQ 71-Pit-BitCC-3
13-110V132 RCIC LUB OIL COOL W ESH-11AU 71-PIL-BilCC-3
13-PP RCIC C0 tid COtiDENSATE PP ESH-11CC 71-PIL-BitCC-1
13-PP RCIC CorO VACUUtl PP ESH-11CC 71-Pit-BilCC-1
13-110V030 RCIC TEST BYPASS W ESH-11AS 71-PIL-BilCC-1
13-110V041 RCIC PP SUCT SUP POOL W ESH-11AT 71-PIL-BitCC-3
13-PS007A REAC PRS Fil-22 A-13
13-PS0878 REAC PRS Fil-22 A-13 3
13-PS087C REAC PRS Fit-22A-13
13-PS087D REAC PRS FH-22A-13
13-PD5083 REAC D/P STH LIliE HI Fil-22 A-13
13-PDS084 REAC D/P STil LINE HI Fil-22 A-13
2-3PS072A REAC LO LEVEL Fil-47A-8

{ 2 3PS072C RE AC LO LEVEL Fil-4 7 A-8
*! 2-3PS0725 REAC LO LEVEL Fil-47A-8

! 2-3PS072D REAC LO LEVEL Fil-4 7A-8
13-PS067A LO Pulp SUCTION Fil-228-10

13-PA0678 LO PUIP SUCTION Fil-228-10
13-L5012 VACUUlf TAlt{ LVL Fil-228 10
13-TD5076A RCIC AREA HI TElP EQUIP RH Fil-22A
13-TD50768 RCIC AREA HI TElP EQUIP RH Fil-22A
13-15089 RCIC AREA HI TEIP EHE AR COOL Fil-22 A
13-TDS102A RCIC AREA HI TEIP TORUS Fil-22A i

13-TDS1028 RCIC ARE A HI TEIP TORUS FII-22 A
13-TS107A RCIC AREA HI TElr TORUS Fil-22 A
13-TS1078 RCIC AREA HI TEIP TORUS Fil-222.,

13-TDSO90A RCIC PER! SIS Fil-22A
13 TDS103A RCIC PERllIS Fil-22 A
13-PS078A RCIC HI TURB EXH Fil-228-10
13-PS0788 RCIC HI TURB EXH Fil-220-10

13-PS078C RCIC HI TURB EXH Fil-228-10
l 13-PS0780 RCIC HI TURB EXH Fil-228-101

13-PSOS8 RCIC PERiflS RCIC PP DISCH PRES Fil-228-10

RHR-CONTAlletEl4T SPRAY SYSTEll 110 8

10-IIOV038A pilR CollTAIH INBRD W ESH-6tlV 71-HCC-C153
10-lfrV039 A RiiR C004TAIN SPRAY W ESH-6154 71-IICC-C153
10-Il0V026 A RilR CONTA1H OUTBRD W ESH-6tlQ 71-ItCC-C152
10-ItOV031A RHR C0t4TAIH OUTBRD W ESH-6fts 71-IICC-C152
10 It0V016A RHR PF llIN FLOH W ESH-6tIL 71-IICC-C153
10-110V012A RHR HX DRAIN TO SUPP POOL W LSH-6tlF 71-IICC-C151
10-ItOV036A RHR llX DRAIN TO RCIC W ESH-611U 71-llCC-C153
10-IlOV0 70 A Plirl HPSI TO RHR STH STOP W ESH-6tlAE 71-HCC-C151

_ 10-llOV067 RHR HPSI STil SUP TO RADHT W ESH-11AH 71-PIL-BitCC-2
10-ItOV0 34 A RHR C0tiTAIN SPRAY W ESH-elli 71-llCC-C153
10-It0V0 308 RHR C0tlTAIH INBRD W E SH-6tlV 71-IICC-C163
10-Il0V0398 RilR Cot 4TAIN SPRAY W ESH-6tul 71-IICC-C163
10-fl0V0268 RilR COtiTAlti OUTBRD W ESH-6flQ 71-ItCC-C161
10-It0V0318 RHR COtlTAIH OUTDRD W ESH-6ftS 71-IICC-C161

! 10-It0V012B RHR HX DRAIH TO SUPP POOL W ESH-6flF 71-ItCC-C161
10-IlOV0368 RilR llX DRAlli TO RCIC W ESH-619U 71-ilCC-C163

_ 10-ItOV0700 PHR HPSI TO RilR STil STOP W ESH-6flAE 71-IICC-C161 TABLE 1.0
-10-It0V05 7 RHR HPSI STil SUP TO RADHT W ESH-6tlAH 71-llCC-C151 EQUIPMENT LIST10-IlOV0348 RifR COriTAlli SPRAY W ESH-6lli 71-IICC-C163

10-It0V069A RHR PRES REDUCillG W ESH-7G 71-EESA1 PAGE 3 OF 14
10-It0V069B RHR PRES REDUCING W ESH-7G 71-ESSB1 Appendix G
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RHR-SUPPRESSION POOL 800E (10)

10-IIOV027 A RHR OUTBOARD W ESH-6ftR 71-ICC-C155
10-Il0V0254 RHR IHBOARD W ESH-6tP 71-IICC-C155
10-il0V065A RHR HX SHELL SIDE IILET W ESH-ditX 71-ilCC-C153
10-liOV012A RHR HX SHELL SIDE OUTLET W ESH-6f tF 71-IICC-C151
10-ISOV066A RHR HX SHELL SIDE BYPASS W E SH-6tlY 71-ItCC-C155
10-Il0V015A RHR SHUTD06#1 COOL Il4 JECT W ESH-6tlJ 71-IICC-C153'

10-IIOV015C. RIIR SHUTD06#1 COOL If4 JECT W E SH-61lJ 71-ItCC-C153
10-il0V166A RHR HEAT EXCH A VENT ESH-6 TID 71-ilCC-C151
10-Il0V167A RHR HEAT EXCH A VENT ESH-6ftAC 71-llCC-C151
10-fl0V017 RHR SituTD0l#4 CLG IHBO ISOL W ESH-11AE 71-PIL-BitCC-4
10-10V018 RHR SituTDOHH CLG OUTBD ISO W ESH-6f tAF 11-IICC-C151
10-P-03A RHR PullP ESH-5BU 71-Sl4GR10550
10-P-03C RHR PUltP ESH-50H 71-SHGR10650
10-IIOV0278 RHR OUTBOARD W ESH-6ftR 71-IICC-C165
10-ItOV0258 RHR IllBOARD W ESH-6tP 71-ItCC-C165,

10-It0V151A RHR SUP POOL STR OUT W ESH-611AB 71-llCC-C1531

10-Il0V0668 RHR HX SHELL SIDE BYPASS W ESH-6ftY 71-itC' -C16 5
10-ItOV0658 RHR HX SHELL SIDE ItLET W ESH-6tlX 71-ItCC-C163
10-IIOV0128 RHR HX SHELL SIDE OUTLET W ESH-6tlF 71-ItCC-C161
10-IIOV0158 RilR SHUTD06#4 COOL IHJECT W ESH-6flH 71-IICC-C163
10-fl0V0150 RHR SHUTDOHit COOL IllJECT W ESH-6tH 71-IICC-C163

; 10-Il0V1668 RilR HEAT EXCH B VENT ESH-dic 71-IICC-C161
10-It0V1678 RitR HEAT EXCH B '/ENT ESH-6tlAC 71-IICC-C161<

10-P-038 RHR PUllP ESH-58V 71-SilGR10540
10-P-03D RHR PUllP ESH-5BX 71-SHGR10640
10-IlOV1518 RHR SUP POOL STR OUT.W ESH-61 TAB 71-IICC-C163
10-110V020 RHR CROSS HDR SHUTOFF W ESH-6 TIE 71-IICC-C132

j 10-It0V03 3 RHR OUTBRD ISO W HD SPRAY ESH-11AG 71-Pit.,-BICC

RHR-SHUTDOF#1 COOLING B100E (10)

10-ItOV027A RHR OUTBOARD W ESH-6tIR 71-IICC-C155
10-fl0V005A RttR INBOARD W ESH-6flP 71-IICC-C155
10-Il0V066A RifR HX SHELL SIDE BYPASS W ESH-6HY 71-HCC-C155
10-Il0V06SA RHR HX SHELL SIDE IILET W ESH-6flX 71-ilCC-C153
10-Il0V012A RitR HX SHELL SIDE OUILET W ESH-6tlF 71-flCC-C151
10-110V015A PliR SitUTD0l#1 COOL IllJECT W ESH-68 tJ 71-IICC-C153
10-110V015C RitR SHUTD0lti COOL INJECT W ESH-6tlJ 71-HCC-C153
10-It0V1664 RHR ltEAT EXH A VEttT E SH-olo 71-IICC-C151
10-It0V167A RHR HEAT EXH A VENT ESH-6l1AC 71-llCC-C151
10-P-03A RHR PUllP ESH-5BU 71-SHGR10550

l 10-P-03C RilR PullP ESH-5BH 71-SHGR10450
~

10-It0V032 RitR OUTBOARD 150 W HD SPRAY ESH-6tlAH 71-Pit-BitCC
10-It0V03 3 RHR Ot4STR ISO W HD SPRAY ESH-11AG 71-IICC-C151
10-flOV027B RHR DUIDOARD W ESH-6tlR 71-ItCC-C165
10-IIOV025B RHR IllDOARD W ESH-6tlP 71-ItCC-C165
10-110V0668 RHR HX SHELL SIDE B1 PASS W ESH-6 fly 71-ilCC-C165
10-Il0V0658 RilR llX SHELL SIDE ItLET W ESH-6f tX 71-llCC-C163
10-It0V0128 RitR HX SitELL SIDE OUTLET W ESH-6ftF 71-IICC-C161

510-IIOV0150 RHR S11U100l#4 COOL IHJECT W ESH-6tlH 71-IICC-C163 TABLE 1.0
10-ItOV0150 RHR SilUTD06#1 COOL IHJECT ESH-611H 71-IICC-C163 EQUIPMENT LIST10-It0V166 B RHR HEAT EXH B VENT ESH-6f D 71-itCC-C161
10-flV016 7D RHR HEAT EXH B VENT ESH-6flAC 71-ilCC-C141 PAGE 4 OP 14
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10-P-033 RitR Pull' ESH-51V 71-SHGR105 0
10-P-03D RHR PUlr ESH-5BX 71-SHGR10640
10-It0V017 RHR SituTDOHN CLG IHBD ISOL W ESH-11AE 71-Pit-BitCC-4
10-It0V018 RHR SHUTDOHN CLG OUTBD ISO W ESH-6f tAF 11-ItCC-C151
10-SOV688 RitR TESTABLE CHECH W ESH-7H 71 Pit-ESSB1
10-SN068 RHR TESTABLE CHECH W ESH-7H 71-PfiL-ESSB1

RHR-LOH PRESSURE C00LIIG IHJECTION 9100E (10)

10-P-03A RHR PULP ESH-5BU 71-SHGR10550
10-P-03C RHR PUIP ESH-5BH 71-SHGR10650
10-110V013 A RitR PtAP SUCTION W ESH-6tlG 71-ItCC-C153
10-110V013C RHR PUIP SUCTION W ESH-6tIG 71-ilCC-C153
10-ItOV027A RitR OUTBOARD W E SH-6tlR 71-ItCC-C155
10-It0V025A RHR IllBOARD W ESH-6tlP 71-11CC-C155
10-It0V066A pilR HX SHELL BYPASS W ESH-6f tY ??-flCC-C155

_

10-It0V151A RHR SUP POOL STR OUT W ESH-difAB 71-ilCC-C153
10-10V166A RifR HEAT EXCH A VENT ESH-6tB 71-ItCC-C151
10-10V167A RHR HEAT EXCH A VENT E SH-6tIAC 71-flCC-C151
10-P-03B PHR PtAP ESH-58V 71-SHGR10540
10-P-03D RHR PULP ESH-5BX 71-SHGR10640
10-Il0V0138 RilR PUIP SUCTI0tt W ESH-681H 71-IICC-C163
10-110V013D RHR Pulp SUCTION W ESH-6t1H 71-ilCC-C163
10-Il0V0278 RHR OUTBOARD W ESH-6tlR 71-ItCC-C165
10-ItOV0250 RHR IliCOARD W ESH-6tP 71-IICC-C165
10-ItOV066B RHR HX SHELL BYPASS VV ESH-6tIY 71-ItCC-C165

| 10-IlOV020 RitR CROSS HDR SHUTOFF W ESH-6f tE 71-ItCC-C132
10-110V1518 RilR SUP POOL STR OUT W ESH-6llAB 71-ilCC-C163
10-10V021A RHR HX TO SUP POOL W ESH-6ftH 71-llCC-C153
10-110V021B RHR HX TO SUP POOL W ESH-6HH 71-IICC-C163
10-It0V1668 RHR HEAT EXCH B VENT ESH-610 71-IfCC-C161
10-Il0V1678 RilR HEAT EXCH B VENT ESH-6tlAC 71-ItCC C161
2-3LIS-072A PitR REACT VESSEL HT LV LOH PP Fil-47 A-8
2-3LIS-072C RHR RE ACT VESSEL HT LV LOH PP FH-47A-8
2-3LIS-0728 Rirl RE ACT VESSEL HT LV LOH PP Fit-47A-8
2-3LIS-072D RHR RE ACT VESSEL HT LV LOH PP Fil-47A-8
2-DPIS-129A RHR OUTBRD VV IOV27 Fil-47A-8
2-DPIS-129C RilR OUTBRD W 10V27 Fil-47 A-8
2-DPIS-1290 RitR OUTBRD W 10V27 Fil-4 7 A-8
2-DPIS-1290 RHR OUTBRD W BOV27 Fit-47A-8
2-PS-052A RHR OUTDRD W IOV27 PERitIS Fil-47A-8
2-PS-0520 RHR OU1BRD W 10V27 PERilIS Fil-47A-8
2-PS-128A RilR INDRD W lt0V25 PERilIS Fil-47 A-8
2-PS-1200 PilR INDRD W HOV25 PERHIS Fil-4 7A-8

~

RHR-C0llDENSING ll0DE 1103

2 3-110V016 ffPSI STEAll SUP OUTBRD ISOL W ESH-11AH 71-BitCC-6
10-SOV069A RllR STEAll REDUClliG W ESH-7G
10-SOV0690 RHR STEAll REDUCING W ESH-7G

TABLE 1.0
5 FIRE PROTCTION SYSTEll 176) EQUIPMENT FIST,

PAGE 5 OF 14
76-CHT RIPE PROT SYS HPCI/PSS T2/T3 ESH-11DB 71-PliL-DC-A3 Appendix G

.
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76-CHT FIRE PROT SYS CEH H2/CFPT ESH-110C 71-Pti-DC-t.3
76-CHT FIRE PPOT SYS C0fC HOLD PIT ESH-1100 71-PIL-DC-A3
76-CHT FIRE PROT SYS RCIC/HPC1/SGT ESH-11DE 71-Pit-DC-A3
76-CHT FIRE PROT SYS CABLE /SHGR/ RELAY ESH-11DF 71-Pit-DC-A3
76-CHT FIRE PROT SYS CO2 HOSES / lit 4ES ESH-11DG 71-Pit-DC-A3
76-CHT FIRE PROT SYS EDG SHG Ril ti/S ESH-110H 71-PtL-DC-A3
76-CHT FIRE PROT SYS PP/CllPR/ REELS ESH-11DJ 71-Pit-DC-A3
76-CHT FIRE PROT SYS DIESEL PP Rit/BR ESH-11DH 71-PIL-DCA3
76-CHT FIRE PROT SYS TURB OIL BR BOX FSM-11DL 71-Ptt-DCA3
76-CHT FIRE PROT SYS RECIR PP Rit AUX ESH-110!I 71-Pit-CCA3

EttERGENCY SERVICE HATER SYSTEH 1463 -

_

46-P-2A ESH Pp ESH-6AF 71 SHGR-12510
46-110V102A ESH 150L W ESH-6HS 71-ItCC-C252
46:fMV1614 ESH DISCH VV ESH-6HQ 71-ItCC-C252
15-It0V103 ESH DRYHELL COOL ISOL W ESH-6HAL 71-ItCC-C162
15-It0V101 ESH CROSS-GVER W RBCH ESH-6HP 71-ilCC-C152 -

| 15-It0V175A ESH RDC RETURH VV RBCH ESH-6HR 71-IICC-C152 s,

46-CHT ESH LOCHOUT llATRIX A/B ESH-11AC 71-Pit-DC A3/83
46-P-2B ESH PP ESH-6AF 71-SHGR-12600
46-110V1020 ESH ISOL W ES6-6HS 71-llCC-C262
46-It0V101B ESH DISCH W ESH-6HQ 71-ilCC-C242
15-110V1C2 ESH DRYHELL COOL ISOL W ESH-6HAL 71-IICC-C152
15-10V175B ESH RDC RETURH W ESH-6HR 71-ItCC-C162

RHR-SERVICE HATER SYSTEH 1101

10-P-01A RHR SERV HT PP ESH-5BG 71-SHGR10520
10-P 01C PHR SERV HT PP ESH-5BQ 71-SHGR10510
10-lOV0894 RHR HX DISCH W ESH-ditZ 71-IICC-C151
10-10V148A PHR ISOL W SH CROSS TIE ESH-elill 71-IICC-C151

'

10-It0V149A RHR ISOL W SH CROSS TIE ESH-6flAA 71-ItCC-C151
10-P-01B RifR SERV HT PP ESH-5DH 71-SHGR-10620 - -

s

10-P-01D RHR SERV HT PP ESH-5BR 71-SHGR-10620
I10-ILV0898 RHR HX DISCH W ESH-ditZ 71-IICC-C161

10-It0V148B RHR 150L W SH CROSS TIE ESH-et#1 71-ItCC-C161 '

10-It0V1498 RHR ISOL W SH CROSS TIE ESH-6ftAA 71-ItCC-C161 ,

i

REACTOR PUILDING C0lF0tiENT COOLING HATrR SYSTEH 1153
'

15-P02A RDCH PP ESH-6AC 71-SHGR-11316
~

15-P02C PDCH PP ESH-6AE 71-514GR-11330 -- -

15-P02B RDCH PP ESH-6AD 71-SHGR-11416 '.~

i

'
CONTROL ROOli CHILLED HATER 8708 +

,

'

70-P09A CRC CHILLER PP FSH-6FR 71-IICC-C253
~

~

70-H4CO2A CRC CHILLER -ESH-6FAO ' 71-ItCC-C253 * TABLE 1.0
70-P098 CRC CalILLER PP ELH-6FR 71-IICC-C263 EQUIPMENT LIST
70-RHCO2B CRC CHILLER ESH-6FAJ 71-11CC-C263
70-TS-106A CRC TEllP SH ESH-6FR 71-ItCC-C253 PAGE 6 OF 14

Appendix G
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j 70-TS-1063 CIC TEIP SH ESH-(FR 71-IICC-C243

|
' REACTOR P)UILDING VEF4TI1ATION MSTEft Edel

44-UC22C RBV UNIT COOL ESH-6EG 71-itCC-C153
66-UC220 RBV UNIT COOL ESH-6EG 11-ItCC-C1434

66 UC22E RSV UNIT COOL ESH-6EG 71-IICC-C153
46-UC22F RBV UNIT COOL ESH-6EG 71-ttCC-C163
44-UC22G RBV UNIT COOL ESH-6EG 71-ilCC-C153

i 66-UC22H RBV UNIT COOL ESH-6EG 71-ItCC-C163
J 66-UC22J RSV UNIT COOL ESH-6EG 71-ItCC-C153
1 66-UC22H RBV UNIT COOL ESH-6EG 71-IICC-C143
i
i
! CONTROL R00ll VENTILATION SYSTEH E70)
!

i

70-It0V108 CRA IHTAHE ISOL VV ESH-4FAF 71-ItCC-C263
J 70-1100105 CRA IHTARC Dir ESH-6FS 71-Pit-AC9

70-AHUO3A CRA COOL UNIT ESH-4FP 71-ItCC-C253
70-1100106A CRA LOAD SIDE Dtr ESH-6FAA 71-PtL-ACA2
70-E007 CRA HTR REHEAT COIL ESH-6FAP 71-IICC-C253
70-E008 CRA HTR REHEAT COIL ESH-6AZ 71 SHGR-12620
70-1100113 CRA EttG VEtti OUTSIDE AIR FB-45A 71-PFL-RRACB-8
70-1100114 CRA RETURH FILT ISOS Dir FBH45A 71-Pit-RRACB-8

' 70-It00110A CRA RETRH AIR DHP ESH-6FAA 71-Pit-ACA2
70-F t104 A CRA 1EETRH ENHAUST FAN ESH-6FN 71-IICC-C253
70-ItOD100A CRA RETRit EXh4UST DitP ESH-6FN 71-IICC-C253
70-1100109 CRA EXHAUST DlP ESH-6FS 71-Pit-AC9

; 70-10V107 CRA EXHAU$t ISOL VV ESH-6FAF 71-ItCC-C263
70-F t106 A CRA BOASTER FAH ESH-6FH 71-ItCC-C253
70-It0D112 A CRA BOASTER FAN Der ESH-4FH 71-IICC-C253j

70- AllUO 3t3 CRA COOL UNIT ESH-6FP 71-IICC-C263d

) 70-11001065 CRA LOAD SIDE Dir ESH-6 FAB 71-Pit-ACB2
70-LOD 110B CRA RETRH AIR DfP ESH-6 FAB 71-PIL-ACB2
70-f tiO4B CRA RETRH EXHAUST FAN ESH-sFN 71-ItCC-C263
70-Ft406D CRA BOASTER FAH ESH-6FH 71-HCC-L263
70-110D1725 CRA BOASTER FAN DitP ESH-6Fil 71-ItCC-C263
70-11001088 CRA RETRH EXHAUST Dir ESH-6 Fit 71-11CC-C263
70-PIL-HV-5A CRA HVAC TAYLOR INST. FE-1AF 71-Pit-RRACA8
70-PIL-HV-5B CRA HVAC TAYLOR INST / FE-1AF 71-Pit-RRACBS

.

RELAY ROOlt VENIILATIDH E70)

~

70-it0V106 RRil IttiAHE ISOL VV ESH-6FQ 71-flCC-C263
70-900100 RRll IttTAHE DIP ESH-6FS 71-PtL-AC9

. 70- AtlUO12 A RRil COOL UNIT ESH-6FM 71-ItCC-C253
I 70-900101 A RRfl LOAD SIDE Dir ESH-6FT 71-Pit-ACA2

70-E016 RRil HiR UNIT ESH-6FAQ 71-itCC-C253 TAB'_:E 1. O
! 70-Fit 013A RRfl RETURH FAH ESH-4FL 71-llCC-C253 EQUIPMENT LISTI 70-It0D102A RRf1 RETUpti DfP ESH-6FT 71-PIL- AC A2

70-fl0010 3 RRil EXHAUST Dir ESH-4FS 71-Pit-71AC9 PAGE 7 OP 14
5 70-It0V105 RRll EXHAUST ISOL VV ESH-6FQ 71-IICC-C253i

70-AllUO128 RRil COOL UNIT ESH-6FH 71-IICC-C263 Appendix G
70-11001018 RRil LOAD SIDE Dir ESH-6FU 71-PIL-ACD2

| 70-FH0130 RRtt RCTURN FAN ESH-6FL 71-ItCC-C253
i

<

--
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' 70-IV01023 CRis EETURif DISS ESH-6FU 71-Pit-AC32
70-1100104 A 9R11 CROSS-TIE DitP FB-6FT 71-Pit-ACA2
70-4001048 RRel CROSS-TIE DIP FB-6FU 71-Ptt-ACB2

SCREEN HOUSE VENTILATION SYSTEll 4 73 9<

s

73-Ft103 A SRHS EltERG SHR PP FAft ESH-6FZ 71-itCC-C252
73-FH038 SRHS EllERG SHR PP FAtt ESH-6FZ 71-HCC-C262

.

BATTLRY R00ll VENTILATION S'STEll 172 9

72-I00100 A BTRH $UPPLY DitP ESH-6FAL 71-Pit-ACA2
) 72-Alf0030A BTRif COOL UNIT DC EQUIP Rif ESH-6JF 71-IICC-C253

72-FH031A BTRtl RECIR FAtt ESH-6JD 71-IICC-C253 *

72-It00102A BIRf1 RECIR FAtt ISOL DtP ESH-6FAL 71-PIL- ACA2
72-100101 A BTRll COOL UNIT ISOL dip ESH-6FAL 71-PNL-ACA2
72-100104 A BTRif RECIR DtP ESH-6FAL 71-PFL- ACA2
72-F t40464 BTRil BTRY RH A FAH ESH-6JE 71-flCC-C253
72-800!O3A BTRtl BTRY pfl A DISCH DIP ESH-6FAL 71-PIL-ACA2
72-8001005 BTRif SUPPLY dip ESH-6 Fall 71-PIL-ACB2
72-AHU308 BIRH COOL UNIT DC EQUIP RH ESH-6JF 71-IICC-C263

'

72-FliO 31B BTRH RECIRC FAH ESH-6JD 71-11CC-C263
| 72-1001028 BIRil RECIRC FAtt ISOL DIP ESH-6FAH 71-Pit-ACB2
! 72-100101B BIRil COOL UNIT ISOL DitP ESH-6FAH 71-Pit-ACB2

72-Ff 40468 BTRf1 BTRY Rif D FAH ESH-6JG 71-ItCC-C263
72-19001038 BTRif BTRY Ril D DISCH DitP ESH-6 Fall 71-PIL-ACB2
72-1001048 BTRif RECIRC Dir ESH-6 Fall 71-PHL-ACB2
72-Ff 4046C BTRil BTRY Ril A FAH ESH-6JE 71-ICC-C253
72-100103C BTRtl BTRY Ril A DISC dip ESH-6FAL 71-Pit-ACAd
72-fl40460 BTRtl BTRY Ril D FAN ESH-6JG 71-HCC-C263
72-8001030 BTRil BTRY RH D DISC DitP ESH-6FAH 71-Ptt-ACO2
72-PHL-ilV-7A STRtl BIRY Ril TAYLOR INSTR FE-1HF 71-PtL-RRACA8
72-Pl4L-HV-7A BTRil BTRY RH TAYLOR INSTR FE-1HF 71-Pit-RRACBS *

DIESEL GENERAT0ll ROctt VENTILATICH 1923

k

92-ItD01504 OGRil EDG Ril A SUPPLY DilP ESH-4JX 71-itCC C254
92-if00189A DGRif EDG Ril A ISOL Dl1P ESH-6JX 71-Pit-ACA-4
92-10D148A DGRil EDG RH A RECIR DIP ESH-6JX 71-PfL-ACA-4
92-FH01A DGRll EDG Rif A SUPPLY FAN ESH-4JX 71-IICC-C254
92-Il102A DGRil EDG Ril A EXHAUST FAN ESH-6JX 71-HCC-C254

-92-1001444 DGRil EDG Ril A EXHAUST FAtt D11P ESH-6JX 71-IICC-C254
92-100143 A DGRfl EDG Ril A VENT DIP ESH-6JX 71-PtL-ACA-4 TABLE 1.0
92-l001500 DGRif EDG Rif B SUPPLY DIP ESH-6JY 71-ItCC-C264 EQUIPMENT LIST92-11001498 DGRil EDG Rif 8 ISOL DitP ESH-6JX 71-Pit-ACB-4
92-1t001408 DGRil EDG Ril B REC 1R DitP ESH-6JX 71-RNL-ACB-4 PAGE 8 OF 14
92-F il01D DGRtl EDG Ril B SUPPLY FAN ESH-6JY 71-llCC-C264 Appendix G
92-f fl028 DGRig EDG Pil B EXHAUST FAtt ESH-6JY 71-11CC-C264,

} 92-100144B DGRil EDG Ril B EXHAUST FAtt DIP ESH-6JY 71m'1CC-C264
; 92 1100143B DGRif EDG Ril B VElef D11P ESH-6JX 71-l'L-ACB-4

6

| 7 92-800150C DGRll EDG Rfl C SUPPLY dip ESH-6JX 71-ItLO-C254
j 92-It00149C DGRtl EDG PH C ISOL DilP ESH-6JX 71-PHL-%CA-4
; 92-100148C DGRil EDG Rfl C RECIR DitP ESH-6JX 71-Pill-ALA-4
! 92-Ft401C DGRil Ff4 Ril C SUPPLY FAN ESH-6JX 71-llCC-C254
!

!
i

| e

i
_. _ ,
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92-Fis02C DGRil EDC Ril C EXHAUST FAtt ESH-6JX 71-IICC-C254
92-LOD 144C DGRll EfjG Ril C EXHAUST FAtt DilP ESH-6JX 11-IICC-C2h4
92-BOD 143C DGRif E05 Ril C VENT Dt|P ESH-6JX 71-PFL- AC b4
92-80D1500 DGRil EDG RilC SUPPLY DilP ESH-4JY 71-llCC-C264
92-LOD 149D DGRil EDG Rilf ISOL DtlP ESH-6JX 71-PIL-ACB-4
92-8001400 PSpil EDG Rifif RECIR Die ESH-6JX 71-PtL-ACB-4
92-F t1010 GGRil EDG Ril f) SUPPLY FAtt ESH-6JY 71-ilCC-C264
92-Ft4020 DGRil EDG Rif J EXHAUST FAtt ESH-6JY 71-flCC-C264
92-8001440 DGRil EDG Rif D EXHAUST FAff DitP ESH-6JY 71-IICC-C264
92-100143D DGRif EDG Rif D VEtiT DilP ESH-6JX 71-PtL-ACB-4
92-HV-9A DGRel EDG TAYLOR INSTR 1.79.95
92-isV-98 DGRil EDG TAYLOR INSTR 1.79.95

EllERGEtiCY GEtlERATOR SHGR ROOH VENT SYSTEH id?)

6 7-80D141 EllER GEN SHGR DIP H PIPE TUN ESH-4ES 71-Pfc tCA4
6 7-Ft4012 A EllER GEtt SHGR SUPPLY Fall IRBLG ESH-6ER 71-flCC-C251
47-110D1424 EllER GEtt SHGR SUPPLY F Att DitP ESH-6ER 71-IICC-C251
6 7-800141B EllER GEN SHGR DitP H PIPE Tull ESH-6ES 71-PIL- ACA4
6 7-F H0120 EllER GEtt SHGR SUPPLY F Att TRBLG ESH-6ER 71-IICC-C261
6 7-1001'42B EllER GEtt SHGR SUPPLY FAtt DilP ESH-6ER 71-IICC-C261
67-FH012C EllER GEN SHGR SUPPLY FAH TRBLG ESH-6ER 71-IICC-C251
47-LOD 142C EllER GEH SHGR SUPPLY FAtt DitP ESH-6ER 71-IICC-C251
6 7-Fi4012D EllER GEH SHGR SUPPLY Fart TRBLG ESH-6ER 71-itCC-C261
6 7-1100142D EllER GEN SHGR SUPPLY FAH DitP ESH-6ER 71-flCC-C261
6 7-UC 016 Al EllER GEtt UtlIT COOLER ESH-6EQ 71-itCC-C251
67-UC016A2 EllER GEH UNIT COOLER ESH-6EQ 71-flCC-C251
67-UC01681 EllER GEN UllIT CDOLER ESH-6EQ 71-flCC-C261
6 7-UC01602 EllER GEN UNIT COOLER ESH-4EQ 71-ilCC-C261
67-1100147 EllER GEN DAlFER ESH-6ES 71-ACB4

DIESEL FUEL TRAttSFER SYSTEH 193)

93-PC1A1 EDGA TRAHSFER PUllP ESH-6VA 71-flCC-C254
93-P01A2 EDGA TRAt4SFER PUllP ESH-6VA 71-IICC-C254
93-P10C1 EDGC TRAftSFER PULP ESH-6VA 71-IICC-C254
93-P10C2 EDGC TRAf4SFER PUllP 'SH-6VA 71-ilCC-C254
93-P1001 EDGB TRAllSFER PUllP ESH-6VA 71-IICC-C264
13-P10D2 EDGB TRAliSFER PUllP E5H-6VA 71-IICC-C264
91-P1001 EDCD TRAttSFER PullP ESH-6VA 71-IICC-C264
93-P1002 EDbD TRAt4SFER Pulp ESH-6VA 71-llCC-C26'4

CDHIRDL ROD DRIVE SYSTFH (03 3_

03-P016A DRIVE HATER PullP ESH-6AH 71-SHGR-11516
03-P016A DRIVE HATER PUllP ESH-6AH 71-SHGR-11616

EllERGEt4CY DIESEL GEllERATOR SYSTEll 193 9
TABLE 1.0
EQUIPMENT LIST-

9 3 -SilGR-10502 EDG A OUTPUT ACB ESH-5BB HD5 PAGE 9 OF 1493-SHGR-10512 EDG C OUTPUT AC8 ESH-5BC H05
93-Sl1GR-10504 EDG A-C TIE 4C0 ESH-5BD HD5 Appendix G

e
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| 93-SHGR-10602 EDG B OUTPUT ACS ESH-5BN H06
! 93-SHGR-10612 EDG D OUTPUT ACB ESH-5BL H06

93-SHSR-10604 EDG B-D TIE ACB ESH-5Bf! H96
93-EDGA EDG A CURRENT PROTECT 10tf ESH-8HA EDGA
93-EDGB EDG B CURREtiT PROTECTION ESH-8HB EDGB

' 93-EDGC EDG C CURRENT PROTECTION ESH-8HC EDGC
93-EDGO EDG D CURREf4T PROTECT 10H ESH-8HD EDGD
93-EDG EDG A/B/C EXCITATION COtiTROL ESH-8HE EDGA/8/C
93-EDG EDG A/B/C GOVENOR CarliROL ESH-8HF EDGA/B/C
93-EDGA EDG A C0t4 TROL ESH-11BA 71-Pit-DC-A4
93-EDGA EDG A COH190L ESH-11BB 71-Pit-DC-A4
93-EDGA EDG A CONTROL ESH-11BC 71-Ptt-DC-A4
93-EDGA EDG A C0t4 TROL ESH-11BD 71-PIL-DC- A4
93-Pit-FPAC EDG A/C CONTROL FORCE PARALLEL ESH-11BE 71-Pit-DC-A4 -

93-EDGC EDG C CottiROL ESH-11BF 71-Pit-DC-A4
93-EDGC EDG C COttTROL ESH-11BG 71-PtL-DC-A4
93-EDGC EDG C C0t4 TROL ESH-11BH 71-PIL-DC- A4

! 93-EDGC EDG C CONTROL ESH-11BJ 71-Pit-DC-A4
i 93-EDGD EDG B C0t4 TROL ESH-11BH 71-Pit-DC-84
' 93-EDGB EDG B CottTROL ESH-11BL 71-Pit-DC-B9

93-EDGB EDG B CuttiROL ESH-11 Bit 71-Pit-DC-84
93-EDGB EDG B C0tiTROL ESH-11BH 71-Pit-DC-84
93-EDGD EDG B/D CONTROL ESH-11BP 11-Pit-DC-B4
93-BDGO EDG D CONTROL ESH-11BQ 71-PtL-DC-B4
93-BDGD EDG D C0t41ROL ESH-liBR 71-Pit-DC-64
93-DDGD EDG D C0tiTROL ESH-11BS 11-Pit-DC-84

I 93-BDGD EDG D CortiROL ESH-11BT 71-Pit-DC-B4
i 93-P002A EDG LUB OIL PP ESH-6VB 71-HCC-C254
I 93 P0028 EDG LUB OIL PP ESH-6VB 11-IICC-C264

93-P002C EDG LUB OIL PP ESH-6VB 71-l!CC-C254
93-P002D EDG LUB OIL PP ESH-6VB 71-ItCC-C264
93-Pit-FPBD EDGB/D CortiROL FORCE PARALLEL ESH-11BP 71-Pit-DC-B4
93-CH EttER BS 10500 UV PROT ESH-5BS

i 93-CHT EttER BS 10600 UV PROT ESH-5BT

4

4160VAC BUS

71-CHT 4160 SYt4CH CHT ESH-8GA
71-CHT 4160 SYHCH CHT ESH-8GC
71-CHT 4160 SYNCH CNT ESH-8GB
71-CHT STA SERV BUS itET/ RELAY 10500 ESH-8J 71-10502/512/514
71-CHT S u SERV BUS ItET/ RELAY 10600 ESH-8J 71-10602/612/614
71-CHT STA S~RV BUS ltET/ RELAY 10300 ESH-8H 71-10302/312/314,

' 71-CHT STA SERV BUS ltET/ RELAY 10400 ESH-8H 71-10402/412/404
71-CHT t40RtlAL SERV T4 ilET/ RELAY ESH-8C 71-SHGR-10001

_ 71-CHT ltAlti TRAt4S TIA/B HET/ RELAY ESH-8B 71-SHGR-10001
71-CHT RESER TRAttS T2 ftET/ RELAY ESH-80 115 HV SHYD
71-CHT ltAtte GEH llET/ RELAY ESH-8A 71-SHGR-10003/005

| 71-CHT RESER TRAf4S T3 ItET/ RELAY ESH-8E 15 HV SHYD
I 71-Sl4GR-10402 ff0RttAL SUPPLY ACB ESH-5AJ H04
! 71-SilGR-10412 RESERVE SUPPLY ACB ESH-5AH H04

71-CHT FAST TRANSF ACB 10412 ESH-5J 71-DC-A5
71-SilGR-10302 f40RilAL SUPPLY ACB ESH-5AA H03
71-SHGR-10312 RESERVE SUPPLY ACB ESH-5AB H03
71 -Sl4GR -10 3 04 600V FEEDER ACB ESH-5Alf H03 TABLE 1.071-SliGR-10440 600V FEEDER ACB ESH-5AR H04
71 Sl1GR-10304 BUS 10300/10500 TIE ESH-5AX H03 EQUIPMENT LIST
71-SHGR-10404 BUS 10400/10600 TIE ESH-5AY H04 PAGE 10 OF 14 r,

; Appendix G

e
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t 71-SHGR-10514 BUS 105:0/10300 f.i ESH-5BA N05
1 71-SIER-10560 600V EftER SIER TO T13/T15 ESH-5BE H05

71-SleGR-10614 BUS 10600/10400 TIE ESH-5BJ H06
71-SIER-10660 600V EllERG SHGR TO T14/716 ESH-5BN Hoe -

71-560R-11402 600V SUPPLY AC8 ESH-6A 71-SHGR-10440
71-SIER-11302 600V SUPPLY ACB ESH-64 71-SHGR-10340
71-StiGR-128502 400V SUPPLY AC8 ESH-6B 71-SIM-10440
71-SHGR-12302 400V SUPPLY ACB ESF-6B 71-SHGR-10340

! 71-581GR-13302 600V SUPPLY ACB ESH-6C 71-SHGR-10340
71-SHGR-13402 600V SUPPLY ACB ESH-6C 71-SIG -10440

t

71-SHGR-14402 600V SUPPLY ACB ESH-60 71-SHGR-1044? !

; 71-SilGR-14302 600V SUPPLY ACB ESH-6D 71-SHGR-10340
71-56G-11304 600V SUPPLY AC8 ESH-6E 71-SHGR-103860'

71-SHGR-11502 600V SUPPLY ACB ESH-4G 71-SHGR-10560
71-Sl4GR-12502 600V SUPPLY ACB ESH-6G 71-SHGR-10560
71-SleGR-11602 600V SUPPLY ACB ESH-6H 71-SHGR-10660
71-SHGR-12602 600V SUPPLY AC8 ESH-6H 71-SHGR-11502

|

400 VAC BUS
|

,

d
!

71-llCC-C153 HAINT FD A LPCI Il0VS HCCC155 ESH-6J 71-SHGR-11502
71-ItCC-C16 3 f tAttiT FD 8 LPCI It0VS HCCC165 ESH-6J 71-SHGR-11502

i 71-114 TRAf4SFORHER TO SHGR 10660 FE-18-5 71-SHGR-10660
: 71-SH-11661 DISC SHITCH FE-18-5 71-SHGR-10660
! 71-Y16 TRAt4SFORIIER TO SHGR 10640 FE-18-5 71-SHGR-10640 "

, 71-SH-1 461 DISC SHITCH FE-18-5 71-SHGR-10640
4 71-V06 TRAt4SFORHER TO SHGR 10440 FE-18-5 71-SHGR-10440
' # 71-!44-11441 DISC SHITCH FE-15-5 71 SHGR-10440 *

1 71 -l>CC-C152 AC INPUT TO LPSI Il0V IND PHS A ESH-4H 71-SHGR-11602
'

71-NCC-C162 AC IllPUT TO LPSI It0V IND PHS 8 ESH-6H 71-SIER-11602
71-T05 TRAt4SFORitER TO SHGR L13 FE-18-5 71-SHGR-10340

1 71-5H-11341 DISC SHITCH TO SHGR L13 FE-18-5 71-SHGR-10340
71-M8 TRAt4SFORifER TO SHGR L24 FE-18-5 71-SHGR-10340 ,

71-5 & l2441 DISC SHITCH TO SIER L24 FE-18-5 71-SHGR-10340 I

71-T07 TRAf4SFORilER TO SHGR L23 FE-18-5 71-SHGR-10340 '

! 71-5H-12341 DISC SillTCH TO SHGR L23 FE-18-5 71-SHGR-10340 h
71 *'10 TRAftSFORilER TO SHGR L34 FE-1B-5 71 584GR-10340 |
71-SH-13441 DISC SillTCH TO SHGR L34 FE-18-5 71-SHGR-10340 I
71 109 TRAttSFORIIER TO SIER L33 FE-1B-5 71-540R-103860
71-SH-13341 DISC SHITCH TO SHGR L33 FE-1B-5 71-SilGR-10340
71 T12 TRAftSFORitER TO SHGR L864 FE-18-5 71-SHGR-10340

' 71-PH-14441 DISC SHITCH TO SilGR L44 FE-18-5 71-SHGR-10340
I 71-i11 TRAtlSFORitER TO SIER L43 FE-18-5 71-SilGR-10340

71-SH-14341 DISC SHITCH TO SHGR L43 FE-18-5 71-SHGR-10340
| 71-T15 TRAftSFORIIER TO SHGR L25 FE-18-5 71-564GR-10540

_ 71-SH-12561 DISC 5841TCH TO SHGR L25 FE-18-5 71-SHGR-10560
71-T13 TRAHSFORtlER TO SHGR L15 FE-1B-5 71-SHGR-10560
71-584-11561 DISC SillTCH TO SHCR L15 FE-1B-5 71-SHGR-10560
71-ilCC-C261 600V BUS 126100 ELECT BAY FE-lH 71-SHGR-12644
71-11CC-C263 600V BUS 1:4300 A0f t1H BLDG FE-1Z 71-SHGR-12606
71-IICC-C262 600V BUS 126:00 ELECT BAY FE-IR 71-SHGR-12608
71-41CC-C264 600V BUS 106440 DIESEL GEN RH FE-12 71-SHGR-12408
71-IICC-C250 600V BUS 125000 ELECT BAY FE-1R 71-SHGR-12504
71-flCC-C254 600V GUS 1 5400 DIESEL GEN Rif FE-1Z 71-SHGR-12504~

71-ilCC-C 51 600V BUS 1 5100 ELECT BAY FE-1H 71-SHGR-12500 TABLE 1.071 -tiCC-C253 400V BUS 1:5300 ADH1H BLOG FE-1Z 71-SHGR-12508
71-TBIS-01 llAtt THRVR SH C251 TO C261 FE-1H 71-S44GR-12502 EQUIPMENT LIST
71-RHIS-01 AUTO TI:RVR SH C253 TO C254 FE-1Z 71-SIER-12502 PAGE 11 OP 14
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O O O
f 71-PT-71ACA2 TRAffS EffER CONT / INST PfL71ACA2 FE-1Z 71-HCC-C253 ;

i 71-RRTS-01 HAN THRVR SH C243 TO C253 FE-12 71-SHGR-12502
'

i 71-PT-71ACB4 TRAteS EHER CONT / INST PfL71ACA4 FE-1Z 71-lCC C244
i 71-PT-71ACA4 TRAtt$ EllER C0 tit / INST PFL71ACA4 FE-1Z 71-lCC-C254 I

i 71-PT-ACB2 TRAllS EftER CONT / INST PFL71ACS2 FE-1Z 71-HCC-C243
i 71 -P F-05-04A TRAf45 RPS FE-1R 71-ItCC-C252
! 71-PT-71ACUPS TRAHS UNIHTR BUS TRAtiS SH ttG FE-IR 71-ItCC-C252

71-PT-71 ESSA 1 TRAf4S SAFEGUARD INST BUS A FE-1R 71-ItCC-C252.

i 71-Pit-UPP UNIHTR BUS t1G FE-1R 71-ItCC-C242
! 71-IICC-C143 400V BUS 114300 RB FE-1L-8 71-SHGR-11410 ,

' 71-flCC-C141 400V BUS 114100 RB FE-15-8 71-SHGR-11444 i

l 71-ItCC-C142 400V BUS 114200 RB FE-1S-8 71-SHGR-11408 .

l71-It tV-0 38 C142 AC IN LPSI 110V Its Ph5 8 FE-15-8 71-SHGR-11408
1 71-RBTS-01 ItA1H THRVR SH C142/C152 FE-15-8 71-SHGR-11400 ['

71-11CC-C144 400V BUS RB FE-1AA-4 71-SHGR-13408 '

71-IICC-C153 400V BUS 115300 RB F E-IL-8 71-SHGR-11508
71-11CC-C152 400V BUS 115200 RB FE-15-8 71-SHGR-11504

'
71-PIL-ACA3 EltER CONT /1HS DIST PNL FE-15-8 71-SHGR-11504
71-Pit-ACAS EltER CONT /1HS DIST Ptt FE-15-8 71-SHGR-11504
71 PT-71ACA5 TRAtis CONT /IHS Pit 71ACA3 FE-15-8 71-SHGR-11504

! 71-IICC-C141 400V BUS 114100 RB FE-1R-9 71-SHGR-11402
| 71-Pit-RB-AC-7 REACT BLOG OIST PfL FE-1R-9 71-SHGR-11408

T1-IICC-C142 400V BUS 11'4200 RB FE-1H-9 71-SHGR-11408 ;l

1 71-Pit-PDACDS RB OIST Pit FE-1H-9 71-SHGR-11408 !
1

; 71-Pit-RRACBS B DIST PFL FE-1H-9 71-SHGR-11408
| 71-PT-RDAC05 TRANS FOR PNL RSACD5 FE 1H-2 71-SHGR-11408
' 71-ItCC-C132 400V BUS 113200 RB FE-1H-9 71-SHGR-11304
j ll-PlL-RBACES RB OIST PfL FE-1H-9 71-SHGR-11304

71-PT-RBACES TRAtl$ FOR Pit RBACE5 FE-1H-9 71-SHGR-11304i

j 71-Pit-RBACAS RB DIST PFL FE-1H-9 71-SHGR-11304
1 71-PG-RBACAS TRAllS FOR RBACAS FE-1H-9 71-SHGR-11304 ;

71-ItCC-C131 400V BUS 113100 RB FE-1R-9 71-SHGR-11310
*

71-1HV-3A C152 AC IN LPSI HOV IND PHS A FE-1H-1 71-SHGR-11504 4

71-IICC-C151 400V BUS 115100 RB FE-15-8 71-SHGR-11510 {
71-PT-71 Atle tSA TRAfts FOR PHL 71ACt8tS-4 RB FE-1S-8 71-SHGR-11510 L

71-Pit- ACle tS- A PtL 71ACretS-A RB FE-15-8 71-SHGR-11404 !
, '
i 71-PT-71ACB3 1RAllS FOR PfL 71ACB3 RB FE-15-8 71-SHGR-11404

71-PT-71ACD5 TRANS FOR PHL 71ACBS RB FE-15-8 71-SHGR-13408
71-Pit-ACB5 - RB DIST Pit FE-15-8 71-SHGR-11400 i'

'

11-IICC-C155 400V BUS 115500 HAINT F0 C153 FE-1Y-4 71-SHGR-11508 !

!i 71 -IICC-C145 400V BUS 114500 IIAINT FO C143 FE-1Y-4 71-SHGR-11410
'

71 -P T-C'5-4B TRAlls FOR 120V-2H-5/H RPS FE-IR-9 71-SHGR-12408
71-P T-71E SSB1 TRAf4S FOR SG INST BUS B FE-IR-9 71-SHGR-12408 .

I|71-HCC-C342 ADil1H BLOG BUS 134200 FE-1Y 71-SHGR-13400
71-PT AC9 TRAltS FOR PFL 71ACT FE-1Y y

, 71-SH-TS-5 AUTO THROHOVER SHITCH 332/342 FE-1Y
! 71-PT-RRACA8 I40RitAL INST BUS A Ptt RRACAS FE-1Y
#

71-PT-AC10 TRAllS FOR PHL 71AC10 FE-1Y ,

71-SH-TS-4 AUTO THR0tiOVER SHITCH 342/332 FE-1Y r

'

71-PT-RRACBS HORtlAL ItiST BUS B Pit RRACBS FE-1Y
71-PT-ADAC1 TRANS FOR RB PfL ACBA1 FE-1Y
11-IICC-C332 ADtt1H BLDG BUS 133200 FE-1Y 71-SHGR-13300:

1

! SHGR INTERLOCHS/ TRIPS s
TABLE 1.0'

;

EQUIPMENT LIST
'

71-CHT 4HV BUS 10300/10400 VOLT /SYHH ESH-5H 71-DC-83 PAGE 12 OF 14 >

!1 71-CHT EXCITOR PROTECT CHT ESH-0DD 71-DC-B1
! 71-CHT tt0Ril ST SERV TRANS T4 GNO OC ESH-8CG 71-DC-A3 Appendix G j
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O O O
71-CI.T GEH&TRAftS PRIll RELAY PCOT ESH-8CC 71-DC-31
71-CHT Ut41T/tORil STA TRAtlS BU PROT ESH 8CA 71-DC-Al
71-CHT SYS BACH-UP PROT ESH-8CD 71-DC-81
71-CH T RES STA SERV TRAttS T-2 PROT TSH-8CE 71-DC-Al
71-CHT RES STA SERV TRAttS T-3 PROT ESH-BCF 71-DC-Al
71-CHT 115 HV BUS DIF/BHR BACHUP PROT ESH-8Fil 71-DC-B1
71-CHT 115 HV BUS DIF/BHR BACHUP PROT ESH-6Fil 71-DC-B1
71-CHT 115 HV BUS DIF/BHR BACHUP PROT ESH-8Fil 71-DC-B1
71-CHT Ur4IT/140Rtl STA TRANS BU PROT ESH-8CB 71-0C-Al

120 VAC DISTRIBUTION

71-PtL-ESSA 1 RLY Rtl 120V SG C0 tit / INT BUS Al FE-1AC-7 71-IICC-C252
71-Pit-ESSB1 RLY Ril 120V SG CONT /Itif BUS B1 FE-1AC-7 71-ItCC-C262
71-PHL-ACUPS-1 RLY Rtl 120V LA41TER BUS FE 1AC-7 71-ItCC-C252
71-Pill- AC A3 RB 120V EllER/1HST BUS A3 FE-1AD-5 71-IICC-C152
71-PIL- AC B3 RB 120V EltER/ INST BUS B3 FE-1AD-5 71-ItCC-C162
71-PtL-ACA4 EDG Ril 120V EllER COH/IH BUS A4 FE-1AD-5 71-ItCC-C254
71-PIL- ACB4 EDG Rtl 120V EttER C0ti/1H BUS B4 FE-1AD-5 71-ItCC-C264
71-PtL-RDACAS RB 120V NORil/ INST BUS AS FE-1AE-5 71-IICC-C132
71-Pit-RBACBS RB 120V t40Ril/ INST BUS B5 FE-1AE-S 71-flCC-C142
71-Pill-TDAC A6 TB 120V NORit/ INST BUS A6 FE-1AE-5 71-llCC C434
71-PflL-RRACA8 RLY Ril 120V Hopil/1HST BUS A8 FE-1AF-4 71-ItCC-C332
71-Pit-AC9 RLY Ril 120V Collit CONT / INST 9 FE-1AG-6 71-IICC-C332/342
71-PIL-ACUPS RLY Ril 120V FE-1AB-3 71-11CC-C262
71-Pit-05-6A RLY Rtl 120V RPS A FE-1AB-3 71-IICC-C251/252
71-PtL-05-6B RLY Ril 120V RPS B FE-1AB-3 71-ItCC-C261/242
71-PIL ACAZ RLY Ril 120V EllER CONT /IFIST A2 FE-1AS 71-llCC-C253
71-Pf1L- ACD2 RLY Rtl 1",0V EttER CottT/ INST B2 FE-1AS 11-IICC-C263
71-PflL-AC10 RLY Ril 120V C0till CONT / INST 10 FE-1AT-4 71-itCC-C332/342
71-PHL-SHACC7 SCH BLDG HORilAL SUPPLY C7 120V FE-1AV-3 71-itCC-C333
71-Pit-ACA5 RB 120V EttER CONT / INS A5 FE-1AH-4 71-ItCC-C152
71-PriL-ACBS RB 120V EllER CONT /IttS A5 FE-1AH-4 71-IICC-C152
71-IttV 3 A LPCI ItOV INDEP PHS A FE-1AH-4 71-PIL- ACA-5
71-INV-38 LPCI It0V INDEP PHS B FE-1AH-4 71-Pit-ACA-5
71-BAT-3A LPCI lt0V INDEP PHS A FE-1AH-4 71-PtL-ACA-5
71 BAT-3B LPCI It0V INDEP PHS B FE-1AH-4 71-PtL-ACA-5
71-PriL-HV-3H TAYLOR IttSTRUt1ENT LOOP FE-1AQ-3 11-Pit-RBACE-5
71-PNL-HV-3A TAYLOR litSTRUltENT LOOP FE-1AO 3 71-Pit-RBACE-5
71-PliL-HV-3B TAYLOR INSTRUllENT LOOP FE 1AQ-3 71-Pit-RBACD-5
71-PtiL-HV-5A TAYLOR IllSTRUllENT LOOP FE-1AF-4 71-PIL-RRACA-6
71 PtiL-HV-5B TAYLOR INSTRuttENT LOOP FE-1AR-4 71-PIL-RRACB-8
71-PflL-HV-7A TAYLOR INSTRUllEHT LOOP FE-1AF-4 71-Pit-RRACA-8

125 VDC DIST BRD_

.

71-DC-1A BT// CHARGER 1A FE-1AH-5 71-IICC-C252
71-BCB-2A BTY Rtl 125VDC CONT BRD 2A FE-1AH-5 71-BA-A/BC-1A
71-BA-A BATTERY A 125VDC FE-1AH-5 11-BCB-2A
71-DC-A4 EDG 125VDC DIST CAB A4 FE-1AH-5 71-BCB-2A
71-ECPC EDGC 125VDC Ptt FE-1AH-5 71-BCB-2A
71-EPCA EDGA 125 VDC Pit FE-1AH-5 71-BCB-2A TABLE 1.0~

.7J-PitL-UPP RLY Ril 125VDC UNINTER FE-1AB-3 71-RCB-2A EQUIPMENT LIST71-DC-1B BTY CHARGER IB FE-1AH-5 71-IICC-C262
71-DCB-28 BTY Ril 125VDC COHT BRD 2B FE-1AH-5 71-BA-B/BC-1B PAGE 13 OF 14
71-BA-B DATTERY B 125VDC FE-1AH-5 71-BCB-28 Appendix G
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71-DC-54 EDC 125VDC DIST CAB C4 FE-1AH-5 71-BCS-1B
71-ECPD EDGD 125VDC Pit FE-1AH-5 11-BCB-28
71-ECPB EDGB 125VDC Pit FE-1AH-5 71-BCB-28
93-FPAC PARALL C0t4 TROL EDG A/C FE-1AH-5 71-DC-A4
93-FPBD PARALL CONTROL EDG B/D FE-1AH-5 71-DC-84
71-BitCC-1 125VDC RB BUS FE-1AJ 71-BCB-2A
71-BitCC-3 125VDC RB BUS FE-1AJ 71-BC6-2A
71-BitCC-2 125VDC RB BUS FE-1AJ 71-BCB-28
71-BftCC-4 125VDC RB BUS FE-1AJ 71-BCB-28
71-BitCC-4 125VDC RB BUS FE-1AJ 71-BCB-28
71-DC-Al 125VDC RLY Ril DIST CAB FE-1AH 71-BCB-CA
71-DC-B1 125vDC RLY Rtt DIST CAB FE-1AH 71-BCB-28
71-DC-D2 125VDC RLY Rtt DIST CAB FE-1AL 71-BCB-2A
71-DC-A2 125VDC RLY pil DIST CA8 FE-1AL 71-BCB-2A
71-DC-A3 125VDC RLY RH FE-1AH 71-BCB-28
71-DC-B3 125VDC RLY Rtl FE-1AN 71-8C8-28
71-DC-85 125VDC RLY Ret FE-1AX 71-BCB-28
71-DC-A5 125VDC RLY Rtt FE-1AX 71-BCB-28

.

LOGIC CIRCUITS (125VDC) ,

CHT RCIC RELAY LOGIC 791E464 71-Pit-DC-A2
*CHT RCIC RELAY LOCIC 79E464 71-Pit-DC-8

CHT RHR CH LOGIC 791E461 71-Pit-DC A2
CHT CORE SPRAY CH LOGIC A 791E465 71-Pit-DC-A2
CHT CORE SPRAY CH LOGIC B 791E465 71-Pit-DC-82
CHT STEAH LEAH DET LOGIC 791E472 71-Pit-DC-A2
CHT STE All LEAN.DET LOGIC 791E472 71-Pit-DC-B2
CHT HPCI CONTROL SYSTEH LOCIC 791E464 71-Ptt-DC-82

?

_

7: TABLE 1.0
EQUIPMENT LIST
PAGE 14 OF 14
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TABLE 2.0 1.11,

FIRE HAZARDS SilU1DOWN ANALYSIS SUMMARY SilELT 1.13
JAM [S_A Fli/ PATRICK NUCLEAR POWER PLANT 1.141

POWER AUllt0RiiY OF THE STATE OF NEW YORK 1.15

Area or 1.19-
Fig. Zone Plant Area Type of Fi re Suppression __ 1.20

i No, Code [I, Identification Pri ma ry Actuatior. Backup Detection Notes * 1.21

l 4.1 RB-1E 227 Crescent Area - East Water spray ID/ Manual Water Hose Local Elec. IIAD, 2 1.24
& Foam station Area lonization 1.25

,

) 4.1 RB-1W 227 Crescent Area - West Water spray Automatic / Water Hose Local Elec. HAD, 2 1.27
| & foam Manual station Area lonization 1.28

4.2 RB-13** 272 Reactor Building Water Hose Manual Portable A rea lonization 3 1.30

! 4.3 RB-14** 300 Reactor Building Water spray Manual Portable Area 1.32
& water cog tonization 1.33'

hose 1.34
station 1.35

e

4.4 RB-15 326 Reactor Building Water hose Manual Portable Area Ionization 1.37
station CO 2 1.38

'

4.4 RB-16 344 Reactor Building Water hose Manual Portable A rea lonization 1.40
sta tion CO2 1 41

4.4 RB-17 369 Reactor Building Water hose Manual Po rta ble Area lonization 1.43
station CO 1.44

1 4.3 MG-1 300 Motor Gen. Room Preact. Elec.HAD/ Water hose Sprinkler 1.46
sp ri .ik l e r fusible station a la rm 1.47

) link 1.48

None 1.504.2 AD-1 272 Admin. Bldg. Portable --- ---

Telephone Gea r CO 1.51

4.1 AD-2 272 Shop Stores Wet Pipe Fusible Water hose Sp rink l e r 1.53
Sprinkler link station a la rm 1,54

4.2 AD-3 272 Mach. Shop. Locker Wet pipe Fusible Water hose Sprinkler 1.56~
sprinkler link station a la rm 1.57

4.2 AD-4 286 Offices, records etc. Wet pipe Fusible Water hose Sprinkler 2.17
i

{
sprinkler link station alare 2.18.

,

j 4.2 AD-5 286 Print room Wet pipe Fusible Water hose Sprinkler 2.20 t

I sprinkler link station alain 2.21

*See Notes on Sepa ra te Sheet.
** Indicates fire area or zone was further divided for analysis.

, ny-1296631-17 07/10/82 132dnc
1
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FIRE HAZARDS SHUTCOWN ANALYSIS SUMMARY SHEET (CONT'D)

Area or
: Fig. Zone Plant Area Tspe of Fire Suppression
i h Code & Identification P r i ma ry Actuation Backup Detection Notes *

4.3 AD-6 300 Orrices, Equip. Wet pipe fusible Wa te r hose Sprinkler 2.23
sprinkler link station a la rm 2.24

1.3 CR-1 300 Main Control Room Water hose Manual 00 cart None 2.264 9
station 2.2T

'

14 . 4 CR-2 284 Radwaste Control Room Wa te r ho se Manual Po rta b le None 6 2.29,

; station CO2 2.30

14 . 1 CT-1 260 Cable Tunnel West Water spray Elec.HAD/ Portable Area 2.32
Hanual CO2 lonization 2.33

1.1 CT-2 260 Cable Tunnel East Water spray Elec.itAD/ Portable Area 2.35; 4

Hanual CO2 lonization 2.36

4.4 CT-3 286 Cable Tunnel South Total flood Elec.HAD/ Portable A rea 2.38
C0 Manuai CO2 Ionization 2.397

4.f4 CT-f4 286 Cable Tunnel North Total flood Elec.HAD/ Portable Area 2.814
Hanual CO2 Ionization 2 . 14 2i CO2

1. f4 RR-1 286 Relay Room Total flood Manual Po rta b le Area lonization 2. 8 i44 4

CO2 CO ae HAD 2.45.
2

4.2 CS-1 272 Cable Spreading Room Total flood Elec.HAD/ Water hose Area 2.t 74
j CO2 Manual station ionization 2.48

8.1 TB-11 252 Turbine Building Wet pipe Fusible Water hose Sp ri nk l e r 2.504

Basement sprinkler link station a la rm 2.51

4.2 TB-12 272 Turbine Building Wet pipe Fusible Water hose Sprinkler 2.53
Mezzanine sprinkler link station alarm 2. $f4,

8.3 T0-13 300 Turbine Building Wa te r sp ray Manual Water hose Elec.llAD 2.564.

Op. Floor station 2.57

! 4.2 Radwaste Building Water hose Manual Portabte None 2.59
4.3 RW-1 (Ba ter Room) station CO2 31

1 .1 SH-13 255 Sc reenwe l l House Water hose Manual Por able None 3.34

station CO2 34

4.2 SW-1 272 Main Switchgea r Rm Total flood Elec.HAD/ Water hose A rea 3.6
West cog . Manual station lonizatic1 3.7

i f4. 2 SW-2 272 Main Switchgea r Rm Total flood Elec.HAD/ Water hose Area 3.9
! East CO Manual station ionization 3.102

i
i ny-1296631-17 07/07/82 - 191dnc
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Fl_RE HAZARDS SHUIDOWN ANALYSIS SUMMARY SHEET (CONT'D)

Area or
Fig. Zone Plant Area - Type of F i re Suppress ion
No Code EL I de_n3 i r i ca tdon P ri ma ry Ac_guation Backup Delection MOE s*2

FP-1 255 Diesel Fire Pump Wet pipe Fusible Wa ter hose Sprinkler 3.13
Room sprinkler link station alarm 3.14

4.2 FP-2 212 Foam Room Wa ter hose Manual Portable None 3.11
s ta t i on CO2 3.18

4.2 SG-1 272 Standt:y Gas Water Spray Manual Water hose Elec.HAD 5 3.20
F i l te r Room station 3.21

I.2 AS-1 272 Auxi l ia ry Bo i le r Wet Pipe Fusible Water hose Sprinkler 3.234

Room sprinkler link strtion a l a rm 3.24

4.2 BR-1 272 Battery Room Water hose Manual Portable Area 3.26
station CO2 lonization 3.21

4.2 fir-2 272 Ba ttery Room Water hose Manual Portable Area 3.29
station CO ' "IZ8'I " 3 30

2

4.2 BR-3 272 Battery Rnom Water hose Manual Po rtab l e A rea 3.32
station C0 lonization 3.33

7

1.2 BR-4 272 Battery Room Wa te r hose Manual Portable Area 3.354

s ta t i on CO2 lonization 3.36

4.2 BR-5 272 Battery Room Corridor Wa te r ho se Manual Portable Area 3.38
station CO2 fonization 3.39

i
4.84 BR-6 314 4 Ba t te ry Room Wa te r hose Manual Po r ta b l e Area 3.118

1 nization 3.12station CO2 4

is . 4 BR-7 31 844 inverter Room Water hose Manual Portable Area 3.144
station CO2 lonization 3.45

1 . 84 BR-8 2 84 l4 inverter Room Water hose Manual Po rta b l e A rea 3.118 4

station C0 I nizati n 3.184
2

4 . 14 BR-9 31 844 Battery Room Wa ter hose Manual Portable Area 3.50
station CO I "i#"tiU" 3*bI2

1.2 EG-1 272 Emerg. Diesel Gen. Room Preact. Elec.tIAD/ Portable Sprinkler 3.534

sprinkler fus, link C0 a la rm 3 . 5 14
7

4.2 EG-2 272 Eme rg . Diesel Gen. Room Preact. Elec.HAD/ Po rta b l e Sprinkler 3.56
sprinkler fus. link CO a l a rm 3.572

1.2 EC-3 272 Emer. Diesel Gen. Room Preact. Elec.HAD/ Portable Sprinkler 3.594

sprinkler fus. link C0 alarm 4.1
7

4.2 EC-4 272 Emer. Diesel Cen. Room Preact. Elec.HAD/ Portable Sprinkler 4.3

ny-1296631-17 07/07/82 191dne
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\TABLE 2.0 (CONT.) 1.10
m

( ) NOTES 1.12

GENERAL 1.15

A. All automatic water suppression systems annunciate locally and in the main 1.19
control room when activated.

B. Use of any water hose station will start main fire pump which'is 1.20
annunciated in control room. 1.21

C. CO can be released locally outside protected area, at control valve or 1.232
from control room. Any release is annunciated in coltrom room. Evacuation 1.25
warning alarm in protected area precedes release.

NOTES: 1.27

1. Primary containment is inerted with nitrogen to less than 4 percent oxygen 1.31
during operation.

2. The RCIC equipment is enclosed by a three (3) hour fire rated enclosure 1.33
with an automatic suppression system to prevent the spread of fire. 1.34

The HPCI equipment is enclosed by a fire barrier with an automatic 1.36
suppression system and a backup manual foam system. 1.37

() 3. A water suppression system is installed over the cable trays and MCC's 132, 1.40
142, 151, 161 located at the south end of the Reactor Building on elevation 1.41
272'-0".

4. Torus is inerted with nitrogen to less than 4 percent oxygen during 1.42
operation in the same manner as the drywell. 1.43

5. Water spray system is inside filter train having for suppression of 1.44
charcoal fire only. 1.45

6. Special window-type directional spray nozzles are located at each control 1.47
cable tray level (tier) and on 20-ft. centers along the cable trays with 1.48
spray direction along the longitudinal axis of the tray.
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ANALYTICAL METHODS IN
SUPPORT OF EXEMPTION REQUESTS

IN SECTION 2.7.2.3

3.1 Background

The James A. Fitz Pa trick NPP, an 821-MWe boiling water reactor

owned and operated by the Power Authority of the State of New York,
was licensed to operate in October, 1974 with fire protection features
designed in accordance with Commission requirements during that per-
iod. Since the fire at Browns Ferry, however, and following the pub-

lication of the NRC Special Task Force Report (NUREG-0050) in February,
19 76, James A. FitzPa trick has undergone a review and upgrade of its

fire protection program. This review was documented in a report sub-

mitted to the Nuclear Regulatory Commission on April 7, 1977. Since

that time the Commission promulgated 10CFR Part 48 and Appendix R to
10CFR Part 50 outlining the requirements necessary for fire protection

s of nuclear power plants and the process for an exemption on the basis'

of equivalent protection.

This section discusses the methodology utilized by the Power

Authority of the Stae of New York to demonstrate equivalent protec-
.

tion of the public health and sa f e ty for those areas identified in
Section 2.7.2.3 of this report which do comply with the requirements

*

of Section III.G.2 of 10CFR 50 Appendix R. *

|

|

3.2 Perspective'

Since the first fire at Browns Ferry in March, 1975, the nuclear
industry has undergone a major upg rade in its approach to fire pro-
tection. Most notable in effecting that upgrade was the publication

,

of the findings of the NRC's Special Review Group in " Recommendations
Related to Browns Ferry Fire" (NUREG-0050) in February, 1976. That

publication called for a comprehensive review and improvement in the
fire protection programs at ope ra ting nuclear power plants and most

O
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clearly articulated the need for a balanced approach in achieving
that upgrade to ensure the integrity of the plant's design basis.

The balanced approach relied upon multiple layers of active and pas-

sive protective measures such as detection, suppression, flame retard-
ant coatings, fire barriers and baffles. The implementation of these

modifications was defined as a result of plant-specific analysis per-

formed in accordance with Branch Technical Position 9.5-1 Appendix A.

The concept embodied in that document may be best described by the
following perspective.

" General Design Criteria for Nuclear Power Plants," to 10CFR Part
50, " Licensing of Production and Utilization Facilities," requires

that structures, systems, and components important to safety require-
ments, the probability and effect of fires and explosions. For new

plants, additional Nuclear Regulatory Commission guidelines concerning
the implementation of a comprehensive fire protection program is con-
tained in Regulatory Guide 1.120 (For Comment), Revision 1, " Fire

Protection Guidelines for Nuclear Power Plants," November, 1977, and

in Branch Technical Position ASB 9.5-1. Both of these documents

approach fire protection in nuclear power plants f rom the concept of
,

defense-in-depth aimed at achieving the proper balance in:

a) Preventing fires from starting

b) Detecting fires quickly, suppressing those fires that

occur, putting them out quickly, and limiting their

damage

c) De sign ing plant Gafety systems so that a fire that
starts in spite of the fire prevention program and

burns for a considerable time in spite of fire protec-

tion activities will not prevent essential plant safety

f unctions from being performed.

No one of these echelons can be perfect or complete by itself.

Strengthening any one can, however, compensate in some measure for
weaknesses, known or unknown, in the others.

APPENDIX H
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3.3 Appendix R and the Exemption Process

.

the modifications which were proposed as a resultIn most cases,

of plant-specific analyses submitted in 1977 were deemed acceptable
by the NRC Staff and documented in a safety evaluation report on each
docket. In some cases, technical disagreements between the licensees
and the Staff ensued. With the issuance of 10CFR Part 50.48 and
Appendix R in November,1980, the NRC attempted to resolve these disa-

- - greements through a rulemaking proceeding which codified the require-
ments for nuclear power plant fire protection. However, the Commis-

-

sions's view concerning the acceptability of alternative approaches
was also clearly presented. That guidance discussed in the suppl-

ementary inf ormation section was published in the Federal Register
e* p

as follows:

...the Commission believes that the licensees

O- should reexamine those previously approved config-x

-- urations of fire protection that do not meet the

requirements as specified in Section III.G to

Appendix R. Based on this reexamination the licen-
,

see must either meet the requirements of Section

III.G to Appendix R or apply for an exemption that
justifies alternatives by a fire hazard analysis.

|

This analysis is provided to justify alternatives based on a combina-
tion of quantitative analysis of the value of passive protection and
the experienced judgment of NRC Staf f reviewers as documented in the

,

. previously submitted fire hazards analysis.

3.4 Active and Passive Protection Measures

|
In reviewing the fire protection provided by the existing config-

uration at James A. FitzPatrick Nuclear Power Plant only passive pro-

tection was considered. The objective of this view was to demonstrate

APPENDIX H
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the value of inherent protection assuming the nonoperability of active

fire protection systems. Thus, neither - the actuation of automatic

fire detection and operator-initiated suppression nor prompt fire

brigade response was assumed in the analysis. In effect, this analy-
~

sis focused solely on the value of separation of combustible materials

frcxn the components of interest.

Separation of combustible material from important structures and
systems in nuclear power plants as well as between each other has'

typically involved the use of such measures as barriers, baffles,

coatings and actual physical distance in accordance with Commission

guidance and requirements (1, 2, 3, 4, 5). These passive measures

should be viewed as an element of fire protection and complementary

to such active measures as administrative controls, detection, and

suppression (automatic or manual), all of which are oriented towards
inhibiting the initiation of a fire and minimizing the effects once

it's started. Yet, in focusing on the value of such passive protec-

tion, one should not lose sight of the existence and benefits of the

. other layers of protection which make up the entire comprehensive

fire protection program at James A. FitzPatrick Nuclear Power Plant.

3.5 Passive Protection Analysis

As was previously stated, this analysis concentrates on evaluat-'

ing only the third aspect of the defense-in-depth approach to fire
protection. The goal of plant designs in this context is described-

in Regulatory Guide 1.120 Revision 1 (For Comment) as:

Designing plant safety systems so that a fire that

starts in spite of the fire protection programs and

burns for a considerable time in spite of fire pro-
'

tection activities will not prevent essential plant

safety functions from being performed.
.

O
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..

In order to demonstrate this protection, this analysis makes the
following assumption:

_

1) A breakdown of adminstrative controls in the uncon-
trolled introduction of hazardous material in unaccept-
able quantities

. 2) A breach of plant securi ty in the uncontrolled intro-

duction of substantial quantities of hazardous sub-
stances

! 3) No credit for health physics controls in inhibiting

access to safe shutdown areas and the introduction of
extraneous material

4) Spill occurs at the worst location in a fire zone and
-

assumes a geometry which abets the damage of essential

systems

5) Failure of detection systems to determine the presence

of the fire and to initiate suppression

6) Failure of operator-initiated suppression to properly
,

function

7) Failure of onsite fire brigade to intervene and sup-
~~

press the fire

j 8) Continued plant operation through the course of the

fire and reliance on the availability of safe shut-,

down equipment

9) Optimal ventilation to fuel the fire at the worst

stoichiometric fuel / air ratio combined with sufficient
ventilation to maintain the compartment smoke-free (for

'

optimized radiation) without mitigating the damaging
"

effects of the hot buoyant diffusion plume.

-

In modeling fires involving such assumptions as was done in this

analysis, one must essentially take an event whereby an infrecuent
.- slippage in administrative controls cascades through increasingly less

likely circumstances and scenarios to fire initiation and continuedt

O|

;
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DU
burning in the worst possible manner without interference. Moreover,

conflicting and even unrealistic requirements must be simultaneously

met so as to ensure that the most damaging effects are modeled through

optimum heat transfer from the fire to safe shutdown equipment.

The details of the modeling process will be discussed later in

the report as well as in the appendices. Nonetheless, it should be

emphasized that worst case combinations and values were utilized

wherever appropriate so as to' ensure that the calculated effects were

conservative in the licensing sense.

3.5.1 Heat Transfer

Impo rtant to the modeling of tne fire scenario is the simulation

of the associated heat transfer processes. These processes are affected

by room geometry, material properties, and the locations of interest

and reflect the temporal and spatial dependence of radiative, convec-

tive and conductive heat transfer. All of these processes lead tog
\~/ the accumulation of absorbed energy which may also be characterized

by a single value of temperature at the point of influence. The

absorbed energy, in turn, affects the cable's structural (physical)

properties and chemical constituency. Whether viewed in terms of

temperature or heat flux, the principal focus is on the availability

of the equipment to perform its safe shutdown function.
.

The cable damage process which results from the heat transfer
associated with a fire is related to the pyrolysis and subsequent

f ignition of the insulation. material and short circuiting of the

cond uc to r . This vaporization yields a net mass flux of combustible
,

gases and water vapor of some density above the material's surface.
If this vaporization or mass loss rate is sufficiently high near the

} material's surface to mrintain an air / fuel mixture of sufficient

density and energy to support combustion, then a fire would initiate.'

The critical values for the mass-loss rate and heat flux necessary
j

for ignition are dif ferent for each material but tend to be somewhat
similar for comparable organic materials. The ignition of a material

ba
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.

such as cable insulation can, therefore, be defined in terms of the

minimum incident heat flux and absorbed energy necessary to initiate
.

sufficient mass loss rate to support combustion.

'

3.5.2 Heat Flux

This analysis focuses on heat flux as a mechanism for modeling

the damage process. This approach reflects a developing trend in the

,

combustion literature (7-12), i.e., the use of fire models to conser-

vatively predict heat flux conditions as a result of a fire and the

relationship of that heat flux to a material's damage process. Re-

search funded by the Electric Power Research Institute at Factory

Mutual Research Corporation, for example, adopted this approach at*

' its inception in 1977 in the af termath of the Browns Ferry fire (13-

17). Similar work involving electric cable fires is currently in'

progress for the Department of Transportation and has been completed
for the Bureau of Mines. The products of these efforts lay the foun-

,

dation for a proceduralized evaluation of the effects of exposure

fires in power plants based upon rigorous analysis and a physically-
.

based cable damage criterion, an approach which has been developed

further in this analysis.

3.5.3 Fire Modeling *

The modeling of most physical processes, in general, is compli-

cated by the effects of multiple variables. This problem is not new

to the licensing process as evidenced in the analysis of design basis

accidents. Assumptions concerning such factors as system failures,

line break locations, the uncertain cause and flow of natural phenom-

enon, operator actions under stressful conditions, and the subtle

effects of the timing of the sequence of events may all contribute

to the perceived difficulty in adequately predicting the course of
- impo rtant plant parameters. Yet, this problem has been and is cur-

.p rently treated satisfactorily through the judicious and careful use

V.
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of worst case assumptions, the proper application of bounding calcula-
t io ns , a nd the appropriate selection of extreme values leading to
analyses which are conservative and limiting relative to "best' esti-
mate" scenarics. As a practical example in nuclear reactor licensing ,
one need only look to the classical worst case analysis of containment
paramete'rs through the course of a loss of coolant accident, a problem
at least as complex if r$ot more so than that' of modeling small tran-
sient combustible exposure fires. This practice involving bounding'

analysis is fundamental to all engineering / disciplines and reflects
'

'

the structured process associated with the scientifis method. Such

calculations also form the basis for the critical jokgment of experi-
enced analys'ts.

The methodology used in thi,s analysis of the effects of fire on
safe shutdown systems in nuclear power plants embraces the philosophy

iand discipline conmonly utilized in the licensing process. Wherever

appropriate, worst case assumptions were made in the course of analy-
sis to assure the co'ase rva tive nature of the results. But, unlike

| the fireloading method developed for the protection of high fuel den-|

sity residential and commercial structures with their unique problems
and concerns, the approach taken herein relies upon fundamental prin-
ciples and' relationships developed both . und'er \ controlled laboratory y

conditions and in the disciplines of the physical sciences. In
/

effect, the quantitative fire modeling approach taken in this analysisf

attempts to bring nuclear power plant fire modeling back in line with
j

j the high standards for rigor, conservatism, and respect for the sci ?n-
tific method employed in the licensing process. In the following

i
paragraphs, a general discussion will be presented for the treatment
of the postulated exposurg fire.

l

3.5.4 Radiation ,'
.

|

| i In modeling fires vithin a nuclear power plant, it should be*

l L noteb that several proce$ses muct be considered (Figure 3-1). The
I

first is the thermal radiation field associated with the band emission
-O-
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of a luminous flame. The dominant emitting species are water vapor,

carbon dioxide and soot particles (typically less than 0.1 microns
..

size) with most of the radiant energy being emitted at wavelengths

under 15 microns. Total emissivity is directly related to the radiant

gas temperature, the gas partial pressures, the soot volume-fraction
pa th length, a nd the radiant gas geometry. Radiant energy transfer

is governed by the Stefan-Boltzman relationship, the flame's emissi-
vity , the absorptivity of the material of interest, and the configura-
tion factor, i.e., the amount of the flame seen at any point. The

region of influence for radiation is generally in the immediate

vicinity of a fire and the extent of that influence is governed

principally by horizontal separation.

3.5.5. Turbulent Buoyant Plumes and the Horizontal Jet

Flame and buoyant plume impingement is predominantly a turbulent
.

convection problem whereby hot gases are driven vertically as a result
of density differences with ambient gases. As they rise, diffusion

occurs in the plane normal to the vertical momentum vector which, when
combined with some entrainment of cooler gases, results in a decline

in the energy of the gaseous plume at higher elevations. These ef fects
are also dependent on the fuel's heat of combustion and the convective
heat release rate ratio which itself may be af fected by the fire area,

time of measurement (transient or steady-state conditions), stoichio-

metric fuel-air ratio and fuel mass loss rate. The transfer of heat

from the plume to any object immersed in it will be affected by the

creation of flow stagnation points, the pres'ence of baffles and the

location of interest. These processes may be effectively modeled

based on experimentally derived correlations and the classical methods
of mathematical physics.

Finally with the impact of the buoyant plume on the ceiling of

f
an enclosure, the vertical momentum vector is converted into a hori-
zontal jet which leads to the development of a stratified layer of
hot gases extending outward in all directions unless otherwise

|
!

,
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deflected. The effects of ceiling stratification of the buoyant dif-

fusion plume tends to obscure the beneficial effects of horizontal

separation at higher elevations within an enclosure. The coupling of

the ceiling stratification phenomenon with the buoyant plume occurs

in the turning region where the classical Gaussian dif fusion assump-

tions are modified to ensure continuity of the boundary conditions.

Ceiling heat transfer effects are appropriately treated as required

by experimentally derived correlations.

3.5.6 The Combustion Process

Assumptions concerning the fire itself are equally important to

the heat transfer and damage processes. In order to reflect the

bounding nature of the analysis, it is important that conditions are

always assumed to be worst case wherever justification for a lesser

case cannot be adequately documented. Besides treating the fuel mass
pQ loss rate in such a conservative manner, it is also important to con-

_
sider the ef fects of ventilation relative to enclosure fires. Cla ss i-

cal analysis of building fires, especially those in residential and

of fice buildings, have attempted to realistically treat ventilation

and the ef fects of draf ts on fires. Our purposes are #4fferent. With

a fundamental objective of bounding the conditions resulting from a

fire, realistic or "best estimate" scenarios are of merely academic-

interest and tend to invi te criticisms concerning the nonreproduci-

bility of the problem. .Thus, questions of draft-limited fires are
,

generally ignored. Rather, a two-fold and perhaps even physically

contradictory assumption with regard to ventilation is generally

cons ide red .
.

1) Sufficent ventilation to support an optimum st.oichio-

metric fuel / air ratio is always assumed to be present

without regard to origin.,

A
v
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2) Sufficient ventilation to maintain the compartment

desmoked is always present to maximize radiation ef-
-

fects without affecting the stability of any ceiling

stratified layers of taking credit for any cooling

effects.

- In particular situations where wind effects on the flames themselves
result in flame distortions which need to be considered, specific.

. . analysis is provided. Thus, ventila tion is treated in a fashion

which, although not realistic, is extremely conservative and bounding

in severity of damage potential.

3.5.7 Damage Criteria

In addition to considering the temporal and spatial distribution

s of heat flux, it is essential that a damage criterion be established.

Ideally, such a criterion would be heat flux based. The advantage of.-

.
this approach is that short, hot fires may be related to long, cool

fires on similar terms, i.e. , the total energy absorbed by the mater-
.

ial of interest necessary for a failure process to occur. In so do-

ing , much of the uncertainty of ten discussed on the subject of cable
resistance to combustion may be reduced.

A damage criterion may also be based on temperature. The diffi-

|
- culty of such an approach, however, is that the association between

surf ace temperature and the damage process is indirect, resulting in
a range of temperatures over which failures may occur depending upon.

the duration of exposure. Such a criterion lacks precision and is,

,

hence, unsatisfactory.

The failure concept utilized in this analysis is based on work

; performed at Factory Mutual Research Corporation (FMRC) (10, 12, 13,
17, 18) and discussed in a report to the NRC Staff by Dr. John Boccio'~

of Brookhaven National Laboratory (19). This approach relates damage'

in terms of a material's flammability parameters and, in particular,"-

r~$ the following two parameters:

(._)-
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1) Critical Heat-Flux - the minimum heat flux below which

the damage process esser.tially will not occur.

2) Critical Energy - the energy required to effectively

initiate and complete the damage process.

Each material in its particular configuration, e.g. , electrical cables,

undergoes a series of fire stages when exposed to varying thermal

conditions. Those stages include the onset of jacket degradation

through offgassing, electrical failure, ignition, maximum burning,

and fire decay. The incident heat flux and energy necessary for a

cable to achieve each stage may be determined under controlled labora-

tory conditions. One such method involves the use of the Factory

Mutual Research Corporation combustibility apparatus which since

1976 has been utilized in the study of material flammability proper-

ties for the National Bureau of Standards, the Bureau of Mines and

the Department of Transportation.
r\
'V The FMRC combustibility apparatus allows for the precise measure-

ment of a material's flammability properties when exposed to an inci-

dent heat flux of 0-70 kW/m2 Measured properties under a given heat

flux include: 1) time to failure, 2) mass loss rate, 3) heat release

rate, 4) generation rates for gaseous combustion products and 5) opti-

cal transmission. With this data, it is possible to describe a

waterial's fire hazard independent of configuration or the nature of

the source of the incident hest flux (Figures 3-2, 3-3, and 3-4).

1
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O
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3.6 Summary of the Fire Modeling-Process

The general approach taken in this analysis w'as to identify the
minimum quantity and geometry of liquid hydrocarbon spill which would
exceed the damage criteria for electrical cable of interest. This

was accomplished in the following manner:

1) Identify the electrical cables of interest, their spe-
cifications, geometry, and the dimensions of the plant
area.

2) Identify the fixed and transient liquid hydrocarbon

material of concern.

3) Calculate the minimum quantity of the fuels of interest

and the associated ~ fire geometry (location, area, and
depth) necessary to exceed the damageability criteria

-
for the identified electrical cable through the follow-

(, ing mechanisms:

a) Stratification

b) Radiation alone

c) Buoyant dif f usion plume impingement
:

For the purposes of analysis, ignore the mitigating
effects of actual room geometry, floor slope , and

f
equipment layout and assume the presence of a perfectly

! horizontal floor free of fire inhibiting equipment.

Also ignore the mitigating ef fects of pipes and venti-
lation systems in diverting the flow of hot gases,

|
absorbing incident heat flux or blocking the free pas-

| sage of radiation to the cables of interest.
I
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4) When possible, calculate the minimum quantity and geo-
metry of fuel necessary to exceed the same damagr

.

criteria for the same cables in the same plant area

with protection provided under Section III.G.2 of

~ Appendix R under the same assumptions as (3).
5) Compare the fuel quantities and geometry necessary to

- exceed the cables' damage criteria when protected by

the Appendix R configuration to the passive protection

afforded by the plant configuration analyzed.

The objective of this process is to demonstrate the equivalent

protection of plant passive fire protection measures alone to that

protection af forded by Appendix R. Thus, wherever possible, the

'- process so described ignores arg uments concerning the definition

" credible" quantities of transient combustibles or the value of admin-
- istrative controls and attempts to present fire protection in terms

of quantities of dif ferent fluids.

The details of the different processes modeled are presented in

the appendices while the Analysis Section (Section 4) discusses the

specific areas evaluated , the assumptions and techniques considered ,
and the final results.
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