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'L2383-022

ERRATA FOB SAFE SHUTDOl/N CAPABILITY ASSE'SSMENT
AND PROPOSED MODIFICATION

REPORT»'ECTION

1

Page 1-10

Table 1-1, Page 1

The definition of Hot Standby, which
appears on this page should be replaced
with the definition that appears on Page
6-2.

For Fire Zones 126 and 127 the "N," in
the Automatic Suppression column should
be changed to an "E".

SECTION 2

Page 2-3

Table 2-1, Page 8

e

Line 13 —"preceding" should be replaced
"following".
Fire Zone 104 should. be designated as
Unit 2, not Unit 1.

SECTION

Page 3-6 Line 7 should read: "...from metal clad
switchgear and motor control centers..."

SECTION 4

Page 4-7,

Page 4-15

The definition of Hot Standby whi'ch
appears on this page should'be -replaced
with the definition that appears on Page
6-2.

Fifth line from the bottom the "=" sign
should be replaced with a "=" sign.



I

E

E ~/ C



Attachment, P22302.001, EL2383-022 Page 2

Page 4-19 Third line under Boron Injection Tank:
"without control rods" should be de-

, leted.

Page 4-20

Page 4-35

Eighth line under Boron Injection Tank:
"165 F" should be replaced with ~ '145 F.

Third line: delete the words "all the".

Second line from the bottom: replace
"identical" with "similar".

Page 4-36 Fourth line from the bottom should read
"...T11A AND T11B..."

Page 4-37

Page 4-38

Table 4-3, Page 3

Table '4-3, Page 4

Fifth line from the bottom "air-oper-
ated" should be replaced with "operated
air".
Tenth line from the top, the word "iden-
tical" should be replaced with "similar".
Under column "Effect of Malfunction",
both "bit" and "bat" should be cap-
it'alized to "BIT" and "BAT".

/

Under column "Effect'f Malfunction"
"QRV-11" should be replaced with "QRV-
111n

Figure,4. 20

Figure 4.22

Reference drawing coordinates G-3,-4 and
-5 and H-5: the T11C1 breaker tie
between Bus T11C and Bus 1C should -. be
colored orange.

For battery 1CD, the 600-volt auxiliary
buses, battery charger, rectifiers,. and
battery CD charger transfer cabinets and
power feed should be colored orange in
the same manner shown for battery 1AB.

SECTION 5

Page 5-12 Last sentence first paragraph in Section
5.2.6 should be deleted.

e

Page 5-13 Delete first sentence second paragraph in Sec-
tion 5.2.7 and replace as follows:
"various equipment (pressurizer heaters,
instrumentation and RHR pumps) in the
affected unit cannot be used to support
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Attachment, P22302.001, EL2383-022 Page 3

shutdown because of the assumed total
„ loss of EPS in that unit."

Page 5-15 Four th line from the bottom of the page
delete the word "are".

Page 5-31

Page 5-33

Section 5.5.5 second sentence "Table 5-
2" should be replaced with "Table 5-8".

First sentence Section 5.6. 1'delete the
word "immediately".

Figure 5. 10. 3 Figure title "1-LSI-1" should read "1-
LS'I-2"

Figure 5. 19. 3 "NSP-122" should be replaced with "NPS-
122"

Figure 5.21.2

Figure 5.19.1

SECTION 6

Page 6-0

Page 6-5

The .figure should have a note stating
the following: "NTI-'s for TH and TC to
be added as proposed modifications".

Upper diagram all "NLI's" identified in
figure should be replace with "NTI".

Last line delete the second "an".

Eighth line from the bottom replace the
word "process" with "proceed".

SECTION 7

Page 7-1

Page 7-12

Fifth line should read "Appendix"

Third paragraph, third line from the
bottom should read, -"Building".

Second line from the bottom of page 7-1
should read, "Unit 2 main steam" line.
The last ..sentence on the page should
read, "....water spray nozzle is
adjacent to the fire area" instead of,
"in the fire, area".

Page 7-17 First sentence 'should read, "Located
immediately south" instead of "north".
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Attachment, P22302.001,'L2383-022 Page 5

Page 7-62

Page 7-63

"470 000 Btu; 50 Btu/ft2".

The second sentence should read, "There
are 46 ionization detectors...", instead
of reading, "There are 32 ionization
detectors...".
The first sentence should read, "....is
approximately 40,000,000 Btu...."

'nsteadof, "is approximately 41,500,000
Btu e ~ ~ ~ ~

Page 7-64

Page 7-76--

Page 7-77

Under "Hatch Floor" sect,ion it should
read, "Upgrade hatch floor..." instead
of "Upgrade floor hatch...".
The second sentence should read,
"...contained in the . cable trays..."
instead of reading, "...contained in the
cable traps...".
Section 7. 13.5. 1 title should read,
"Installation of Hot and Cold . ~Le

Page 7-79 Under section B, include "SV-102, SV-103
RHR Safety Valves".

Page 7-85

Page 7-88

Section D, 81,'hange "None" to
"Thermistors are presently- installed on
RCP motors, charcoal filters, and'cable
trays."
Section D, 82 should read, "Automatic
deluge system for the charcoal filters. "
Instead of "Manual deluge". And
"Partial sprinkler protection..." should
read "Sprinkler protection...".
Section 7. 15.5. 1 title should read,
"Installation of Hot and Cold ~Le

Page 7-89 Section A, 81c, should read, "Ceiling—
reinforced concrete in excess of a 3
hour rating" instead of reading "later".

I



I,,~'l *

l ~

I I
V

~ ' r

Iq 'I

g 0



Attachment, F22302.001, EL2383-022 Page 6

Page 7-96 Section D, 81, change "None" to
"Thermistor s are presently installed on
RCP motors, charcoal filters, and cable
tr ays

Section D, //2 should read, "Automatic
deluge system for the charcoal filters."
Instead of "Manual deluge". And
"Partial sprinkler protection..." should
read "Sprinkler protection...".

Page 7-117

SECTION 8

Section D, 81 should read,
detection systems — none".

"Fire

Page 8-5 Under Section 8.2.3, delete "8.23.3";
replace with "8.16.2".

Under Section 8.3. 1, line 0, change
"2AC-15n to >r2A-C15'r ~
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Attachment, P22302.001, EL2383-022 Page 4

Page 7-17 Last sentence should read, "...with
adjustable water spray nozzle is
adjacent to the fire area." Instead of
"in the fire area."

Page 7-22 First sentence should read, "Fire Zone
29,(A,B,E)) is located on the east
central side of the .screenhouse",
instead of "extreme west central
side...".

Page 7-30

Page 7-44

Page 7-46

Page 7-49

Page 7-52

First sentence should read, "Fire Zone
29(C,D,F)" instead of "Fire Zone
29(C~D~E

First sentence should read, "All
interior walls, floors,..." instead of,
"The walls, floors,...".
Under Section B, "TK-32 — Condensate
Storage Tank" should be deleted.

The fourth line from the bottom should,
read, "...in approximately 5800
BTU/f~~2.>t Instead of "6,000/ft."
Under Section C, 82, should re'ad, '"Cable
— 8,900,000 Btu" instead of, "12,000,000
Btu".

Page 7-55

Page 7-56

Page 7-59

Page 7-60

Last sentence should read,'...with 17
ionization detectors", instead of "with
17 ionizing detectors."

First sentence 'hould . read,
125,000,000 Btu... in approximately
12,800 Btu/ft2" instead of
120,000,000 Btu... in approximately
12,750 Btu/ft2".
Under section A, 83, should read,

150,000" instead of» i'150~0000

Section A.4 'entilation should read
38,000 cfm instead of later.
Under section B, "CMO-419 — CCW to RHR

HX, Unit 2", should be deleted.

'
Under section C, 82c, should read "Cloth

970,000 Btu; 100 Btu/ft2" instead of
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1. INTRODUCTION

1.1 Pur ose of Re ort
The puvpose of this report is to identify the safe shutdown

system vequivements of the Donald C. Cook Nuclear Plant, Units 1

and 2, relative to the fire protection guidelines of 10 CFR 50

Appendix R. For those plant areas where five protection of the

safe .shutdown systems and their associated circuits are not in

compliance, analyses ave presented and modifications are proposed

for the purpose of meeting the Nuclear Regulatory Commission's

(NRC) requirements. In a few areas, exemptions are requested

from the specific requirements of Section III.G where compliance

with the regulation would not significantly enhance fire pro-

tection above that of pvesent commitments.

The NRC management has established that the reporting pro-
cess regarding Appendix R is one of "Management by Exception".
This process suggests that the contents of this Appendix R sub-

mittal need not exhaustively address every instance of compliance

by including the details of the supporting analyses. Rather, it
should focus on the methods by which Indiana and Michigan Elec-

tvic Company has determined that either:
(1) The Donald C. Cook design complies with or will comply

with the specific requirements of Appendix R, Section
III.G; or

Page 1-1



(2) Exemptions are requested from the sp'ecific requirements
of Appendix R Section III;G. By analysis and
implementation of proposed modifications, the level offire protection will provide assurance that at least
one train of redundant safe shutdown systems would be
free of fire damage.

1.2 Executive Summar

In accordance with the guidance given in Appendix R, "..that
licensees should re-examine those previously approved configura-
tions of fire protection that do not meet the requirements as

specified in Section III.G to Appendix R...", a detailed, re-
examination and re-analysis of the Donald C. Cook Nuclear Plant's
safe shutdown capability has been performed. The results of that
re-examination and re-analysis, included in this report, build
upon the previous fire protection activities performed under the

guidelines of Branch Technical Position (BTP) APCSB 9.5-1, the
I

response to which was submitted in 1977. The re-analysis also

considers other subsequent fire protection improvements incorpor—
ated into the D.C. Cook facility.

H

This report reviews Indiana and Michigan Electric Company's

Donald C. Cook Nuclear Plant, Units 1 and 2 (Docket Nos. 50-315
I

and 50-316) safe shutdown systems and their associated circuits
for compliance with 10 CFR 50 Appendix R, Section III.G. This

'eport also includes the descriptions of proposed alternative
shutdown systems and provides sufficient technical information to
permit NRC Staff review and approval of proposed plant modifica-
tions. Finally, those areas of noncompliance with the provisions

Page 1-'2



of Appendix R are identified, and a subsequent, substantive basis

for equivalent protection to the public health and safety is
demonstrated through detailed analysis.

This report was prepared in the following manner. First, a

process of selection and documentation of limiting safety conse-

quences and safe shutdown system performance goals was conducted

for the Donald C. Cook Nuclear Plant. An analysis was then per-
formed to identify a minimal set of primary and auxiliary safe

shutdown systems necessary to support safe shutdown in the event

of a postulated exposure fire. After the requisite systems were

identified, the related components and circuits (including asso-

ciated circuits) were reviewed for compliance with the specific
separation criteria of 10 CFR 50 Appendix R, Section lXX.G.2.

For those areas not in compliance, studies were completed to

determine whether:

(1) Modifications or changes to plant fire protection or
safe shutdown system features were required to bring
the zone into compliance;. or

-(2) Alternative 'r dedicated shutdown capability was re-
quired to bring the zone into compliance; or,

(3) An exemption was justified for the specific fire zone
in question.

1 1 ~

The results of these activities are listed in Summary Table

The table identifies the fire areas and fire zones at the

D.C. Cook Plant, the applicable Appendix R provisions, and the
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technical approaches selected to achieve the appropriate levels
of protec'tio'n'.

The . results of this re-analysis and re-examination can be

summarized as follows:
k

Sepyration between required safe shutdown circuits
which meets the specific requirements of Section
III.G.2 of Appendix R to 10 CFR 50 presently exists in
91 of the fire zones reviewed.

(2)

(3)

Separation between requir ed safe shutdown circuits
which meets the specific requirements of Section
III.G.2 of Appendix R to 10 CFR 50 will exist in an
additional 15 fire zones pending fire protection and
cable rerouting modifications.
Alternative shutdown, -which meets the requirements of
Section III.G.3 and III.L of Appendix R to 10 CFR 50,will exist for 32 fire zones.

,.Exemption .,requests from the specific requirements of
Section III.G.2 of Appendix R are requested in 3 fire
zones where zone features provide equivalent pr otec-
tion.

(5) Exemption requests from the specific requirements of
Section III.G.3 of Appendix R are requested in 16 fire
zones where zone features provide equivalent protec-tion.

(6)

(7)

All associated circuits having a,separation less than
that required by Section III.G.2 of Appendix R 10 CFR
50, and having- a common power source with the shutdown
equipment, will be electrically. protected from thepost-fire shutdown circuit of concern by coordinated
=circuit breakers, fuses or similar devices.

All associated circuits having a separation less than
that required by Section III.G.2 of Appendix R and
haying a common enclosure, e.g., raceway, panel, junc-
tion box, have been adequately resolved by being elec-trically protected from the post-fire shutdown circuits
of concern by circuit breakers, fuses or similar de-
vices.
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(8) All associated circuits that have a separation from thefire area less than that r equired by Section III.G.2 of
Appendix R and have a connection to circuits of equip-
ment whose spurious operation could adversely affect
the shutdown capability have been adequately resolved
by appropriate action pre- or post-fire.

1. 2. 1 Results of Anal sis
The results of the analysis confirm the adequacy of the

existing fire protection feature's in 28 of 80 fire areas when

compared against the specific criteria of Appendix R, Section

III.G.
For 40 of the 80 fire areas, proposed modifications in-

eluding upgrading of fire barriers, installation of suppression

and detection systems, circuit modifications, cable r erouting,
tray and conduit wrapping, and process piping modifications will
achieve fire zone and area compliance with the specific criteria
of Appendix R, Section III.G.

For the remaining 12 fire areas, similar modifications are

proposed but verbatim compliance with Appendix R is not achieved.

For these areas, exemption requests are formally requested. The

exemption requests are made on the basis of detailed fire hazards

analyses which conclude that existing features, when combined

with additional proposed fire protection modifications, provide
functionally equivalent protection of the public health and safe-
ty. The exemption requests are contained in Section 7.0 of this
report.
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1. 3 Sco e of Re ort
This report contains eight sections. Section 2..0 identifies

the fire areas and fire zones developed to support the Appendix R

analyses per formed. Criteria for establishing fire areas and

zones are discussed as well as the process used to determine the

associated fire hazard severity.
Section 3.0 provides a description of the active fire pro-

This includes a detailed discus-tection features't D.C. Cook.

sion of the detection and suppression systems and identifies the

features provided on a zone-by-zone basis.

Section 0.0 describes, the investigatory process used to

identify safety functions, safe shutdown systems, components and

circuits, and associated circuits of concern. Related assump-

tions and considerations are also discussed.

Section 5.0 provides a discussion of the alternative shut—

sponses to the relevant questions contained in Generic Letter 81-

12 as clarified by the NRC Staff's clarifications dated March 22,

1982;

down systems provided by use of the unaffected unit's safe shut-

down'ystems. Xn addition, Section 5.0 provides detailed re-

Section 6.0 addresses the cold shutdown repairs necessary to

achieve long-term safe shutdown. The levels of damage which may
\

occur as a result of hypothesized Appendix R fires and the normal

actions and repairs required to assure that cold shutdown can be

achieved and maintained within 72 hours are identified.
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Section 7.0 contains a detailed analysis for each fire area

and zone identified as not being in compliance with Section III.G
of Appendix R, and for which modifications are proposed to the

extent that modifications beyond existing commitments would'ot
enhance fire protection safety. Each of the zones is described
in detail and a fire hazards analysis, including results, is
provided for each zone. Exemptions for each zone are also for-
mally requested in this section and the detailed technical bases

for each r equest are identified at the conclusion of each analy-
sis. Tables and sketches summarizing significant fire area in-
formation are also provided at the end of each subsection.

Section 8.0 describes those modifications proposed at D.C.

Cook Nuclear Plant which are considered necessary to:
(1) Bring each identified fire zone into compliance with

the specific criteria of 10 CFR 50 Appendix R, SectionIII.G; or,
(2) Satisfy certain assumptions made in Section 7.0 (e.g.,installation of barriers, thermal shields, conduit

wrappings, etc.).

1.4 Definitions Abbreviations and Acron ms

1.4.1 Definitions
Active Com onent — a component used to directly control (start,

regulate or stop) a shutdown or support function, e.g., a

flow control valve, a pump, or a normally closed isolation
or stop valve.
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Affected Unit - as used in discussions of alternative shutdown,
r

the unit which contains safe shutdown systems, equipment,
Y

and cables in the fire zone, under investigation.
Associated Circuit of Concern — safety-related and . non-safety-

related cables that are associated with equipment which is
required for shutdown and which have a separation from the

fire area less than that required by Section . III.G.2 of
Appendix R to 10 CFR 50, and which have either:
(1) A common power source with the shutdown equipment and

the power source is not electrically protected from the
post-fire shutdown circuit of concern by coordinatedcircuit breakers, fuses or similar devices; or

I

(2) A connection of circuits of equipment whose spur ious
operation will adversely affect the shutdown capabili-
ty, e.g., RHR/RCS isolation valves or

(3) A common enclosure, e.g;, raceway, panel, junction box,
with shutdown cables and are not electrically protected
from the post-fire shutdown circuits of concern bycircuit breakers, fuses or similar devices or will
allow propagation of the fire into the common enclo-
sure.

Automatic Detection - a device located (usually at the ceiling)
in a zone or area that transmits a signal to a remote loca-
tion (usually the Control Room) indicating,.an excess pre-
sence of combustion products., Several types of .detection
devices are commonly utilized, such as smoke (photoelectric
and ionization), heat (fixed temperature, rate of rise, or a

combination of both) and flame detectors (ultraviolet,. vis-
ible, or infrared).
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Automatic Su ression — a fixed piping system of water or other
fire extinguishing agent automatically actuated when the

presence of combustion products or heat exceeds the set

point established for the system in the area in which it is
installed.

«ld Shutdown — reactor at zero Power, Keff less than 0,99
RCS temperature at or below 200oF.

Fire Area — that portion of a building or plant separated from

other areas by boundary fire barriers with the fire ,hazard

in each area evaluated to determine barrier requirements.
Fire Barrier — a continuous membrane either vertical or horizon-

tal, such as a wall or floor/ceiling assembly, that has a

specified fire resistance rating to limit the spread of fire

and separates fire areas or zones.

fighting and who are equipped for and trained in the fight-
ing of fires.

assemblies have withstood a fire exposure as established in
accordance with test procedures of nationally recognized

testing organizations.

gation along the length of cables or prevents spreading of
fire to nearby combustibles within a given fire area or fire
zone.
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Fire Zone — a subdivision of a fire area designated as a poten-
tial fire hazard zone for convenience of analysis and design

of fire suppression systems.

Fixed Su ression — any water or gaseous suppression system

activated either automatically or manually, but excluding
manual hose stations and portable fire extinguishers.

Hot Shutdown — reactor at zero power, K ff less than 0.99 and RCS

temperature 'between 350oF and 200oF.

at zero power, Keff less than 0.99 and RCS average tempera-
ture between 547oF and 350oF.

1

Manual Su ression - a fixed or portable means of controlling or

extinguishing a fire requiring manual actuation and/or ap-

plication.
Safe Shutdown S stem — a safe shutdown system includes all compo-

nents, panels, cables, raceways, conduits, etc., necessary

for the system to perform a saf'e shutdown function. A safe

shutdown system is any of the systems (e.g., Auxiliary
Feedwater) which make up the redundant trains of systems

required by 10 CFR 50 Appendix R. Necessary supporting
auxiliary systems are included.

S rinkler S stem — a network of piping conne'cted to a reliable
water supply that will distribute the water throughout the
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area protected and will discharge the water through sprin-
klers in sufficient quantity to either control or extinguish
a fire. The system,'sually activated by heat, includes a

controlling valve and a device for actuating an alarm when

the system is in operation.

Stand i e and Hose S stem - a fixed piping system with hose out-
lets, nozzle and hose connected to a reliable water supply

to provide effective fire hose streams to specific areas

inside the building.
Unaffected Unit — as used in the discussions of alternative shut-

down, the unit whose normal safe shutdown systems will be

used to provide alternative shutdown in the affected unit.
Water S ra S stem - a network of piping similar to a sprinkler

system except that it utilizes open-head spray nozzles and

protects a specific hazard.

1.4.2 Acron ms and Abbreviations

AFW - Auxiliary Feedwater

AOV - Air-Operated Valve

BIT — Boron Injection Tank

CCW — Component Cooling Water

CVCS — Chemical and Volume Control System

ECCS — Emergency Core Cooling Systems

EPS - Emergency Power System

ESW — Essential Service Water
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LSI — Local Shutdown Indication
MCC - Motor Control Center

MOV - Motor-Operated Valve

MS , - Main Steam

PORV — Power-Operated Relief Valve

RCP — Reactor Coolant Pump

RCS — — Reactor Coolant System

RHR — Residual Heat Removal

RWST - Refueling Water Storage Tank

SV — Safety Valve
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LEGEND:

NONE: NO SSS CCNPONENTS CR CABINS IN THE ZONE

20

UNIT 1 SSS CCNPONEhGS CR CABLES IN THE ZONE

UNIT 2 SSS CCNFONENIS CB CABIES IN THE ZONE

i@2:

EC:

PC:

BVZH WITS SSS CCNPONEÃIS GR CABLES IN THE ZONE

EXISTING CCNPLIANCE

PROPOSED C(MPLIANCE

ER:

E:

EXENFTION REQUEST

EXISTING (APPLIES TO SUPPRESSION AND DETECTION)

N: NONE (APPLIES TO SUPPRESSION AND DETECTION)

P: - PROPOSED (APPLIES TO SUPPRESSION AND DETECTION)

FOONOTES:

(1):

(2):

RACENAY PR(EECTION

APPLIES TO AREA BOUNDARY

EXEMPTION REQUEST FOR ZONE 1 APPLIES

SUPPRESSION EXTENSION PROPOSED

APPLIES TO FIXED SUPPRESSION

TABLE 1. 1 APPENDIX R SUMMARY CCNPLIANCE TABIE (Continued) Page 20 of 20





2. IDENTIFICATION OF FIRE AREAS

This section provides detailed information on the criteria
and methodologies used to develop fire area and zone definitions
for D.C. Cook. In addition, the methodology utilized to develop

equivalent fire severities for each fire area are discussed. The

results of these activities are presented as Tables 2-1 and 2-2

and Figures 2. 1 thru 2. 11.

On January 31, 1977, the Indiana and Michigan Electric
Company (I&M) responded to Appendix A of Branch Technical Posi-

tion (BTP) APCSB 9.5-1 for Units 1 and 2 at the D.C. Cook Nuclear~

~Plant. The general guidelines used for the plant layout of fire
zones were:

Identify safety-related systems or equipment;

Isolate safety-related systems or equipment from unac-

ceptable fire hazards by spatial separation or by the

provision of fire barriers or enclosures;

Provide fire detection and/or suppression equipment to

minimize the effects of a fire; and

Employ combinations of the above, acting to complement

or back up one another.

These general criteria were incorporated into the March 31,

1977, Fire Hazards Analysis for Units 1 and 2 of the D.C. Cook
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Plant. A total of 104 fires zones were identified in the 1977

Fire Hazards Analysis for D.C. Cook. In that response, rooms or

areas were identified as separate fire zones if they contained

combustible materials and safety-related equipment or cables or

were adjacent to zones containing such equipment.

For each of tne 104 fire zones identified in the 1977 Fire

Hazards Analysis, the combustible fuel loading in terms of Btu's

per square foot of floor area was determined. The combustible

materials considered in the analysis were cable insulation, plas-
tic, liquid hydrocarbons, flammable gases, and carbonaceous pro-
ducts such as wood, paper and charcoal.

The physical barriers separating fire zones identified in
the 1977 Fire Hazards Analysis were constructed, of heavy rein-
forced concrete construction having a minimum fire rating of
three hours. The only exceptions to this construction are the

I

cable tunnels at the 596 ft elevation of both units, where 1-1/2

hour concrete block walls had been added to 'one the fixed,
automatic detection and suppression systems. Artificial bound-

aries, such as open walkways varying from six feet in width to
the entire length or width of the zone, separated a number of
zones in both the Turbine and Auxiliary Buildings. In the Tur-

bine Building, the boundaries were deter mined by the location of

suppression and/or detection systems. In the Auxiliary Building,
the location was dependent on the physical characteristics of
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the elevation. The artificial boundaries typically were located

where elevator shafts or walls reduced size of the openings

between zones t'o large open walkways.

2.2 Identification of Fire Zones

The general guidelines used for establishing fire zones in

the Indiana and Michigan Electric Company's response to Appendix

A formed the basis for the fire zone and area activities per-

formed in response to Appendix R. In responding to the separa-

tion criteria of Appendix R, Section III.G.2, a study was per;
formed to identify locations within the plant which, if required,
could be defined as fire areas or could be used as barriers
during the III.G.2.c separation analysis. The study r'esulted in

subdivisions of certain previously defined zones. These were

identified in the subsequent analysis by a letter'receding the

previous zone definition (e.g., 40A). In some cases, these subdi-

vided zones were subsequently found to constitute a valid fire
area (e.g., 17A). In other cases, the subzones were combined

during the cable separation analysis for analytical convenience

(e.g., 62A,B,C).

Another study was performed which identified additional

plant locations not previously tabulated in the 1977 analysis.
These, plant areas were also incorporated into the fire zone

listing and are numbered as Fire Zones 105 through 128. Many of
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these zones were subsequently found to contain no safe shutdown

equipment or cables.

Table 2-1 is a compilation of all the fire zones identified
in this analysis.

2.3 Identification of Fire Areas

A fire area is defined as that portion of a plant separated

from other areas by boundary fire barriers. The rating of the

barriers is determined by the fire hazard within each area. At

D.C. Cook, the construction of walls, floors and ceilings is
typically of heavy, reinforced concrete with an inherent fire
rating in excess of three hours. In addition to this construc-

tion, the definition of the fire area boundaries must also
address the protection provided for the doors, dampers, stair-
ways, hatches, and other penetrations in the fire boundary con-

str uction.

Doors and dampers at D.C. Cook are typically either 1-1/2-
I

or three-hour fire-rated when they form part of a barrier sepa-

rating fire areas. Ratings also may exist for doors that form

zone boundaries within an area or are part of exterior walls., At

D.C. Cook, no external fire hazards exist along exterior plant
walls which contain unrated doors.

Where ducts penetrate area boundaries and pass directly to
the plant exterior or exit wi.thin rated enclosures through other
areas to the plant exterior rated dampers may also not exist.
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This situation occurs in Zones 40A, 40B, 47A and 47B (Switchgear

Rooms); Zones 15, 16, 18, 19 (Diesel Generator Rooms); and Zones

10 and 24 (the Quadrant 3M cable tunnels). Section 3 discusses

further the acceptable impact of these openings on these zone's

gaseous suppression systems.

Stair ways connecting fire areas within the Auxiliary Build-

ing will be provided with automatic water suppression systems

within the stair openings. These systems form a barrier which

inhibits the passage of hot gases, flames and products of combus-
r

tion to the area above. Based on the low area combustible load-

ing of each level of the Auxiliary Building (less than ten min-

utes for any fire area), this water suppression provides an

adequate barrier which prevents fire propagation to adjoining

levels. This protection permits each level of the Auxiliary
Building to be treated as a separate fire area.

All hatches, where they form part of a boundary separating

fire areas containing safe shutdown equipment, have, or will
have, a layer of pyrocrete or other material added to provide a

level of protection appropriate to the area hazard.

Other penetrations and openings in barriers separating fire
areas which contain safety-related equipment are sealed to pr o-

vide a level of fire protection commensurate with the fire hazard

in the fire area.

Where area walls form a natural division between plant

buildings, the areas do not contain safety-related equipment, and
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the combustible loading in the vicinity of the wall is extremely

low, penetrations and openings may not be sealed. Such unsealed

penetrations and openings i'n barriers typically exist either as

natural ventilation flowpaths or to facilitate other aspects of
plant and building design (water drainage paths, room pressure

relief for hypothesized pipe breaks, etc).
No artificial boundaries (i.e., large open spaces) exist

between define'd fire areas. Artificial boundaries do exist be-

tween fire zones or sub-zones within a fire area. These bound-

aries occur in some cases as a result of the combination of

previously defined zones into larger fire areas. In other cases,
t

they were created to facilitate the, cable and equipment separa-

tion analysis performed. In all instances, these artificial
boundaries were recognized as such, and all separation analysis

performed between such zones used the III.G.2 20-ft provisions.

An inherent feature of the D.C. Cook electrical system
i

design is the extensive use of embedded conduit. Although such

embedded conduit principally contains power cabling, some control
and instrument circuits may also be routed within embedded con-

duits. Embedded conduit typically is located in concrete floor
fillslabs. These fillslabs, of varying thickness, are poured

directly on the floor's structural concrete pads. Embedded con-

duits also exist in certain vertical wall sections. Such floor
and wall conduits are embedded with a minimum of four inches of
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concrete cover. In some cases, the conduit may exist under two

to three feet of concrete. In all cases, due to the inherent

fire ratings associated with such construction and the separation

available between redundant division conduits within the slabs,

cables so embedded are not considered as part of any identif'ied

fire zone until they exit the concrete.

Based on this criteria, 80 fire areas were identified, at

D.C. Cook. These .fire areas, which mayconsist of individual fire
zones .or a consolidation of zones, are listed in Table 2-2 5nd

are -shown graphically in Figures 2. 1 through 2. 11 on a 'fl'oor-by-

floor basis. The location of the automatic detection and sup-

pression systems, which are described in Section 3, are also

listed in Table 2-2. Each horizontal line in Table 2-2

eates one of the 80 fire areas utilized in this analysis.

delin-
Where

zones and sub-zones have been combined into a single fire area,

the zones are grouped together in the table and are " separated

from other areas by the tables horizontal lines. Unless specif-

ically indicated, the rating of the boundary fire barriers for
each fire 'area indicated in this table describes the minimum fire
rating of the components which form the boundaries of the area.

2.4 Procedure for U datin Combustible Loadin

Since the submittal of the 1977 Fire Hazards Analysis,

additional cabling has been installed at D.C. Cook. In order to

address this increase in combustible loading due to additional
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cable insulation, previously developed zone cable combustible

loadings were increased by an average value based on the total
amount of additional cable installed at D.C. Cook. Area surveys

were also conducted to determine if any additional substantial

combustibles had been added to the various zones.

The equivalent fire severity then was estimated through a

strict interpretation of the criteria presented in Table 6-8A of

the 10th Edition of the Fire Protection Handbook. This table,
which was also utilized to estimate the fire severity in the 1977

Fire Hazards Analysis, relates the Btu/ft2 of combustible mate-

rial with the estimated minutes of fire severity based on the

area under the standard time-temperature curve. The values con-

tained within this table are based on materials with an average

heat of combustion of 8000 Btu/lb. To obtain an accurate equiva-

lent fire severity for materials with heats of combustion gr eater

or less than 8000 Btu/lb, the Btu/ft2 referenced in Table 6-SA

must be multiplied by the ratio of the heat of combustion of the

actual materials within the zone (cable insulation, liquid hydro-

carbons, plastics, etc.) divided by the heat of combustion (8000

Btu/lb) utilized in the table. This analysis has been performed

for each fire area contained within this report with the equiva-

lent fire sever ities referenced in Table 2-2.
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Fire
Zone

1A

1B

1C

1D

1E

1F

1G

1H

TABLE 2-1

FIRE ZONE IDENTIFICATION TABLE

Identification
Auxiliary Building — El 573'"
Containment Spray Pump East, Auxiliary Building El

573'"-Unit

1

Containment Spray Pump West, Auxiliary Building El
573'"-Unit

1

Reactor Heat Removal Pump East, Auxiliary Building El
573'"-Unit 1

Reactor Heat Removal Pump West, Auxiliary Building El
573'"-Unit 1

Containment Spray Pump East, Auxiliary Building El
573'"-Unit

2

Containment Spray Pump West, Auxiliary Building El
573'"-Unit

2

Reactor Heat Removal East, Auxiliary Building El
573'"-Unit

2

Reactor Heat Removal West, Auxiliary Building El
573'"-Unit2

Pump Bay — El 569 '"
Drumming/Drum Storage — El 589'"
Sampling Room El 587'"
Auxiliary Building — El 587'" (East End)

Auxiliary Building — El 587'" (West End)

Quadrant 1 Cable Tunnel — El 596 '-1/2"-Unit 1

Quadrant 4 Cable Tunnel — El 596'-1/2"-Unit 1

Quadrant 3N Cable Tunnel — El 596'-1/2"-Unit 1



Fire
Zone

10

12

13

14

15

16

17A

17B

17C

17D

17E

17F

17G

18

19

20

21

22

23

24

25

26

Identification
Quadrant 3M Cable Tunnel —, El 596'-1/2"-Unit 1

Quadrant 3S Cable Tunnel - El 596'-1/2"-Unit 1

Quadrant 2 Piping Tunnel — El 596'-1/2"-Unit 1

Diesel Oil Pump Room — El 587'"-Unit 1

Transformer Room - El 591'"-Unit 1

1CD Diesel Room — El 587'"-Unit 1

1AB Diesel Room — El 587'"-Unit 1

West Aux. Feed Pump Room — El 591'"-Unit 1

West Aux. Feed Pump Room - El 591'"-Unit 2

Corridor to Aux. Feed Pump Rooms — El 591'"-Both Units

East Aux. Feed Pump Room — El 591'"-Unit 1

Turbine Aux. Feed Pump Room - El 591'"-Unit 1

Tu'rbine Aux. Feed Pump Room — El 591'"-Unit 2

East Aux. Feed Pump Room — El 591'"-Unit 2

2CD Diesel Room — El 587'"-Unit 2

2AB Diesel Room — El 587'"-Unit 2

Transformei Room — El 591'"-Unit 2

Diesel Oil Pump Room — El 587'"-Unit 2

Quadrant 2 Piping Tunnel - El 596' 1/2"-Unit 2

Quadrant 3N Cable Tunnel — El 596' 1/2"-Unit 2

Quadrant 3M Cable Tunnel — El 596' 1/2"-Unit 2

Quadrant 3S Cable Tunnel — El 596' 1/2"-Unit 2

Quadrant 4 Cable Tunnel — El 596' 1/2"-Unit 2



Fire
Zone

27

28

29A

29B

29C

29D

29E

29F

29G

30

31

32

33

33A

33B

34A

34B

35

36

37

38

Identification
Quadrant 1 Cable Tunnel — El 596' 1/2"-Unit 2

Unit 1 Diesel Fire Pump Room — El 591'"
Essential Service Water Pump PP-1E — El 591'"-Unit 1

Essential Service Water Pump PP-1W — El 591'"-Unit 1

Essential Service Water Pump PP-2E — El 591'"-Unit 2

Essential Service Water Pump PP-2w — El 59'1'"-Unit 2

Motor Control Center for ESW Pumps — El 591'"-Unit 1

Motor Control Center for ESW Pumps - El 591'"-Unit 2

Screen House Motor Control Room for ESW — El 575'"-
Units 1 & 2

Unit 2 Diesel Fire Pump Room - El 591'"
Concrete Mixing Building - El 609'"
Cask Handling Area - El 609'"
Main Steam Valve Enclosure, East El 612'"-Unit 1

Main Steam Line Area, East El 612'"-Unit 1

Non Essential Service Water Valve Area, East El
612'"-Unit

1

Main Steam Valve Enclosure, West El 612'"-Unit 2

Main Steam Line Area, West El 612'"-Unit 2

Non Essential Service Water Valve Area, West El
612'"-Unit

2

Instrument Calibration Room, - El 609'"
Spent Fuel Pit Pump Room — El 609'"
Valve Gallery — El 617 '"
Quadrant 2 Cable Tunnel — El 612'" — Unit 1



Fire
Zone

39

40A

40B

41

42A

42B

42C

42D

43

44N

44S

44A

44B

44c

44D

44E

44F

44G

44H

Identification
Quadrant; 2 Cable Tunnel — El 612'" — Unit 2

4 KV Switch Gear Room — El 609'" - Unit 1

4 KV Switch Gear Room — El 609'" — Unit 1

ENG Safety SYST & MCC Room — El 609'"
Underfloor - Unit 1( )

E.P.S. Tr ansformer Room El 609'" — Unit 1

E.P.S. Control Rod Driver Room — El 609'" - Unit 1

E.P.S. Motor Control Room — El 609'" - Unit 1

E.P.S. (AB) Battery Room — El 609'" — Unit 1

Access Control Area — El 609'"
Auxiliary Building North — El 609'0"

Auxiliary Building South — El 609'0"

Containment Spray Pump 89E, Auxiliary Building-
El 609'" — Unit 1

Containment Spray Pump 89W, Auxiliary Building-
El 609'" - Unit 1

Reactor Heat Removal Pump 817E, Auxiliary Building-
El 609'" — Unit 1

Reactor Heat Removal Pump 817W, Auxiliary Building-
El 609'" — Unit 1

Containment Spray Pump 89E, Auxiliary Building-
El 609 r On Unit 2

Containment Spray Pump 89W, Auxiliary Building-
El 609'" — Unit 2

Reactor Heat Removal Pumps 817E, Auxiliary Building-
El 609'" - Unit 2

Reactor Heat Removal Pumps 817W, Auxiliary Building-
El 609'" - Unit 2



Fire
Zone

45

46A

46B

46C

46D

47A

47B

48

50

51

52

53

54

55

.56

58

60

61

62A

62B

identification
ENG Safety SYST. & MCC Room — El 609'"
(5 Underfloor) — Unit 2

EPS Transformer Room — El 609'" — Unit 2

EPS Control Rod Driver Room — El 609''! - Unit 2

EPS Motor Control Room — El 609'" — Unit 2

EPS (AB) Battery Room — El 609'" — Unit 2

4KV Switch Gear Room — El 609'" — Unit 2

4KV Switch Gear Room — El 609'" — Unit 2

New Fuel Storage Room

HVAC Vestibule — Unit 1

HVAC Vestibule — Unit 2

Auxiliary Building — El 633'" (East End)

Auxiliary Building — El 633'" (West End)

Unit 1 Control Room

Unit 2 Control Room

Switchgear Room Cable Vault — Unit 1

Auxiliary Cable Vault — Unit 1

Control Room Cable Vault — Unit 1

Control Room Cable Vault — Unit 2

Auxiliary Cable Vault - Unit 2

Switchgear Room Cable Vault — Unit 2

Spray Additive Tank Room — El 587'"
Reciprocating Pump — El 587'" — Unit 1

Charging Pump — El 587'" - Unit 1



Fire
Zone

62C

63A

63B

63C

64A

64B

65A

65B

66

67

68

69

70

71

72

73

74

75

76

77

78

79

Identification
Charging Pump — El 587'" - Unit 1

CVCS Reciprocating Pump — El 587'" — Unit 2

CVCS Charging Pump - El 587'" — Unit 2.

CVCS Charging Pump — El 587'" — Unit 2

Safety Injection Pump East - El 587'"-Unit 1

Safety Injection Pump West - El 587'"-Unit 1

Safety Injection Pump East - El 587'"-Unit 2

Safety Injection Pump West - El 587'"-Unit 2

Containment ik 1 Piping Annulus

Containment 8 1 Lower Volume

Containment 8 1 Upper Volume

Auxiliary Building - El 650'"
Control Room HVAC Unit 1 — El 650'"
Computer Room Unit 1 — El 650'"
Computer Room Unit 2 — El 650'"
Control Room HVAC Unit 2 — El 650'"
Containment 8 2 Piping Annulus

Containment fk 2 Lower Volume

Containment 0 2 Upper Volume

Welding Shop Unit 1

Heating Boiler Room Unit 1

Turbine Room Unit 1 (N.E. Portion) El 591'"



Five
Zone

80

81

82

83

84

85

86

87

88

89

90

91

92

93

95

96

97

98

99

100

101

102

Identification
Turbine Room Unit 1 (S.E. Portion) El 591'"
Turbine Room Unit 1 (S.W. Portion) El 591'"
Turbine Room Unit 1 (N.W. Portion) El 591'"
Turbine Room Unit 1 Lube Oil Room — El 591'"
Turbine Room Unit 2 (N.E. Portion) El 591'"
Turbine Room Unit 2 (S.E. Portion) El 591'"
Turbine Room Unit 2 (S.W. Portion) El 591'"
Turbine Room Unit 2 (N.W. Portion) El 591'"
Turbine Room Unit 2 Lube Oil Room -'l 591'"
Turbine Room Unit 2 Misc. Oil Room — El 591'"
Turbine Room Unit 1 (N.E. Portion) El 609'"
Turbine Room Unit 1 (S.E. Portion) El 609'"
Turbine Room Unit 1 (S.W. Portion) El 609'"
Turbine Room Unit 1 (N.W. Portion) — El 609'"
Turbine Room Unit 1 Aux. Heating Boiler — El 609'"
Turbine Room Unit 1 Turb. Oil Tank Room — El 609'"
Tuvbine Room Unit 2 (N.E. Portion) — El 609'"
Turbine Room Unit 2 (S.E. Portion) — El 609'"
Turbine Room Unit 2 (S.W. Portion) — El 609'"
Turbine Room Unit 2 (N.W. Portion) - El 609'"
Turbine Room Unit 2 Turbine Tank Room — El 609'"
Containment 1 Accumulator Enc. — El 612'" (West)

Containment 1 Accumulator Enc. — El 612'" (West)



Fire
Zone

103

104

105

106

107

108

109

110

112

113

114

115

116

117

118

119

120

121

122

123

124

125

Identification
Reactor Head Enclosure — Unit 1

Reactor Head Enclosure — Unit 1

Contr actor Access Control

Aux. F.W. Battery Room

Aux. F.W. Battery Room

West Steam Valve Enclosure Unit 1

West Steam Valve Enclosure Unit 2

Main Steam Accessway Unit 1

Main Steam Accessway Unit 2

Essential Service Water Pipe Tunnel Unit 1

Essential Service Water Pipe Tunnel Unit 2

Essential Service Water Pipe Tunnel Unit 1

Essential Service Water Pipe Tunnel Unit 2

RW, CS, PW Tank Area Pipe Tunnel Unit 1

RW, CS, PW Tank Area Pipe Tunnel Unit 2

Containment Regen Heat Exchanger Room Unit 1

Containment Regen Heat Exchanger Room Unit 2

Containment 1 Accumulator Enclosure East

Containment 2 Accumulator Enclosure East

Containment 1 Instrumentation Room Unit 1

Containment 2 Instrumentation Room Unit 2

UPS Inver ter Room Security — El 591'"
CAS Security — El 633'"



Fire
Zone

126

127

128

Identification
Tech Support Center El 633'"
TSC, UPS Battery Inverter Room El 650'"
UPS Battery Room Security El 591'"





Table 2-2

Existing Protection For Fire Areas

Fire
Area

&
Zones

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

I

Minimum Rating IAr ea Firel
Of Fire I Severity I

Area Boundaries l(Minutes)l

1A
thru

1H

7 Ionization22

None

None

None

3 Hour 1~ 19

2

3 l2 Ionization IAutomatic Sprinklerl
l(Not Drum Stor - l(Not Drum Storage)

rage)

328 69 34 Ionization IPreaction Sprinklerl
IThermistors For Automatic Deluge
IHVAC Units for HVAC Unit

36

48

None

Ionization
None

None

1-1/2 Hour"~"9l

3 Ionizat;ion None 1-1/2 Hour

6N

6M

64AEcB

65AEcB

6s

1 onization

3 Ionization22

8 Ionization22

Ionization

4 Ionization

3 Ionizat;ion22

Auto Preaction
I Sprinklers2O
I

IAutomatic Preactionl
ISprinklers2O I

I I

I Automatic Preactionl 1-1/2 Hr " ~ "2~ "9
ISprinklers2O I

I I

IAutomatic Preactionl
ISprinkler I

I I

I.Automatic Preactionl
ISprinkler
I

IAutomatic Preactionl
ISprinkler2O
I
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

(Minutes)l
I

I

I

Area Boundaries

I

Minimum Rating )Area Firel
Of Fire I Severity I

4 Ionization
3 Infrared

Automatic C02 3 Hour 86

6 Ionization
5 Infrared

Automatic C02 1-1/2 Hour 2 23

Ionization
3 Infrared

Automatic C02 1-1/2 Hour 50

10 Ionization
3 Infrared

Automatic C02 1-1/2 Hour

3 Ionization
3 Infrared

Automatic C02 1-1/2 Hour 21

12 None None 1-1/2 Hour

13 Thermistors Automatic C02 3 Hour

None None 1-1/2 Hour

15 Thermistors Automatic C02 1-1/2 Hour 4424

16 Ther mistors Automatic C02 1-1/2 Hour 332
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Ar ea

Suppr ession
By Zone

Minimum Rating )Area Firel
Of Fire )Severity I

Area Boundaries l(Minutes)l

17A None None 3 Hour

17B None None 3 Hour

17C None None 3 Hour

17D None None 3 Hour

17E

17F

None

None

lAutomatic Sprinklerl 3 Hour
I I

|Automatic Sprinkler[ 3 Hour3

17G None None 3 Hour

18

19

Thermistors

Thermistors

Automatic C02

Automatic C02

1-1/2 Hour

1-1/2 Hour

33724

33124

20 None None 1-1/2 Hour

21

22

Thermistor s

None

Automatic C02

None

3 Hour

1-1/2 Hour

60
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Table 2-2

Existing Protection For Fire Area

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Minimum Rating lArea Firel
Of Fire )Severity I

Area Boundaries I(Minutes)I

3 Ionization
3 Infrared

Automatic C02 1-1/2 Hour 21

24 Ionization
3 Infrared

Automatic C02 1-1/2 Hour 58

25 4 Ionization
3 Infrared

Automatic C02 1-1/2 Hour 45

26 6 Ionization
5 Infrared

Automatic C02 1-1/2 Hour 4 16

27 Ionization
3 Infrared

Automatic CO2 3 Hour

28 None Automatic Sprinklerl 3 Hour 258

29A

29B

29C

29D

29E

29F

29G

None

None

None

None

None

None

None

None

None

None

None

None

None

None

3 Hour1, 17,21
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Of Fir e
Area Boundaries

Severity I

(Minutes)'I

I

Minimum Rating IArea Firel

30 None Automatic Sprinklerl 3 Hour 258

31 None None 3 Hour 13

33
(Also

l33A and
I B)

Thermistor for IAutomatic Deluge
Charcoal Filterlfor Charcoal Filterl
Unit in 33A IUnit in 33A

1-1/2 Hour2

I

I 34 IThermistors for IAutomatic Deluge
(Also I Charcoal Filter I for Charcoal Filterl

l34A and IUnit in 34A IUnit in 34A
4B

1-1/2 Hour4

None None 3 Hour

38 7 Ionization
4 Infrared

Automatic C02 1-1/2 Hour 29

39 7 Ionization
4 Infrared

Automatic C02 1-1/2 Hour 21

40A&B Ionization
6 Infrared

Automatic C02 1-1/2 Hour 5

41 9 Ionization
5 Infrared

Automatic C02 1-1/2 Hour 5 17

42A-D 8 Ionization IAutomatic CO

5 Infrared IExcept In Battery
IRoom

1-1/2 Hour 17
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

I

Minimum Rating !Area Fire]
Of Fire I Severity

Area Boundaries l(Minutes)1

25 Ionization None 1-1/2 Hour 6

44N

44s

44A
thru

3 Ionization

10 Ionization

17 Ionization

NONE

None

)Automatic Preactionl
I Sprinkler s27 ) 1-1/2 Hour1, 19, 26

)

I

I

Automatic Preactionl
ISprinklers, Partial(
ICoverage23 I I

I I I

NONE

10

45 9 Ionization
5 Infrared

Automatic C0221 1-1/2 Hour 14

46A-D 8 Ionization
5 Infrared

Automatic CO
[Except In Battery
)Room

1-1/2 Hour
25

47AAB Ionization
6 Infrared

Automatic C02 1-1/2 Hour7 15
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Minimum Rating ]Area Firel
Of Fire ISeverity I

Area Boundaries l(Minutes)l

50

7 on zat on &, utomatxc e uge
Thermistors For)For Charcoal Filter]
Charcoal FilterlUnit
Unit

7 Ionization & lAutomatic Deluge
Thermistor s ForIFor Charcoal Filterl
Charcoal Filter[Unit,
Unit

51

53

8 Ionization

17 Ionization

46 Ionization

None

None

None

3 Hpur8,19

3 Hpur9, 10~ 18

10

42 Ionization None 3 Hpur10~ 11 ~ 18
I 10

55 13 Ionization IAutomatic CO
10 Infrared lExcept in Battery

IRoom

3 Hour 30

6 Ionization Automatic C02 1-1/2 Hour 6

65 Ionization Manual C02
Automatic Halon
1301

1-1/2 Hour9 71

58 76 Ionization tAutomatic Sprinkler)
]Manual C02
lAutomatic Halon
I 1301
I

3 Hpur11 67
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

I

Minimum Rating )Area Fir el
Of Fire I Severity

(Minutes)Area Boundaries

59 6 Ionization Automatic C02 1-1/2 Hour8

60 13 Ionization
10 Infared

Automatic CO
Except in Battery
Room

3 Hour

61 2 Ionization None 1-1/2 Hour

62A,B
and C

63A,B
and C

Ionization l Automatic Pr eactionl 3 Hour" 2~
ISprinklers
I

6 17

ISprinklers
6 Ionization lAutomatic Preactionl 3 Hour" 2~ "7

57

58

70 12 Ionization, I Automatic Deluge
Thermistors for)For Charcoal Filer
Charcoal Filter)Unit
Unit

71

72

2 Ionization

2 Ionization

Automatic Halon
1301

Automatic Halon
1301

3 Hour 10

12 Ionization, lAutomatic Deluge
Thermistors For)For Charcoal Filterl
Charcoal Filter)Unit
Unit
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Minimum Rating lArea Firel
Of Fire ISeverity

Area Boundaries l(Minutes)l

66

67

68

+~o>

103

118

'20
122

IThermistors for
I Cable Trays
I

lThermistors for
)Reactor Coolant
)Pumps and Air
(Handling Units
I

IThermistors for
ICable Trays
I

IThermistors for
I Cable Trays
I

IThermistors for
I Cable Trays
I

IThermistors for
I Cable Trays
I

None

None"

None

None

IManual Sprinkler
IFor Reactor Coolantl
IPumps
I

lAutomatic Deluge
)For Air Handling
I Units

None

None

None

None

None

None

3 Hour 13
17
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

I

Minimum Rating !Area Fire)
Of Fire I Severity I

Area Boundaries l(Minutes)l

74

75

76

102

104

119

121

123

IThermistors For
I Cable Trays
I

IThermistors For
I Reactor Coolant
IPumps and Air
(Handling Units
I

IThermistors For
I Cable Trays
I

IThermistors For
I Cable Trays
I

IThermistors For
I Cable Trays
I

I Thermistor s For
I Cable Trays

None

None

None

None

)Manual Sprinkler
IFor Reactor Coolantl
IPump I

I

I

lAutomatic Deluge
[For Air Handling
I Units

None

None

None

None

None

None

3 Hour" 3 15

Table 2-2, Existing Protection
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Minimum Rating IArea Firel
Of Fire I Severity I

Area Boundaries l(Minutes)l

77

79

80

81

82 I

90

91

92

126

127

78

83

None

None

None

None

None

None

None

None

None

None

8 Ionization

6 Ionization

None

None

None

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
IExcept Between
IZone 15 and Zone 16I
I I

IAutomatic Sprinklerl
I .I
IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

I Automatic Sprinkler I 1-1/2 Hour3~ ""~25
I

I

IAutomatic Sprinkler
I

IAutomatic Sprinklerl
I I

I Automatic Halon I

11301 and Sprinklers I

I

IAutomatic Halon
I 1301
I

IAutomatic Sprinklerl 3 Hour
I I

I Automatic Sprinklerl 3 Hour
I I

5056
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppr'ession
By Zone

Minimum Rating IArea Fir el
Of Fire ISeverity I

Area Boundaries l(Minutes)l

84

85

86

87

96

97

98

99

124

125

128

None

None

None

None

None

None

None

None

Ionization

Ionization

None

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
IExcept Between
IZone 18 and 19
I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I I

IAutomatic Sprinklerl
I

IAutomatic Halon
I 13O1
I

IAutomatic Halon
I 13O1
I

None

1-1/2 Hour

88 IThermistor
ICable Trays

IAutomatic Sprinklerl 3 Hour
and Automatic C02

8632

89 None IAutomatic Sprinklerl 3 Hour 1223

94 None IAutomatic Sprinklerl 3 Hour

95 IThermistors
I

IAutomatic Spr inklerl 3 Hour
land Automatic CO

5278
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Table 2-2

Existing Protection For Fire Areas

Fire
Area

Existing
Area

Detection
By Zone

Existing
Area

Suppression
By Zone

Minimum Rating lArea Firel
Of Fire I Severity l

Area Boundaries l(Minutes)l

100 Thermistors lAutomatic Sprinklerl 3 Hour
lAutomatic C02

6728

105 None l Automatic Sprinkler l 1-1/2 Hour «3Q

106 1 Heat Detector None 1-1/2 Hour » 016

107 1 Heat Detectorl None 1-1/2 Hour 9716

108

110

None

None

None

None 3 Hour"4
«Q

109 None

None

None

None 3 Hour"5 10

112

113

115

None

None

None

None

None

None

None

None

None

None

Hour 25

3 Hour «0

117 None None 3 Hour «Q
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Notes:

1. Open stairway(s) penetrate boundary.

2. Grate in ceiling of Zone 8 to Zone 33 above.

3. Floor drainage opening from Zone 17F to Zone 2 below.

Grate in ceiling of Zone 26 to Zone 34 above.

5. Hatch with layer of pyrocr etc provides access from Zone 40B and Zone

41 to Zone 55 above.

6. Hatch with layer of pyrocrete provides access from Zone 43 to Zone 56

above.

7. Hatch with layer of pyrocrete provides access from Zone 45 and Zone

47B to Zone 60 above.

8. Hatch with layer of pyrocrete provides access from Zone 59 to Zone 52

. below.
A

9. Hatch with layer of pyrocrete pr ovides access fr om Zone 53 to Zone ~~™

below.

10. Hatches with layer of pyr ocrete provide access from control rooms to

HVAC equipment rooms above.

11. Hatch, with layer of pyrocrete provides access from Zone 54 to Zone 58

below.

12. Small openings near ceiling connect Zone 5 with Zone 62 and Zone 63.

13. Hatches provide only access points from lower volume of containment to

the upper volume of containment.

14. Open pipeways above door providing access from Zone 80 to Zone 110.

15. Open pipeways above door providing. access from Zone 84 to Zone 111.

16. Plastic battery cases are only combustible material.

17. Controlled access into each zone is via a locked screen mesh gate.

Table 2-2, Existing Protection
I
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3 hour door separating control rooms has beem modified to

include wire glass vision panel in excess or 100 in2.

19. Elevator doors have 2-hour-fire-rating.
20. Suppression coverage does not extend into zone cubicles containing

radioactive equipment located behind shield walls with controlled

access screen mesh gates.

21. Open stair connects 29B and 29G, ladder connects 29D and 29G.

22. Detection coverage does not extend into zone cubicles containing

radioactive equipment located behind shield walls with controlled

access screeen mesh gates.

23. Suppression coverage does not extend into zone cubicles containing

radioactive equipment located behind shield wall with controlled ac-

cess screen mesh gates, or over the monitor tanks, compo-

nent cooling pumps.

Major combustible is fuel oil day tank located within 4-hour rated

constuction with 3-hour rated access doors.

25. Small openings connect Zone 2 with Zones 112 and 113.

26. Suppression and Detection coverage does not extend into 44A thru 44H,

classified as high radiation areas with controlled access.

27 ~ Suppression coverage does not extend into far north section of Zone at

El. 620'-6" or by entrances to Zone 43.

v
Table 2-2, Existing Protection Page 15 of 15
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In the following
color coded figures, 2-1 thru 2-11;
BLUE indicates FIRE AREAS
ORANGE indicates FIRE ZONES



I(

'III



Htg bat RCOF E.L C595CIN

FL
E«.Ctt)LO'l

EL,Fcf09~0

~FL.EL.59 t ll

I
NTR,N CSB I

Cellctl 6 D

79

90
etta,

PL
VHFE No I
CONSULTATION RN.

SHIIT
NGLNEER RIE

SPA

OMAHA

I

ELEVATOR 91

YttRD ORIVCN

I, "i
17 17
0 E

HVAC EQUIP. AREA

'EL'ELLttaltt R

AIR R Ctttt

T —VNIT NOE
CONSOLE RPL

COICPUTER RIS

EL665ltf fi

TROL

17 .17
F G

MOYOR ORIVC
X 4CCOPU P

COllPR„C'IIPO

LAN'IAIR Co NP RELIC ~ . AICICC —D+ 84
VOIR

96

NYCTO 6A

I
I

i

Icolc\Yva Qtf
9

ato RLHI

I

H TILLCb

Q HTRCA

97

85
Q. NIR.e - 5 Cf ~

I

I

I

I

I

8

At

Vf P I

l

J J J
0 R

5 I65

.~ J 5ICS

R ~ 5167

5tae
5ICC

Stgt

J 516I
8

5ICI

st R at Nc tt$

LOW OCMANO
PC RC PUMPCVC

IIIGN DCMLNO
DIRC PUMP<f4>

c

IRLYLCPLLN PIANO a Ftgt POOY'LCYION
ptcACCG Ptatf

IllSC DRalN TANK

4, ~ NatttftaPSIYYPl

CSSCNYILLSLCVTCC
59IIIPRCIYVO) CLTLCSUPPLVICOCS

S ECT lohJ G-C
MISC.DRAINTANT~a

4P9/MPS

O'IRAINCR

C L5a tot/e

NlcaN DILCTCAND
PIRC PUMP

tatattg OCMC PCNOS

I KEY PLAN

L

Pl. MT
VNI'I N4 1 VISIT N! 2

FLANYICCAYT /
SOILtlt SYACIC

~AUX. CRALIE

l
YOPOF Ra/.LLOSSLS'M Ala! CRA NC

IOPOT CLLCLOICYCP

S ROOF f o5VO C MAIM HOOK CX ~ b EXN. A EXH.'A CXNI b
I

EXIL 'C

CLOS 'a

E~L-OOO O

I ~

R.R.'TRACK

~I'1",,~EN.T.LAOS l"I'90 I
F'L. Cl. GSSLO

FltD PUMP

91
1 COO9'

TUR SIN C

'" 96--
LHITJ

GCN LCASS 97
R.R.TRACK

FILOob'o y

ELS9SLO'e44
77

IVCD.AUX.COO NQ
IICC PUMP I

EL. 59 I 0' ~

80 - '
I

t tr 84
«c c

~ l ~ ~

85
M/.C

TVRS,AVX COOLCtE

COND.PIT E L. 5T 9LO INTAKETUNNEL EL. SCRSLO TURSIUC ROOM SUMP

CL 5~7I'9 ~ CO: Pl 7

I

FEED PUMP 'TVRDINE COND.
CSSLVYILLSLCCICC
oal LR svpp' ttocs

74.0

INTAKE TUNNEL EL Slob 0

TVRb. AVX.COOLER
I

TURB Avx.Qoa'NG plNp

TVRSLNc Roam

S E. C T 1 O M ESS- 9
, URP~. R.OONL

hF ca R l TO

ctcNORLi Scale'tele

PLANY ICCAYIVG
DOLCR OYACK

'l
a H T R. $ AY R,o o F E 1. CS ct'

PL

VN I T St 4. I

BACK
UI',

94
FA

78
4

TVCC BCXLER g3 g5 I oatccoNPAtc
tae e

92 TUESDlt. K
gg

HEATINS BOILER
caND. BoosTER
PVMPS

DSCH. TVNNEl,

EL. 5CT7'T~

PLCL.SYD 4 lta K CORNO
t ILLSD

CL.S?VeF

82 ESECTORS tlat/ P/ R 'OOLERS PQJKC . LUS Oo Rt„„l
" ~

1 ~- 83 "" 81MS

NT

VSIIT )IE C

99

ICCALgtttR

.L
TURb OIL TANKS

100
NCIO
OSIS

87 lvbEoELR DM

88

7V~M

Mol U

DRAI cooLERs

E87
COVOLNOLTa Caaaalcag
YLVR l OVNP

FL EL CSCLO

98 STEAM Otr AIR.
E5ECYDRS

)
I

RRl ACX

89

INENERALREVISIO

RCVISIONS

TTN Ncaa'c lie aaafcalT OT Pe LVCNCAO
ctlctatc TOeca lcatlcc NRO. CN 4 toaaN
wa coaeaoa tact lt ll «ot N N «faoaago
oa cceca la «eM oa w fala oa TTN Na foe
«Teat Tptwaaoe To /OT Icataa aataNT TTR
oettca coeeat cf TN A c o cccvlcl coat c»
Na CN OOOICN octeNatat lo acta afeaccaw ll 'N N acttaaeo ofca Noaclf

INDIANAR MICHIGANCLCCYRIC CXA

DONALD C. COOK
NUCLEAR PLANT

SRIDQlAN NICNICAN

PEAMT ARRANGEMENT
SEGTIQNs A-A,B.B a cc 9

.VIInS I'a 2

DR NCLI2e5161-B

a.—cp A

CAUSTIC STORACTE. TANK

DEMIN. CAUSTIC PUMP

ACIO STORAGE TAMIL~

SCCt tN RLSN
PVNPSIOOV

LNYAXETUNNELS

S E,cT

CLYtON.

-txocANStR tNTACE TLPIXELS
CSSLNYVLSLCVCC
CL tc StpRY Itotta

IoN A -A
QtscN 'F VNMEL~

FIGURE 2.1

N

~ ' tel
~e
e *R4 I

AVCRICLN CLCCYNC PORDt SCRVICC CORP.

C SROADWAY ACR YORX

0



I

0

1

1

I

)~



~ ~

RtACTOR COI4YAIHHEHY
UNIT Ical

RfACTOR COIYAINHtN'F
VNIYNo. 2

GE

Fg

L

et
et
et

M

$65

P O

OI OI
P OJ R

KEY PLAN

I

I

I

$65

MSN2
5462

SICCIE

W $63

M $63
]D SNK
II

I

I

NORMAL51 H. GER ~

KXOWDOWH FLASHTK,

33A
RKFUEUNG WAYCR
STCRAGt TANK.

CONTRACTOR
ACCt55 CONTROL
ELDG.

ICf 510RACt
CIN
KNCINCtKHG
54FKCUACO CINT

TCP CF CONC.
KLCCO40

HAIN STKAM
SAftTY VALVES

SUPPORT
CRACKET

FKKCIOATKR
'PPLY

ICK
HACH IN E

110
'9

RfFRICKRATICN
COHPRE550RS

CL.106'6'ESICVAL

NEAT
KXCHANGKR

LtT Cxse'N HEAT KXcH.

~cettOL SICIH
CCK tcsttoaat
FIACN CAVK

69 CCKALERAN.

0 C
Ct

IO CNICOK ISOTONlKGCA
CEO CON HOCK ~

KLc55'0' I ELGScr-cr
I

KL

63540'CNTAINHlNT
PUACK

SUFPLY UNITS

KLG55lo109 K.CS3

KC'XHAUST

DUCT

rTCP OF PN C
KLCSt

34A

II

RKFUtl ING WATER I
510RJGE TAI4K

VXXKRRCOH

IlKLCI2IIr

OKHRL3 8
33B

44D
EI.

44 44H
I

50'LcINO'4/

.C5540

EEL.CCYIS

EKCACSCC

1 1 6 PICK TUNNEL I

12
62C 63C

22
sl'el'.

PIPf TOOIKL

CCCSCOCOI CKNN PUMP

GIANT"JPSCIL GEM. KUOWOOVNTANK

1D
IL$1340 HAINSTCAM lfuo ATKR RPING 1 17

CHARGING PUMP RESIDUAl, HEAT
SECTION F-F

t
RKHOvA'UMP

COHPONf HT CCOC INC
SVRGE TANKS

H t V KXHASCO UNIT
1p6 ELCC340'9

I
YCLUNC CON C. ~ A.

SEAL MATER
tICAC

CXCNAAllt'LCOO'.VLGILCF2LE

VAULT~

ELEC.SW IT CI CKAR ROSH
40

C D SAYTERY RH.

55

41

oatt CY KOK O

TRCL ACCESS AREA

43KL.Gosto

ELEV. 52

44

EL C530
I
I

H.C.4

HONI1OR TANKS

45

ROOF
CLC594 6

60

~ C D CATTERY RH.
I

S.W. GILVAULT

ELC25'0'IEM-

FUEL
OIL PUMP t
VALVE TA, RH,

KL.SSF-S 14 Cl
15 16 110 Ui

6 64
II

6M 65 0SL
KL50140

H
18 19 21

CIK5KL FUEL OL PUMP f
VALVE STo. RN.

fL.Ssf 0

SWCTCHGEAR
CABL'E VAULT

ELEC. SWCTCNGEAR ROOIvl

TRANSFORMER ROOM

EL.SOS 0

79

SAFETY INJ PUMPS

1 14 EVAPORATOR COlt, DRAIN
TANKAND FUMPS

f,OCKC AC/i )YAP

CVCS HOLD UP TANK
RE'CIRC. PuMP

AUX. BLDG. SUMP
TKCe. CCIFCRC
C LTCRQ

KL51540

SUMP.

SE.CT ION"E. E.

) PLANT

COCKACD\TKRFND
ION LICH FRIKKS 1 15

SEAL WTR. INJ. FILTfR5

REACTOR CSSLANT
DR.TK. FVHPS

PRIHARY 'W'TF. PUMPS
REAC. Sfa COOLANT FILTER

HOLCI.VP TK. AREA QIHP

fL.50149'AIN

CllAH 3
FCKDWATKRPIPING

85
DIESEL GKH.

VENTILATION SUPPLY UNIT

CABLE PASSAGEWAY

40
55

42 8AT . RM,

53 CONTROL RooM

CONCENTRATES NOLDSIG TY. CABL

43
EL.609'0

CoNTROL ROOM 54
EL 63 L0"

VAULT aRIC ACCD TANKS

AN TCIA ANKS
44 i

COMPONENT COOLINra
HEAT EXCRANGERS

52

COMPON'ENT COOLING PUMPS

CABL'E PASSAGEWAY

BATTE RN
4

60
47

14 15 16
ts

EL STK3

110 18
VENT CVCCS

19 20

aRct70.0vtR 71 7 ARo73coeR EL G>o O

SltcTCHGEAR CABLE VAULT

I
ELEC. SYF CTCNGEAR ROD CA

ELIGCSOLCi

TRANSFORM'ER ROOM
EL.Ssrw

4 5 Ceeaaa at et tn
2 GENERAL RtYISIOH ~ tc

e I FCNCRAL REVISION

REVISIONS

nial oaaean to ne aaoatan oa ne oecaHae
ctcctotc ooeco tcetcc cOaa. Oao to toaate
~aoe 44aotlee net It e aot to H OOJsooaate
oe Conte n eaoat ee n oaac oe otto ote ooe~ eeoeeeoa te aaf ttatae anaoet ell
~etna taeeat oa ee oct Ccancc coat oe
aoe aat aetaoN Hteaanao te nee oanattK
tao tl to K ettoeeo oaoa aaoatn

INDIANAA AIICHIGANKLECIRIC CCX

DONALD C. COOK
NUQEAR PKANT

NUDCMAR HNHICAN

~ ~e'

EL.S9l.O

EL.589'-c 79 WASTE GAS
1 14 COMPRESSDRS

CVCS HOLD UP TANKS

O. .4

SECTION D.D;

EL. 5 Ga 2.0

El 587'0
LI STEAPK 6 85

1 15 FEEDVFTR PIPILIG

EORIC ACID EVAPORATOR

DlFSEL GEN.
EMERGFNCY

FIGURE 2.2
N

nea Oaten
~e . ~

s I
ea aaa %g
~ % aoooa

e

AHCRNAN CLKCTRN FOVCR CKRYNE CORP.

2 SROADWAT SKS YORK

0

PLANT ARRANGEMENT
SECTIONS D-D, E-E 8 F-F

UNITS I 8 2

CNL HO. I2-SI62- 3



I

T

T

V,

I

'Ij



BL
A~

* I

I

I

I

I"su+@

>KSI82
P

"," I

I

I

I

KKT PLAN I

I'23' HS'

REACTOR COHTAINMKMT
UNIT Ns1

HS" 0 (DIA OP LINERskcS

OK

ELTCB''

"I-
RI 68

SI'IAMGRNRRAICR
tNCAOSINt

OLAII
ILIS KRIS KtCObtICSRR

AcctSS CCbc

+LSCSf
.Il Coi SRttroMSNtR

ICK COHDENSKR
Pt tt
SSSPOPK RATHIG

FLOOR
ELCS212 Y

Pt ttSSOf

ROOF EL.C44 0

PLATF. ELCRC-be

PQLSCCI If
R00F 6

KL.C50'0
6

fscoiaa.
'LOIIi

49~ I
I

3 A Ptttog
NP 6710 3

.'T
I

CCPG

Slllli
KL.

CIRI0

EL.
633'0'7

CDIID NSATE
STO R GE TAHK

sISCPJ

GRADE f'L 608-0

II5'-0

I23'-0'EACTOR

CONTAINMENT
UNIT NC2,

CLARK R LOS RII CDNTAINPICNTSPRAY RINGPLANT

SRIOCC PLAIO
RL.'N 2'

EL
750-3'6

TOP DECK VENT
DOORS KL.'ll

SL'IIK'AN

COOLER
UNITS

TOP OF ICK BED
EL. 698LTPR

CC CONDENSER

PRESSURIZER

c<2OSSS'IOS
3

CRANEPOLAR

VENTILATION
UNITS

UPPER
PLENUM

~ ~

5

MANIPULATOR
CRANE CONTROL ROD DRIVE

MISSILK SHIELD
9

i 50 INLET DOG ItS

DETKCTOR DRIVES34

BIDING

KL.CSO'
CAT

(zZP 10
8
117

,75
CONDE SA'TE

STORAG TANK4 L
SUMP(

I UPPER INTERNALS STORAGE
2 LOWER INTERNALS STORAGE

TOP OF PROTECTIVE SLEEVES
EL C32'-CIK

4 TOP OF STAND ELCKI"Hhc

5 MAX. HfIGNT HEAD LIFRIHC RIG
KL.C48'

6 WATER LEVEL EL.C45LIPA
I VENTILATIOH DUCTS
8 SEAL TABLE
9 VESSEL FLANGE EL 6 I'-IK

'KL.COSL0~

ELSBO :."."': ~ 5
KL.58TCS 27.:

KXTCRIOR PIPKWAT !
TANK ARKA
PIPC TUNNEL

116 EL59613'f 66
KL.598'9. 3'I5

REACTOR

KL.COBIIO+
IFI

+FUEL TRANSFER
TUBE EL.COTL2>o

REACTOR COOLANT
DRAIN TANK

LINER

SECTION G-G

REACTOR

RKACTOR CAVITV

'4 26

PRESSURIZER
RfLIKF TANK

ELECT.
PEHETRATION TUMHEL

CQNTAINMCNT
PIPC TUNNEl.

69.PE RSOH KL
LOCK KLCTT'%'

RL.CCI 5

RCSPC ACb ltlo
FttSNN tioc

CICS NIIID
dtO CRNNC

'3
PIPE TUIIIIEL

EL C33'0

SCS IRIIS

~EL.CI2L

0'EFUKLIHG

WATER FILTER C

KL.SSI'0'KFUELIAIG

WTR
PvRIFICATPdu PINIP ELL Sb210 WASTE HOLD UIT

'TALIK
PLANT

SECTION H H

OOCQWA, LS QKM~OV
rrtVKBNTHKOKPOINTS

SOO 8

69

SPENT FUEL AREA
EXHAUST VENT
S'STEM FAN

NAIKRARTIL

KL.GSO'0'PENT

FUEL PIT

KL.CO6.2

I61

SPRARAIRFIICI TANICS

EL. 58T'RF

SECTIO

4

36

I i5-

TR'EHCN

PLANT

FIIFL HAHDUNG cRANK

EW FUEL
STORAGE AREA

ELCSO'

Sk IICRVRM.O2

KLC33''ORNI

Rott Ric
Ntat RICNANCtt3

~EL,CI25 0

SPENT Fll'EL PIT PUMPS

WASTE, KVAP. muO.
TANK h PUPIP

GRADE ELCOB'0'

STOM CRA,H'E

32

'EOUIR HATCH

EL.COBSO'OIIOaa Tk

- BAtfR

PLANT

5'ECTION 'K-K

50 TOM CRANE WITH
20 TON AUX. HOOK

CONCRETE MOCNG
ROOM

31

DRUMMING AREA,

CLSST IO

GCINRal. ACTISNW

I CINCROI. NCTAION a NdS

RSVISIONS

TNI INONO N M TOONON OT TN ONCNCAN
accTNc Towia NOTNC coat aw N NaNo
NN INotN tel fl N ON lt N NIONNN
ee ItfeiN Neei ee Ia ffec te eIN Ne Nt
NONO NateaaaN It IN NNN ~ITNN TN
eellle Iteoal Of TN acticalICC Coif IN
fee OOT TTOINC NTO IaTII lt IINI~ NNONC
ON N ltN NNONO NN NNON

INDIANA8 MICHIGANRLRCTRIC OCA

DONALD C. COOK
HUCtCAR PIAHT

SRISGNAN NKNGAN

PLANT ARRANGEMENT
SECTIONSIG4 H.H',JM 8 INK

.UNITS I Ii 2

0 .~. I2&IGS-2

~NvrNrr,
c

O

o ~ ~ r A
I
h

K

FIGURE 2.3
N

ANCRKAN CttCIRIC PONtR SCRNCC CORP

1 SRGASWAR 'NCN TORN

e L
O



S

It



A E N O

SIDING

ROOF VCNTILATOR

ROOF'L.659

0'SVI

ECCtftll'tf

Kt 5980t . HOYWELL
ESP

-i'I.Va 'LSsff Ot

~r
ttgSHOtfCOIPSF ot

fOR CONf. Stt TI15 Oars.
OttttfASJat tlttS OfTAIL

IISttt'0'llfilt~ I)
tLSCCVFjltctII)

CF

iSIUECS Gtlt

3SCO

MOISTIIRC 5C PARATOR
RCHCATCR

EL.633'0'DOECAET

HIGH HcttllTUSE )rr'LPHEEF EQ No I

IAKI1'Ittl.tt SOCECF It609'Ot

CHES)ER ual DTAINCOottfs~

3 8 tLSst'~CF ftHCE CO)DE tt3

ROOF VftlTILAYOR PYROJCCTOR

ROOF

CLYES'0'AIN

CHANC

ROOF YCHTILATOR

ROOF CL.C59

oCS

OIOISTt/RE SEPARATOR-
RCHKATER

92

COHDCH

81

91

I
ER F8 . 8p

I
I

5S

tAtf.RS

SO

OO
I

ELGES'-Io 55

42 41
CC. GO -6

EL. 16
SSY'HS

Rfaf OYAL
AREA

COND. PITCL.SOS'0'IESELGKNKRATOR

KI 56350
I

43'.0 I 45-0 40'

H

84'

SECTION L-L"

AUXILIARY CRANK

8 KD 4 L.P.'TURBINE
UNIT N I

VALVES

5 YANK t coHTAIHNCHT

I
Cora fRACTISRS ACCt$$

COEITROE EAO»r

SWITCHGEAR CABLE VAULT
ATTERY RM,

ROOF EL.F437'-G

COHOCHSATC
SYORACC TANK

«IIIOSt
1

I
RtfutLCHG WATER
SfDRAG C TANK

SILENCER .
aa cca o't

«ra4

EI
cl..sssso' 16 1

~TANK AREA
PIPE TUNNKL

KL.SOU O.

112

84 0 54 0

SISEIMARY WATER

1 STORAGE TANK

I

GRADE EI..G08'

Er CL.CO)CO'

I

I

I

I

I

I

I

I

I

I

I

I

I

I

rl
iil

N

I

I

C
E P 0 J SIEC

J SICI

8 ..~. J SHII

OI----—3 SICI
A

J
N

KEY PLAN

OEEOIHAAYHICK rfAYEEtt.5SESC~
LAIC ttVCL CL 5OO'HS ~

/
EL. SCCLO~

I.,C'„:;-'-'OA
COHY.Ctt Tr»

Ottrr A/+

REACTOR CONTMHMKNT
UNIT N'S I

68

SID:NG

ROOF VENTILATOR

ROOI'L.CSO 0

EICISTJRE CKPARATOR
REHEATCR

EL.C33 0

foatIOftfcc~

g L.P. HfATCR N't I

CL.609 %

A'L59l'S)" 83

DISCHAR~PlPES D EfAID
ROOF CL.YES'0

I

H.P. TUR8INF.j ~

UNIT Ncl

! SCFAHAYOR-
RfHCAYCR

[
ROOf CL.C5SSO

ROOF
VCHTIIATOR

~CA

92
c

HEATERS

SA

II 1 ~
, 80

ICA

ROOF VENTILATOR~g PYROJCCYCR

I g 8RIDCAE

/ CRANE I

I:CONTROL ROD
IiDRIVC MISSLE

SHIELD~
ilVESSCL FLAHGK

KLCEIt))E—

REACTOR
I

!PUMP

CLCCCCY)tl

UPPKIC
PLENUM

CRANE WALL
MAINSTEAM

VCHTILATION ENCLDSU'RE QMESTI
UNIT EXHAUST ROOF

VKNTI'dfCR

CLCC4%

YfttcSftrtcoct
cE"'127 108 'E.,

67 '1052gg

Cl..r SO'.0
tcAIEJ ottttc ulrs55 101 ',EL

CSF.O

Cos'0

12 66
FCCDSEAYCR

1 10 CL600LG~
CL58Y 0

RAMP

3

CRANf.

WATER
L'EVKL

ELCCSSIIt

. 66

33

'8

1

MAIN STCAM ENCLOSURE (fAS
O'TEAM GEN'ERATOR STOP VAL
LOITER COMPARTMCNT
YCNTILATIONfOUIPMCNT

KL.CEILG'l

Glf'0
GRADE

KLCi08'-0'EL593

0

VENTILATION UNIT

TOP DKCF VKNI DOORSfL.YIS'-YHC

FAN COOLKR UNITS

TOP OF ICC DCD
EL.C'98'F 3

ICE CONDENSER
STEAM GEN'ERATOR

OILET DOOR5

ROOF VENTILATOR

rLCC4 0
MONORAIL

VENTILATION DUCT

Tj
VES

2 CENERAt. REVIS)
mt I G'ENERAL Rc.VI ION

REVISIONS

fra oaaoc s fac trrfaffcr no ffscafcaa
ccccf OK tcwta scaaKE coat. ee 4 cHacs
~toa coaoooa faaf ff tc IH fo H IctkotQo
oa ccrco s wu oa fa tare oa oleo toa m 8~ art&loca H Iaf tcafaa Rflorf faE
~otfEI cercrt ot faf Act SCrflCC Coat oa
toa JN taatofc octo Eafaa tt froa aftfaaK
Iao fc to H affafaao atoa acoacH

PLATF. EL.S78'

fL.569'0

SULF URIC ACID STORAGE TK

SULFURIC. ACID PUMPS

CKtfAUSTCR

«~';I"; '
~ a 'I

1

~....i fLSC3'0
al
IY

112

CLSYO C
CL.3CS'

HKAIO 1 DRAIN
PUMP

33B !

LEON FROL ACCDSS
SIH ANT PERSONNEL

FACILITICS

Kl 60ftv6
CL.SO8'9.3'IS

I
+ REACTOR

ACCUMULATOR

EL 586 SYE

EL.SDILO'

I'ANKARKA
PIP K T UN NK L

CORTAIIIMENT

1 2p PIPE TUNII'El
LOSE

tt COC J.F,ICFOr
ACIHtCOOt RlQofl

INDIANA& MICHIGANELECYIEIC CD.

DONALD C. COOK
NUCLEAR PtANT

~SIOCIIAH HICHECAH

PLANT ARRANGEMENT
SECTIONS I:L 8 M-M 9

~ UNITS l82
DSL IECK I2-5I 64-2

SECTION M-M
EL.SSLLO

84f Oa

~ cirro
A ~

F(GURE 2.4
N

~ or taro
AHCSICAH tttCFSIC tOWttf frrtfotCollt.
1 SIEOAOSAY - IFKCH YORK

O



jl

I"

1

PI



0

N5)63

c

09

I
J

P 5)CK
>CSict

P 0 Pos)62 I
5) 6)
, I

Q 5)C)

+M R

I

KEY PLAN
35.0 I 45' 430 I erf 0

CNS)ENSLONS TVPICLL FOR ALL SECT) 5
l )

)CPS) K .1)ti4

50'TON NOOK L'IFT EL.CSSIB

'240 TON HOOK LIFT'E'L.)'a81)B'AINCRANE
,I IOTON HOOK LIST'EL.)12 0 MAIN l CRANEf

MAIN GRAMS I l

Car EM CLEANINCTAN
I

)
Cl,.sti'

CiRC. WATER PUMP
+tL 514''~l

AUX)LIAR'r. CRANE

1

PCCaSNr Nt.
VLCVUN
PVVP

,, EL.C33 0)
.FIRE Il ' VAC)R)M" 'IiI i

) I ~ ~

I DKSLS)Wit%

99

87,
ASSON fXO)ANGER

CON)ROC A)R
COMPRESSOR

96 I

LCOC O ),

li

i '84
DNMNSSR

CL.51)ita, STRAINER

41DN NOOK UCY KL 612'

L. 65'I

SPACE RKCVLCCO FOR
ERECTION DF WBC
OIL P)ta))la ONLY

17F

2 I

CONTROL AIR
RECEIVERS

TURBINE, OIL TANX.

BKNVvtoaf)ER U)KE 0)L ROOM

1 7C MAKEN)P MSCS SCD Stsc)L

MAXKK)PWATER SVS Plx)L
GRADEEL~
SUS'

AUX FEC.O
PVMPS

100

STCAM PACK)NS C'lis

PLSTILW )

SPACE RCOVIACDFOA
CRLCfaoaa Ot)VSC Oa
Pltluao OMLVAUXILIARYCRANE i ) AUX)VARYCRANR

If~Dost t 1) Oj.P. TURBINE
Vi)IT o t

Y~Y

L.P VRSI'Nt

g
VNI'fa'2

)

'

~IOISTVRC
SEPARATOR
REHEATER

. JI
gtl 4330 ELCSSLCF .

I.
f
96)-

l

I6- 99) LIR NtATCRS
IS, IC

O'HCATCR 5
CL.COY 0

- ~ . 9999 g e
rtLS)fax ~ ~0

' 'Ogi'L59!VS

IS
CL
)Loaf 0

fSN 5 LOVER
R HEATERS

GRADE CL~
59SSO

6
6

Dtaa)
'CXCLRS I

NMucou Nstf)
!$87 84; I'3

FELS FCF I I a4

87 84
HOTWCLLPUMP

2l:
.I

LLSST e

(Ci SWISS

Lf.stA)KR 2

LCCS'44
AT'ftRY R4 60 I

~ 3 L.R L)KRtLcrtfr g

LSSCK'8
CLSYCsol

Et 5'IDLS

LaOlsfvRE
SEPARATO))
RtNKATKR

NPNCATER C /f ROOf CLCSTIC

e)LENCER
)CRADC EL.COD)rp

CXES\L C'ati)KRATOR

Nos CSSCN'TI*L
'sf Rvtc WTLLPUMP

1 1 3
NEATER Dr)AIN

PUMPS 113
VIC 4 OKMASD
FIN'C PUMP 113

ol)DIARY )Was WAfCR LL56).35
LAXE LO'ELEC.550%~

J

SECTION P- P ECT ION -Q SECTION R-R

LSLC SOT)DM
ELS55)3 ~ Btio4SSaf SL'Skd 45)OI ~ ~ ~

I /
CL o4 to .

CON TAINMCSTfoR COST. Stt
Ters tvafv Ah

PISD Tos CRANK laa'fir
CO Daa AeXLNOOK

I
LIFT CL.CSSLO"I

!

I

tITR)Ut StST PON))CN

OO~OOOOOOO
INTAK CRI D TAI

CRANKI 'A)NI
EDVa P.
sortsCf SO)CS) 20 foul)oars

COU'fRDL Rll
/ ta)LS P ROOM

MCX)VKPI ROON ICOMPONENT
I CODLISC

C)T4'otof RAIL Cl CSSLO

I

32

AUX I L )Alt Ur WICLPI
, SlaSCI ODIST69I

RIQUULL
INA)CLCIIS.

ROOf fl.
CCO'0

nlaDri
av scAT

EUCILS

KtfttutLSST SON)X)N
of )50)DN ) )Ca)OS )DOCS

RDOf 59.0)a. R TURBNat
UNITSl) I

t tLL,Lhs'l

tl.CS PtCONT L LA

LCSCAD

PASLKLCSL 53 LVVC
I
)'

)CWL WSa ~

I

MAINTURKS
0)LTANK

CL- I
4 sisal

KLCSO'-d

Das DCLLLL
cvcs cvsea scU

DLMLSLs@.2 51 v afa )ard LAa
SOLL VtDOORCl Cia'PEIIT

P ES
pa O

I tlt VAULTCW taaa)t'dROOF CLC)SE

Lfareerai ~~7L TRLNMCCal

91 IJ

SO 'TON CRANK I CLC)hfr
cv os case access
Male Sts lOCL)tDA)SC
KRLULL coaoaaa Dr paf
Cl 4OSLR

44 37afaaae) $

E CDV.d
SSCMYIAI SCRVICC

WATtR PUMPS
I CROSLRVSCQIWU)RLLS)t)ff

; T)sct LtrttCLScd 0'
ft)tt

CLSULSO)

4 e'0
~RL)L flu

LND LD)IVER

to';I
pltlraeeacL ) ~ CLSWaxfs

Lra )L ad.c9B 9A 81'I

I

~SLEK

EL,S') llo
62C! 62B 62A SLMPLC 4 6 16N 64B

ELKS)L0
ATION tXCX. RCILSN.

10 C 1B 129 I TURKS RM. SSFMP I ~I
RL Sfo'-9'4L J

MAKE VP
FILTER )

L I

KL S1LL9

~ofalc Aca D
TKLC tests KLS)g d facfvcLDK wAYER

PVR)rlCATIDN )NTtt
~LSCIPRDC,A)as+

claLUCIss tvSat

CONTAIN MCST
SORRY Pl)MtS

stRAY A)0)T)VK TANKS

t)IVLRV RKSKUAL LLCAY
LrttPVVP ~RCLLDVALPVLLPS
)Vest(HOLI ctsrearmwILVMPS caaesclvL pvMPS

SVVO

CLSTO 6—ELSCU~.
CVCS
NOLO UPTANN

SCRa)DV wasv
Sa)4P PLT KLCC)'

WMtPIT
FOR COaT. SEE
QIB CKTIUL+jVol)FONTLC'I PIPE

A)ECTION N Ial

H

OC3OOOO ~ i3O QOOQG3I

I

I t TRACKS

RECURE 2.5

2

~ Lao aa flsloa Ia
aSPAL f 'CHilON ~

aaoaav lfen naoffaseaf
LM a Ipaa o
GENE AL RLV)S)ON

lier eaanea n lfe ~Ielaala oa lle allcexae
cata)LK roe)a scaHCC loaf. Leo n Loaaao
poe LLLUMLtel n n aor ri ea aaaaoaaae 8aa Loftin faaf4 oa n faoL oe eno ne fos
~eeaa eeowaeoa lo an stoa ~Iraon Ile
~enaa aoaen af ne act saavxx coat oe
~oo an aoofon anewnaa le lien eolian,
aao n N 4 aanaaaa ofoa oaoaan

RKV IS IONS

)NO)A))Aa N))DUGAN KSEOTR)c ca
DONALD C. COOK

NUCLEAR PLA))T

DR NO. 12-5165-4

ANKR)CAN CLCCTRC tDWtR 5CRVICE CORt.

t LROLDWAY XKW YDRX

PLANT ARRANGEMENT
SECTCN6 NN''PP'O a'RR')

UNITS 182



1

E

I

1
1

P

CI



CL

AL

ID

SIGS

L,
DL

SIGS +@

aFSNC

I

I

I

IN
i

I

KEY PLAN

~ESICZ
0 ~ SICK

M SIGI

~ ~. M SIC(

I

CONTAINMKMT 8'L'O'Cr t- ~ rvrrr
SUMP PIT COMP'T.

C HS'

LINER

I2 43'.G

+ REACTOR p +CONTAINMfNT
UHITRI

3I"C

CONTAINMENT SPRAY PUMPS

RESIDUAL HEAT REMOVAL PUMPS

EVAP. COIL DRAIN TANK
Bs PUMPS

0
Cv

elf

PRIMARY WATER PUMPS

REACTOR COOLANT
DRAIN TANK PUMPS

PIPE TUNNEL

AUX. BUILDINri SUMP
(8fLOW)

SAA.EVAP. FEED PUMPS 8s
CVCS HOLD-UP TK. RECIRC. PUMPS BELOW

3 IS(TH CURB(TYP)

IIS'

PLANT Ss fAST WEST AXIS

CONTAINM N

LINER CONTAINMKNT BY(FG.
SUMP PIT COMP'T

rPIPE. CHASE

40'-0'IE

~

SUMP PUMPS

..Ar-r

EOUIP'T, HATCH(ABOVE)f CHASE40'.0'l'ess 43"0'2 0

AT
+CONTAIHMCHT + R'EACTOR

UNIT 2

(p (p(ips

CONTAINMENT SPRAT PUMPS

RESIDUAL HEAT REMOVAL PUMPS QI (~p
PASSENGER
ELEVATOR

2 2
LON l(VCL

NORTH SOUTH AXIS

I
~ 2 sr F

'1E
Xi

Aecsg

SVHO lATTN

r TANKpvMrs
HIGH LCVCL
SVHP YANK

PRIHARY HATER
HAKE'UP FUNP

RCACIOR COOlANT
DRAIN YAHX FUHOS

PIPE TUNNEL
FREIGHT ELKVATOR

OVERFLOW

HOLD UP TANK AREA SUMP.

PLATF. KL573L3

DE IQNG TUNHtl

PLAN OF SCRE tk HOUSE FORE SAY t CISQIARGE Ft(RIES

Ma;c MS Sa

FQI CDNI.SEE Pltk
oN DOG 12.5IGT,G)9

0

DISCHARGE PIPE

EL57CLO'S

5IRAINCR

ESSE NTIAL SERVICE.
WTR'. PIPING TUN EL
FL EL5IOIS

I

LADDCR 1 2 5'0 TT l'IC CAS. CURS ILIGCks 135l 0

CVOS HOLD.UCT TK.
PLATF. EL

52950'L.

EL 5C25 0'(TYIl)
0 QS

1 13 LAoocR

EL 57C'0

STRAIHCR

O
2

HIGH DCMAHD
FIRC PROT PUMP

LOW DEMAND
FIRC rRSV PUMP

HlxllR PRO)(C)
DRAINRINDS PRGGIHG Rvslr~ I +is Ncc

9il I
',e,t

A ry ~Iw FI.CLSGSV.- kok ES ENT AL SCRV

h2

NOH DCMAND
FIRE PROT. PUMP

HtATCR
DRAIN PUMPS

T IPKlll'522'Cr

U HIS S

A

r'q
[ i<

38'

rXvs»

gCONDCNSER~I
INLfTS r,"'r

COND.
8:

i I
', LJ(s
3 85C)2'

F

I
I

ISC.DRAIN TANK
CDNIPA I R PUMPS~PIT

VL.520rg
/TURBINE ROOM

$MP PUMPS

l . + I TUR8INE
I .Au UA RM.SUMP

L.57(F-S
EL50350 'l jill/tll(

TIIr k 5520(R JCSTO, I
~
''

9 FEED PUMP! MISC DRMN I
ODN

A
D. (c coND.'8

C'

I I

405295i

~ e

TVRS. COHDCNSCRSI'!ii i i'.: L! i~

'I!~iIIIIl!'I;.K'- 40L "~
~,llllll .„4'

1NirTS
l

i»
QCONDENSER

OUTLETS ~

L.J CVCS DCMIN.
CAUSTIC PUH

MAKEIcs SVST 2 M
ICAVSTTC PUASAS

EL.5'II' CHi0'RINATDR VLCC(SR

Wtg)/SUPPLY

I-SCCMU NISH PUURS

S(RAINERSq I
NAACTA'TStc)A

JACID Pllsves I

EL57( 3'IDCRRRUNGSTD

I

I I
F'.aR

OUTLKTS

TO

Ter EL. 57$"0'

~T I

OTS 4 qll~l I
LSGY

D

I
e12 +. 29,G

~VR l02'2DISCH. TUNHELS.—

t IRAVt(UTGSct 2tNS ~
.)

CCTSO llUCtGNt~
KF(rslr&'HVUISlUARGllt tl

559'4''

TclcrloGHtccttcckvt~

I
HI2$tcl

,FTAIO5
CONDENSCR P A se
OUTUNE (ASOVE) ,/T ~

RL(L. ~c 52SH

'I(R

'.C INTAKE

:I
'UNNELS

r ELS')T f

/5< t

5255(N5IALStelr
Ssttc RUUOS EL 5l0'0'

2

)0252 e- CIRC. WTIL PUMPS

tHXVT(tL
'UMPS

r

r

EL559'0

I s

s

CONOCN5(R rlt
OUTLINE (ASOVC) i

ISCH. TUNNELS

re'Cr50 Sllsct Gltt
Iclcr ICIcrNCH 5NICtGAIt
(2) IO 0 WIDETIYAAO

HIGH ROLLKR GATE'S

ltDDCR

r
EL573'

..A-Ar

«CASA STTNSNN

CDSCSAC RCV TSTOTS Adx

Celt NTSAL SCRVrc C~
WAICR. DI5CNARGC

IFP Pier
(tvRI (nr)

STOP LOGS (TYP)
(WHEN IN PLACE)

Pl"SCRAlCD Rill
STOP LOGS
(WHEN Rt PLACE)

O
lrelOH)G 0
HIGH ROLL'ER ~
GAT'E.

CAR CRLL\PTO)
KRIOlllCD~l

ONHEN a Puff)l STOP LOGS

CCCCNtlAI SERVICE
wATUR~ RCVISIONS

evs wssss N Nv TTOTTOTT sv NN ANIATCAN
cscccxsc Toeu uosscc cosr. u» N ssssco
~sos coeeooe ws IT N OH To ss TOONrcso
oe cervL N reexc ee N Tsec ee esco Toe Tw
Nwo eeowese Te ATT rssw Tvevvr bv
~ATTTT svesu «Nv Ale uencc cosr. oe
~oe ser resrou useessrss Te Tsos lalssssc
see ls To ss slleeve oeee Tvelvss

A~ A ~

~ IT

~
'

'a IN(ACR PID(

UNIT Nsl

G

lllSSTCCN 55 PIR
~lD(NRtHARCH IACS
Sett(H acltO DIS Ot-~

UNIT NS 2

FlRIP t SCREEN
HOUSt

K

SHORE LINE

FIGURE 2.6

INDIANA0 MICNICANttECtRIC CD.

DONALD. C. COOK
HUC(EAR PLANT

PLANT ARRANGEMENT
PLAN BELOW BASEMENT 0

)JN)TS ) 8 2

DR. ND. )2-5166-3
IASA Tslc TSA T) STO.

WS T'VA
.Z h4O'l'8

~ e AleJv

ANCRKAN CllCVRC ROSCR 5CRVSCC CORA

2 NIDADHAT NCW TDRX

0



I

)

0

b

1



a
ON NO

I

IN.~f-+~ I

"J I

I

I
M K K&43 I

Et Mstct
DL P >Dstct

a Sul
I~~ RL

B~BECI
A

ltt

IO M

I

I

KEY PLAN
I

I

15" 0'0'

I SPENTiRESIM STORAGE TANK
2 SPRAY ADDIT(VETANKS
3 whsTE HQLD VP TAltxs
4 WASTE EVAP. FEED PUMPS
5 WASTE EVAP. CONDENSATE TANKS
C WASTE EVAR CONDENSATE PUMPS
1 ZGP)5 WASTE EVAPORATOR
8 WASTE EVAP. FEED FILTERS
9 REA)ELILIGVCTR. PURIFICA'(ION PUMP
10 BORIC ACID TANKS
ll BORIC ACID TRANSF. PUMP
12 REACTOR COOLANt FILTER
13 SEALWATER 'FILTER
!4 SAFETY )NJECTION PUMPS
IS PRESSURIZER RKLIEF TANK
IG REACTOR COOLANT DRAIN TANK
IT SEAL WATER INJECTION FILTERS
18 RECIRCVLATIQIJ SuMP
I'9 (HERGENCY DIES'EL GKH'ERATOR
20 STARTINCE AIR COMPRESSOR
21 STARTING AIR RECKIVKR
22 LAUNDRYK HOT SHOWER TANKS
23 l.AVNDRY PUMP
24 CHEMICAL DRAIN PuMP
25 CHEMICAL DRAIN TANK
24 BORIC ACID EVAPORATOR

CONDENSATE PUMPS (PLANT
HEATEHG BOILER)
CONDENSATE RECEIVER
FllELO)LPUMPS
PLM4T HEATING BO'LER
Ht ScAL OIL UIIIT
STATOR COOLING UNIT
TURBINE AUX.COOL ING PUMP-
TURBINE AVX.COOL'ER
CONDENSATE BOOSTER PUMP
DRAIN COOLERS
HOTWKLL PUMPS
NO 4 L P HEATE'RS
Nob LP. HEATER
BONK5//8 (YAP F1< 8 CN (XOLFAT(R
R'EFVELING WATER FIL1FR
STEAM PACKiNG EXHAUSTER,
LOWER COMTAIHMEHT BUMP
EHC POWER UNIT
MOTOR DRIVEN AUX.FEED PUMP
TURB DRIVEN AUX. FEED PUMP
FEEDPUMP TVRISINK CQH()EHSKR
RKTEHTION TA)CK
FIL'TFR SUPPLY PUMPS
MAKKup. WATER FILT'ERS
CHEMKALC(EANING TANK
CHKMKALCLc AHINGPUMP
COMTAIMMONT FSPE. TVHHEL SUMP
MAKE VP wATE'R su(3'PANEL.
MAX(.VP WAT'ER MIXED BEO DEMINS.
MA)CE UP WATER ANION KXCHANGCRS
VACUUMDEGASSI FI K.R.
DEGAS-WATER PUMPS
MAKEUPWATER CATION EXCHANGERS
CONCENTRATES FILTERS
PASSENGER EL'EVATOR
RECIPROCATING CHARGING puMp
VALVE Pit
REGENERATION CABINET(INAXRUP It/t(R
HOT )IATER TXM( (CIVSI)CHEATING)~~~~~LN"~
ELECT PENETRATIOM AREA

41
0/Astc cvAA
SOTVONC Ctott TNIc RRACTQR COHTAIHltBHT

VHIT Nt I
REACTOR COHTAIHMKHE

UMIT Iot 2CN CA
POONNINC
AN0

DRUM
5 43

45
4G
41
48
49
30
51
32
53
54
55
SG
St
58
59
40
col

43
44

CG

. fet
GB
49
10
'l l
12
1'3
14
15

(S tfo
11
)8
19
SO

TQRAGE
AREA.

ECASYC 'CVAP. SOYYONC
CYOtt YK YRANSSCR PUNP

stallo CYL)actR5

12
NAYCN

(Asovt)IZ'

RK.ACTORQ REACTOR—

40

117116 I
55

E

55
ct

I

2
g

0cX 0
L) 0t. ih
0
E) t(
al 9)

~ r4561
QdO

0'')tO

~CONY
8

27
8 74

OOOR SVFC
~ )ECYc

4
SAMPLING

ROOM

7
66

0

lf)

Vtut
SUOX s/lacL

1
I

0-

iz(
ft~ .

)E

67
t(F '

1

tt

IS9F,- OI
CCPOELC

23

21 BORKACID FILTERS
28 GAS DECAY TANKS
29 MONITOR TANC. PUMPS
30 CENTRIFUGAL CHARGING PUMPS
31 FUKI QIL OAY TA.HK
32 JACKET IYIATER clRc. PUMps
33 COHTRQL PAMK.L
34 EQVIPAERPI F HATCH
35 ENGINEEDRIYEN FIRE PUMP 5 stRA'INKR.
34 ESSENTIA'KRYKE WATER PIRRPS $ 5(RAILS
51 PI AN1 Htct(RR. Bltft(OFV(LOIL STORAGE TANKS
38 f IREWAKL
39 FEK.D PUMP STRAINKRS
40 TANK IARKA PIPE, TUNNEL

14

1459 w//w v~rvrs
94) rlrlocs// c/ $AIRA/rR
9I /5 GPPC WASTE El/AFEORAFOR

MCC

2212
18

~ LSP+9 ~l ~8 + OC w/
coo

g

I

2563A
I 4,,62A/EO//

i
10 62B'3B

8
NF 5

'?

I

I

EINI Stact(tto)
~63C I62C I'2iltcllNAIlt tlaAltkoNINN

ot tsilCal ttudc\t PEA/PS N

G
L)sr a

Sst'o 1lct l all liat \ TRENCH CL.SSO
PUOAP ~ 81 PIPING PKHEYRATIOMAREA (VESTIBULE)

82 PASSENGER ELEVA10R
83 FREIGHT KLFVATOR
84 STAI(T-VD STEAM GBH.~TANK
85 BLONDcftN(Kuttl Duup
8/O LUBE Oft(X)OLKR (JAOctt 5/At(R HRAY EXCH'GR.
87 PIPE CHASE 5
88 AIR-PARTICLE RAOC CAS OOKCVOR.

Mott 'A't 8/8 < H/8
Bccocfc DODO.S ALE lucfALLED,DPcttING
14'O'W / IZLO H. YO tst LCC'F IN 1'Hlc WA.I 10
Pbi MIT I))SIAXLA(IQNOF SIAIM~C)G (ster.

NotE 'K) E/5 4J/5
15-0 x15LO OPENING TO REMAIN OPEN
FOR CONSTRUCTION ACCESS.

00EE0 / /
le'L"O'E 00 le lll 0 0 E
VHH» EMERGENCY DIES'EL GENERATORS
AND STARTING AIR TANKS ARE INSTA(LKD.

DIESEL Otl 'TRAtcSFKR

(XESKL OIL FVMI
E VALVE. STATION ~

ROOM

G
th o)AI

~16
F

QI9

DIKSE(. OR. (LJMD

G vALYE sT/ Tlotl
~ Ooott

A'
(51

nnntlstrtr 2 1
si0

C)
UI

cl S 115
LINE

LSSWA
~

'0jl
NOT@ 8

1111

IAS IN
SIMLIN(
M.( "'wAY

NCA

.0t,
Kl

MOTOR CONTDOL CRNYRRo
TRANSFORMERS —-

Pl@
™ '1

0 4
0
1
a.

.6M'OTOR

CONTROL CENTER
SWETCNGKAR GOO VS f001

IR ALOCottxlitook f5((uttY
Le Ifct EOINIICKAMN)v. I l YCC.

I

5 vcc
NOTE. '8'

0/

O

PRESSURIZER HFATKRS I

'TPANSFORIAKRS 114

bat, ONEVttttc
~ I

o-I ~—
l SK.RVICE'f

I BLDG.

jI ..;EI 595SCF

I

o-l—,—

COt 5COEEAC C

C I OICM Ml EL
(LLNIYai) THOROFARK

17 7 'Deut FAN\(CYPJ ~ PIDc TUNNELGEM.AR~KA~ LY/NCAS VCC

W7B -.

—t—-(~.

NOTK~C'ASf
>. '17 17

LIC.CAtiltG St
SKK NOTE C"nJE[

NAICH
cucactutr(fot . ) 8 1 7AB.c,

t

l IR(ECNY

I tlttlfoo

'll~
Octtuli

I
G+iC30

Q
—X

/0/r//f//AA
/L r/0

0 77,

Y)l

85

FL,EL 59)SO'
+C

5'4 OP(NNG 5

)t4'-
Oils)trr

-r ~i~~
MCC 4

~ It[JJQ sttosu P
AALttTl PUNta/, g

Di P (tfP)

~«t ),", '. II(I!(.9/
"':

~,I

79

IEAEP COSNetfa /,d-

l

UQNE'EOIL
u-0'ACULMcoutrcl terr // tI

I51tl55 ttutf CNL + Et I
I( Stpcr I Plllf.l
I

I
(Qtr<

0"'ourt

c COND COND. A COND.'A COND.'B COND CVACIASOCoittol.tlrrl
c, ttANfr(tcttacccutt YECI tc Cltutcfxl RRL1SEOH Nv~

00000 Wet Oel te&uR(51 cc uul l

I 5 l
lBOTT(EPjRNN EEC

KI(5
5 TATOIL WAX(REI:.

COOL(R~

C NfaAL Otal%EON
124

Eottfcl

I
I

SOLIR SLOEOCON YEC. I 1

rsctavetca ENEOL
ONNS c oevea

se'ilNCIO
RCVISEONS

cc ~ Ntcoiukll/
/c~.

tlSOSLO'-
tlstr4'—

87'NE ONOON N lla 0000ENE Ot llN AkfAKAO
tttctatc loaft ltaelct COOA Nl N EOONO
~«N ceeaaae 'aal It N eN le N NNOONEO
aa celac N evaa aa N OOOL ea alee 000 EON
lelveo Neolvlaee la 000 lleko etaloet llc
«NNEO Eevcet «NN Ala lcallct Cols. EN
Nle Oel OONON Octa Eetlc N NNO «NNEL
ON N 'llN Nlleae eeee NOOEN

SEAL COL

~t

~78
EC. , l! j
.~wP~
:sf~-")

I E(IGCESI)I sc
'I i hi

I

L..~t..d I P, 1 86+

Le~
LCC.CAC l ~ Sl

O',

O) ";

65

NATCN

Tj Q
close

Qa
OIL

5WNIAOC

ROOIA
88

Luttul. ROOM

o Qt..J'L..3
M

83 O IF'E(oNAT(ROI(IA.
22 TANKS 4 PUEAPS

INDIANAfa MICHICANCLCCYNCC CXA

DONALD C. COOK
NVCIEAR

P(ANl'REOC

VAN NICNICAN
OA

89

I,.
ti Ats'Cta

29A 29C
Q I

I ~ Q'
GRADE !
C.L. 595'

floLI.
DOOR
SCC HO%'A'i 1

R ISO

Ck '
I

Cbk v l. — — 0 I I
I 'L/ L t 0 ~ 0 'RNCRATOOL,IEC

PLANT ARRANGEMEIUT
BASEMENT PLAN

EL59ILO 8
587LD'NITS

I(32
.29B,290'~ Il Baft 0/54) 540 OCN

~ tl ~tt ~ ttI

5-toH
S lo CCAON

I I YEEASN YAtk.'45
I INXC

!
0 I

I
I

FOR CONY.Mt
LC

'
O

I' FL.(LSE)FNP I I
1 IR(VOYASL(

'9 I
'RLCLVC ILM(GRELL(S I

l 0
0 LSSC Cse I

l

0 IEAtott ~ 'E ~ I 'l
ISL8'9'~ 2P'

O~ O2. 23 022 OZI

8

CIRCCAAYNIG WL1SR PE)LADS

TRAY((ENG SCR((NS
~Ft.. CLSOI'NO

NEC

DN. No. 12 5IB7.429F25 HOLI,LOPoooR-tow.os'H 29E '~

0

0000 0 ~ r
~ la I 0 \ /0

55AHP
ot

L L 1 i S 5

~

I-)— ' ~

9LC ~529LCO'o.c ~ O.c ~c~ goLC; .C' 0'C to-c' 39~L RWV ~ RSCC 'IGURE 2.7
O~ O9- I Ol. 11 0«15 14 IO» . I» 1 010 09 Ob& "

OG 05 I C4 03
AktRECAN tltCYRC POWtR SCREttt CORP.

t SROAOWAY N(W YOPC

B C D E F, G ~ H J K N 0

I



I



~ ~

PLANT

S

0v
vfc H~~

I

M

I

I

Bs t 75')2

g REACTOR CONTMNMKNT
UN)T Nt'2

lee

75L 3)2
~eo weuv aes tvtta
vwt tsl luis alla

31NEW FUEL
SH)PP)NG
CONTAINERS

32-

II REACTOR $ )ER.TRACK
CONTAINMENT UN'IT N I

uP bPOh-
<REACTOR ~

MAINSIC LM CASK DECGNIA)NI(lJION
NCLOSVRE <EAST) WEA W to» blo'IDQASL ILNXS

ONIROL SII

RLTSg ~

Ca

I, SIC414 GLIICRafoR
RCACIOR CDDI ANT POMP
act vMo LLI0 R
RIGCNXRa'llvc Ntal t'ccvauctt

5. Cxccs5 Ltfoowll Ntaf CxcuauctR.
4 5CAL la'bLCI PRCSSVRIICR 'RCLIIF lavK,
0, IalSVRVMQMTLVSOSS Roata PVQlao SYS,

CQEFVILSSIG tuulfattuf
IO CRcccxavsc Fill'lvfcII VIDICLFLG. PRDILCIODNRING Ilrt00 Sfct
12 RtaCIOR IPatR etlttusa5 $1024/t
13 QILCIDQ LONIQWOILQsva5 510Qast
14 VCNIILLISNQVvtl
IS SL0wtR
Ie PIRSONMXL LOCK
OV tfutLIQCVSIIR SVCICN
10 CVGS MIXCD SED 01MtvllaLOXCR
19 D.A.CVafolOIOR rtco sov tvcvaNGLR
20 D.a tvlfolaloa CONDCNSAIC DtMON.tl DtdORAIONG DLSVNLQXLsttR
TL cvcs cLTLDN bto DENENERALIzeQ
'tS DRV CLLAIOLR Hl(OLN'L ROON
24 sfcur lvtLPtt cctttuttatsttR,

5 Coatlaluutul SFRaf Illa'f tXCXCNCER
IC RtatavaL veal txlvavotR

btowoovLN sttartc ~ avccRli baRoN ssa)ec:tsDN vauK
29 votvttt coa'd'favc,
30 Stal WLICQ Xtal C.xCNLNGCR
3( WOSIC Gaa CQMPRC$ 502$lt covctvIRavc ssatosvs ot.ltautltx Fvvrs
35 couctulRLIC NOLDING Iausa
34 bORIC ACOD dalculurl lauK
SS Coat vuvtuf CDDMNG Ntal CXOOCNL OL
30 Mouslou TANKS
31 PLLNI O'Q RtctlvtQ
30 Dl LOOT AIR LWICQCDDLQQ
39 PLANT LOQ COMDQt5500
40 CDN'IRD'L AOR DCNVMIDIFOCR
41 CONIRDI. AIR RCCCIVCRS
42 CsulQDL AIR AFICRCDDI.CR
43 CONTROl. LOQ cour RCSSDR
44 COMPOtlCtll CDOLINS PuMPS
45 dsoetoottv fvasrscLIODN Dtsosu
46 Sftul foci. Pal rsLICR
41 SWCNlfutL ~ T SXOMMCRFILICQ
40 Sftut ruct psl 5KIOMCR PVMW
49 QfulfvttPsl Ntal txctlaudtus
50 Sftuf Fv'2'tl pvMps
51 NCLDCtflsuc Otvltt 5)(s LRtA
St CASK
'S3 caSK N'CLD
54 casM ur veto Dcvlcc sYG LucL
55 cLtc. PILLsftus
SG VEST)BOLE KL. C12 O
51 EXTERIOR PIPEWAY
sd NDN EsstNTILL 5'ERvlce wATER
CONTROL, e )SOLATION VALVEAREA
59 PIPE CNA'S'E
IOO Al,fFRCX Cabtubf
CI RtcftloER CV8)CLfr
42 tSS Sttv vllK. PIPD CHASt.vi)Ii)

N!SSCC. DtofLCIIONSLRRILR
C3 EVNS CEWDOOISIf i@FIR
cc Csxxt $loTDonN It(KIIIISQues
CS CO3KCCKPFIDI(clxx1$15(FN
65 LOIOOFKVIttllcu OO(NSVG fstfO

Gt

rt

Dt
C~

At.

CONCRKTE
MIXING

BEI)LOIN6

8 5143

~ 5102 I

+\Sldt
O 9562

H SI61

Q SICI

- P'86 I

I

FtJ CI 4)S
4 f Ota n

g f)E()GT0(A FtuCCFtalct
REMOVABLE
NATCH

3
PLRTF. Ef
609'0

UI'END)NG AREA
GRA(3e KL.

w 608'NT

35
RCE

//

STOFLAEQ

r /
EI "===//

4~:, tl
s ICtlE4
s ~

EL4)20 I"-33/=
PIE)MA@I
$TOIEO4CIE

TA )SIK
34

SPENT FUEL
P)T I4„-~- Nlb~olftt f]00

sos Itts-v lI;x

4) N

CO)JOEH
ATE,''ONDKNATE

STORAGE TAN'K 20
8

4Ai "---
Po STORAGE! TA)JK

119
KFY PLAN ROOF EL

Oltv0'

f
IO I

ONSlltvMDIT
fltldRATIOI) 3

QLOOF ~ )

118 revet
- sr@

LOOP-4 IOO I P

t'
OIKSKL FV'el OIL I

STORAGK TANK~ ~'I I5cu c

ME))T I

~ ~
I

I
I I~lt s ~

I ~

Is
t ~

tocf 4 QL19

75 '

4 I

sl
I I

LI)IG I

't

10

625LEF

8'2EFU<103
5

PLaf .

RKACTOR CONTA)N RKFV 123 I-I.ING
STOR.
NK

766 IOI. TAKE-OF TOWER
(93)WATER I

)C

STOR.'ATER

TAOk+0
I +

e e

ANO REACTOR
wO

I ~

;I
Ol
~ I

I C ~

I

~ I
I Ia

III ~ S
~ t

s

I s122 37'TRACK
tL GITo Loofl2

ECSI'Q.,"IQ o Ctf-0 W X 5218 H
TGLIPORARY
eauIPLREMT
ACCCSS OPNCI ~

0-Me
A8 ~

. 101> gS

33B;~

I
Couftatlots ACCESS
CCNIROL BUILDLIKO

24 OW a52'8 I
I

TEMPORARY

I
ECV)PMENT

I
Acre 34 0PI(fs.

I CORADE EL.60(3 0"

, 8
/PC

15

fs ~ 14

s OI
~

Gc

Q44A

44B
44E

SIXQI UP
TRANSFORMERS 44F ~ s

a ~
a a ~

~ S II44G'0
0tt44

40

~ OC I Vta
"~WE34B~ AVX TRANSF.S

LvfufSlate(llf)
38EC.GE)LG"A\\ ~

1
44H~ &VVLIMINI

I ln— IO et I
11Oo.I 10.'ov'MCC

Rauf

':-''-"ll"=I
'.LI4O'A

. BLOS.

CCD
LSIOI tlat .

tev Lasoa Llos"

al
~s

t4JX .
IRANSFORHERS ,lsc llaust 0 Lt

LEG%4

g"'M344NS
MCC O

4Pv 4 .I...l

a ~ 2 . el tavelavl 't' m

47A-v .WC
XOLO I J

LGNT ELEV.
Icc 5 t uo78 'I Sv \to~46B~nLJ tKI '42BS

c=) LJre
~ Ms IL'2

PROICCI IDN
WALL.--:44S g 47B IDltat

) 40B

u

I-
IX
0(

o .<P)-.. o

acti r'"/Ot. J

0 5IO

46A

otfslt5 tv
SVIICNG(aa rQ:-

:.42A..F
[Q= . ~ov1te

'46C'—,"-42C G
~e

«5e»
St 1'ILtMt ulI'l

33$ V TRANSE MSO tt tt t
ROFOIL VP.fIODIN/e Lfvtcf TO ()f
taooco IN Tltr f)t/CK Oav

~aotclr
IS".0 «Ilo MCIPNG. TO ILCSHW
OPEN F&2 COIISTRLCTIOIE
AKCSS

42D' lou0

e

Ovptva
t
OROFALOE Att )VIAKL+p~gLICCartIQ RIRKE THDROF I

A

, z(
MAIN

Stvf'VNDCxtavrooocq INOQ, +A~ff,-
FRROCOHT tttstV ( SFCE

I I ~cda ~

I

ll
af Malal

Sfta< Cell, 41

I

39 STEAM
n

II '"
--

q ''1

Eav) p. Hale(~ i]
ESTOP VALVC5.K

I,

4L
E, VVALLI

,l
I'lt RIT. TRXIOSF:POT. TRANSF.'ascttIA Vlr)

ENCLOSURE
I

~ 90 gsttu. LEADS 'r .

NNORLA(Ivl)
+ N + EUCLID»'7

I

FCII3 Puuhh

FCLD PVNPS

I I
U„,.

TURBINE
UNITNt)--

--gr=

CO Ct
SELYDR

WRIER

ITALIK
sfEuolt IIS

IOL) A
'..

Co
OE

—- TURBINE ;F (t(N(taL QLVISION ltK

UNLT cvsltcteMll 5
RCCIIF)ER CfvvXLE

'lI! H~'l

Gtu.

PLANT NIN~couotu AIC
ILISK

at eave teaeeta tecvvav 4 vea D tal rat 2

ala St ~

HE

9

lilac Rtvs5lstl

VOLTAGE Rffs.
VACUUM

TANK EXEVEP. HATCH

0'1. COOLOES

RCV ISIONS

I. ~CD
DLGLOYILR

.+'ItXD LLLPU«F I
vp Ou V~t ttas actetac v les tatetvt at he atuatcax

ltcratc loell Navsc catt. aaa v Mtato
~toa caaatloa ties tf ls vt so N taostcto
aa cease v vev aa ta stat aa OSN laa taa
ttaaao eewvttv\ N aat ttatoa attests les
«ettle cotNtt v wv a I~ Matte Csar
~M vt tevau atttvetttc 'N acta tetsttst
vo 0 st N Ntaevl Mle Nattss

SFE NOTEOIS
L PUMPS8 G

saosoaocvus \Idclssscttla tALIGCad:, ','
I

ba . 98b—
OSIL ~ I I

'-THORDFARK., LLIC93 HDRDFAR.C g PRECIPITATORasrr

92
FIOCQ OFENNG )
OLION NICGlf)

IIIII
~SIN.JCT AIRRJ IOQS+

I

94!
;,gt lt)~:::
G3 STM.JET IR EJQCIO S~

0
Vlel 4 . L-tvdtcstfsfsssc,taccrsooc rvf10 0 INDIANA0 MICHIGANCIXCIRICCo.

DONALD C. COOK
NVCLEAR PLANT

NVDGNasl NKNKXQ

ac ~ )dFLRNE NDEC taste

N

R(util
CxatGONG
HOOFER

«os vatca

~Otcatv of lc~
I reste

!
t lvta

I

r I ! I I
t

I
fLGExtlfr I LGOIOLD

FIGURE 2.8
CO 0

Ql

TVRS CONT
FLVIDILNKr,
COOLCQS PLANT ARRANGEMENT

MEZZANINEFLOOR EL.609'W" 9
.UNITS 18 2

I
!S

5604'Er

I

2IKIL
~tact oar)LL.GOW'(FEBCX'L

IANISIllI lovl%2 (l29) aaaet

I

INL NO. I2-5168-+O
0
I

j
v et sate

autRSrrlx tttCIISIC tOWER 5tlvlct Coar.

2 5204DWXI stw 202425 24 25

0 w t ~ND E F G NA

t I t a L I L I
L

~ I
»I«~

~

~
~ I

a

25' 946 8'6'956 ~29LC' 2 t -at . t '-c t '.O''c t I'.a ' '.~0"! ttf t'I
Q21 2o l9 Q)8 QIT IG Ij QIL' I )2 ., II IO QS 023 7 6 >

!l
4 C>) I QZ



~~A

C

I

%'

I

J

l

I

I I

a w



V896 Ce I YPN 'Hg

PLAHT

2S4'0'.

CORRIOOR7 'FTAIRENTO
tLGIFCP

$ 8
CC g
~-3
el

PAR EL AREA~

44 LADOC DH 0

HVAC EOUIPH
tLLYeto'e'op

PEAl 2 tf
etce'AC~DII,INIO

PLATY.
ELG200'AUSE.AREA

55

ELECTRICA GHITCHGEAR
CAblE EHCLOSURE.

ELEVE etsl TO

AUIILART
CAAEC VAULT

CEEKL1CTW

56

eelfefs leoll
Loel ADLAccles

~ 57 q.!
COu TPCH. ROOIC
cebf 2 VAULT
TL PI.AH CL.G2 ~ 0

58
4

~ CONTROL ROOM
CAOLE VAULT
PL.PLAN ELCe24 0

AVAILAPY
CADLE VAULT
CC I 22'

59

HATCH CHIO

+ ~CILOSla
I

tftCTPICAL SHITCHGEAR
CADLE EHCLOSURE

tLEV. Gts IO

n

1

S4:O' EF CP SLICE

UNIT 2 HOT SHUTDOWN UNIT 1 HOT SHUTDOWN
PANEL CABLE ROOM PANEL CABLE ROOM
PART OF PART OF

sslcp ARE ZONE SB FIRE ZONE 57

P L N E LE V 14020-Io TO 54225-

IO'IPE

CHASE LSIECOACCESS
DOOR

I QL.ISSUED «IAe,

REVISIONS

nel eeeeee e ee NeevT v Ile eewcee
IftcTNc poete Iceecc coke eee e Ieeele
vee ceeeeee eel e e ev N N eeeeeele
ee ceMAe eeec ee N peec ee Nce pee eee
~eeee epeeeeee Tl 11T ple01 aleeee ee
~ellle ceeee ee Ile 4 Ip IceTHc oep ee
Ne ev peeeN Nle VIIPE Ie Teel vloelT,
~Ie e N N IIIeeee vel Neee

IPHNANA R MICHIGANELECTITIC CO.

DONALD C. COOK.
NUCLEAR PLANT

~NDCHAH HIOOCAH

PARTIAI, PLANT ARR'G'T
FROM EL62OL6 TO625LIO 9

UNIT I 82
I cs -5168 A- I

FIGURE 2.9.

~ I ltd ~«I CC ~

~ e ANT

AHOUCAH CLXCTRC POHUI tv.VICE COFP.

0



1

'L



4 c y

PLANT
'l Its 0

r le
O
L

n

I
CL

Fg

OI
CL

OI ll
t.

R

SICI
I

I

~KY I'N

tCN t

SI63 Q
I

+SI62
+5162

O g 5162

~CSC

S,J

0'II

ht

ON ENSATE
STOR 2 TANK

Slo

OCFVfL14'4 WLRCR

STORACf. TANK

Plalt. 2 L.6 5 6l6

CONTRLCTOVC
ACCC KSS CONTROL
EVILDIN6

I
RIMARY+ L

6 TANKTORLj

0
c2

CI

S

ROOt
CL.CO>'O'5

ROOF IL424LC'2

PLATF.CL.I't42 5"

C RCACTOR

OVIDC

r ~ ~ * -lt

COHTAIHMCHT
UNiret

33

ARE

67

49

-' 44Br-r
II ~Q(44c

SPCMT FUEL
PIT

ii
IO

44A
GQ

l2

32

a

P

48

0000

51
44E

0

IS

C. Conl AIMMENT
UNITP 2

I34,

r HCW I'VCL
STORACE

SAT'TER V RM ot
Root EL.csz'L

107

44F 22

I I
44G>Q~

. I
44H

C RCt CTOR

SIONAIKI. Itaah

COHOC
STORA

I
SATE

5 TANK

F
t

I
I

REFVCLIOIC VIATCC

STD RAG TANK(

POWER RELI'EF

109
MLIH STELI4 SAFETY VA\VTiS
STEAM C|EIKOKRLYOR STOP VALVES
IOAIN STELIS LEADS

265.N
TLNE OF IDLVER($3)

TAIN MTg
ACTOR

'FCS KV IOAltt
TRANSFORMERS

o

0
at

l SPENT FV&L AREA ERH. SYS.
2 STCAM QENCRATOR
3 REACTOR COOLANT PUMP
44IRESSVRIZER
s-xcE coHDEusER ZNCET
C CONTROL ROD CXH VCHT FAH

8 UPPER 6 L.OWCR COHTAIN
~EHT PURSE EXHAUSTSYS

9 ENS. SAFECOUARCL VENT
'SYSTEM

Io-CQVIPMEHT HATCH
II-PORl A8LE RESIN FILL TANK
lt-CONTAINMEN'r SPRAY HEAT

EKCHAHCER
IS RCSIOVAL HEAT CXCHAMSER

9 H LCI'DOWN HEAT CXCHAMRCR
IS VENTILATION UNIT EXHAUST
IC VERTILATIOMUNII'VPPLY
IT-HEATERS 6 6A 4 4 EV
HHVENTILATION OPCNIHRS
IS-TVRSVOC ROOM VENT'HAFT
co-poartpu or FLPPR To oc LEFr

oPEM VMrll. AfrER SNSTAM
L*TIOH OF FEED PUMP

-AMD F'EED PVIOP YVRBII+5
tl~ SCAt, WLVCR IC'ILT CILCNLNCCR

NATCH

Ct DCMIN. (Dtlow)2'I'll, CDNIL
RYHNLVCN FOR ttttlwca b.A.DATCHINCO

TANK SRLOW
24 CONTAtathENT PR'CSSORE

REMEF SYSTEH
2S- T'OOF YENTILAROFC
'2G -PLANt AIR RECEIVER9 27'IET COMPRESSED A'R RECOVER
28 DRY COMPRESSED LIE RCCC IVER
ts MORIHAL STSALO COENCRATC+

BLOWOOWOI FRASH TANK 4

545 KV.
TRANS OR

ELECTRICAL S
R OF

CONDENSER FOR AIR /
COND SYS CONT ROL

ACCCIKS AREL

/
I'FCHCOEAR ROOIVI
I SSrlc

/ Ct

LYS.
CLB

QS

52

06 q
VTERY R

Cl .COIS'-~ at

COHl'ROL. ROOtl

2e 53

~MC

an
CaaN tt

"'52
IPASS HCER ELEV.

FREi HT EI.EV.
'

CONTROL fl
RDDII 0'HIQ-
UNIla '2

54

llo.
CI6

15

O

EAR ROOM
ROOF El CSTIC

OUIPMENR'OUT

E

PLATF. E CSSOC

ELECTRICAL SWITC

0
Ta

GINEEAL
SlttEES t'~tet

(
ELETAI

l9

$4' $$

'ICKCLN 49-

caNVLtltt

IC

d'n
LIR

RCR IVIRS

VALVElCCCSS
CH

+AIR
I 4

at tpl
YCL4OFFI

~till

126 Ltott. Oa a

SSHI

'ltl le
t

tlotllcat.
Fvttoat

l'IC CLS

6 AIRRISC NI

I6

atlo
'RR KLI.ROLCI

POLO
25

HLKORLR(lit)

SON

STD CAGE

LAYIOI/N
LEER

TRACK
ACCESS

GOOI PIILEN'I

NATCH
I

g
-QD

9 PLANT HALTING

bOILEE STACK

RATOR

CL
CHEMICAL

LABORATORY

2 21

SINE iT

HOTWCLL P
AROOOYLL HL

OPCMUIS
EQUIP.(IVP)

'4

i9 V'I

'S io
F.

UHP FLOO
TEN UNDE

ilre eaccca rt

PIOISTUR
SEPARA OR-RSIOTR

j2S:C LC

TVRSIM
Fl.oo R

CDOIPHC HATCH

AN~KRBIHC OIL T
LHP, HATCH 6
(COFtttD)

2SLC IC

ROOMr
663to'

0 ~

0 ~ EOV
~ {

2 LC 9'

I2'7

INE OIL. TAM
P.HATCHES
tDI

29'

Nfl*
Rial

LL PPI4P
LlNLTC

ISTcRIE SEPlRRA

g YU HC Mirac

OR RCMTR

QCKEH RAYOR

HR SELL OIL
R LLC

t

UNIT IZ

TRAC K
ACCESS E

I CQVIR

/
I j

VCR'IICLL
~DRICC Ii»

eoIT 2tl
4 5 2

o

A

3 Ctetaal OIVISION

2 CCU'REAL REVISKOI w ~

I CRNINLLRcvlslow 6

REVISIONS

let Natae tl lie ttltlaft Ot ee Letahaa
Rltctar Italo ItttKR coat. aaa N lwatt
Nwl cwweoa ltet It tt aN to tt attatontt
oatoteaw watt caw «alta tat ttt ttw
cotta wttween tt aat Nataa ween tta
Mltwcoawn N ea 4 I~ ttavrt coat
~oa aat twwat Ntenatat It eea wltattt.
aao tt tt N Ntttwtocta Nona

INDIANA 6 MICHICLMELECTRIC IXE

DONALD C. COOK
NUCLEAR PLANT

NRIDCNLN NKNKLN

PLANT ARRANGEMENT
TURBINE BUILDING, ~

MAIN FLOOR ELEV. 633-0
UNITS I 8 2

SEEPS
ISN' Oa

SCREEN HOUSE OOF KI 655'

I64'.9'SSO-9 oR Mo. 12-5169-3
aaot MK Not + lta.

II

FIGURE 2.10
Nett'A'I6'LOI'NKHCCNSIDUCIVXICotNNG tttlCSTKP IO

\Ill trhlto'FORCONTROLPteSL atllllLLION.

N,

I XP>r....l
LkcatcLN ctlcTRK Foavl scavrc coML
t CNOLDNLT NCN



0

I '

I
'ji



Ag

g8

EC

Ot

5
Ih SHII

OI SISI

0 R

KEY PLAN

I

I

J
g REACTOR C$HTMNMENTS

IN~~ . I

I

I

N SSS

O~
R ~ SIS2

I

0 >Site I

XSISI i ONOOIJ

REFUELING
WAT'ER STORAGE

TANK

TSLSIE

REACTOR
COOJ TALINLIC NT
UNIT NO I

I

PRIMARY
WATER SICRAGE

TANIC

0'AIN

STCAML

STCAM
GENERATOR

(+)

67
PUMP
REIJOVAI
HATCH

CO I
SSURlttR

67 . t'!,

I r
OSC

66

II-3

CASK OOOO
OAOttltlON

SYSI tel

~aacay a I
~cooley
Lalatyv Ny

'J

UO

ISOTONEJ 20TOH HOOKS

5538YI t

LIMITFOR

BVJLByt

UM 150
Foya

I'4

7533$f I

I
REACTOR
COMYAIJJMe AlT
UNIT No 2

CRA /~32
20 TON HCcOK

F

4 oocNY ICLCCCSEY-C+Fc

TCNWAVS I
~ymac acyat
~omama Jor acavacat

69

SFCNT FUCLIFUCL
StRvct 5 SOJOCC
REASY

FLCLTRANSFER CYST

~
IC

7

'@

C3'AINSTEAM ENCLOSURE( CST)
ROOF ELEV.CFJILOJ

3 I'RIMARY
WATER STCRISE

TANK

I

75

O.
OYORA E YANK

R~EFIIElII
WATER STORAGE

TANK
TAKE-OFF
TOWER('fff3)——<-Q

HATCH

RtACTOR
ac tao LAYOovao
SPACE

CONTROL
RCICS CSL IcyE

MISSILE SHIELC3

MANIPULATOR
CRANE

CCNTAIILNENT PIFICFE
SUPPLY UMTS

RCACTOR

;-,
67

<TOP OF CE SCI3

I 0

EtfUI EMT
HA CH

REFRIG.
UNITS.

QRCJCI

5
FL CLCSOO

~TOP CF CE BCO
CycARJO Fmtc

Iital

IJOY
NACJl lac 4 POOF 'ELEV. CC4L0'

0.

t

(NORTH)

ELEVATOR
t /

TECH SUFOVLR r
CCFL ICR

55-0''w.

O
5

tSJPAAAVPP

'I'j'LECTRICA~

4; J

FWITHGEAR ~, I I
~m. oa . ROOF ELEV. 63736' /

Rooo ytaotccaton / Iltty) a

I
~IIV

/gi'1Limni+..

f

., ~ ELECTRICAI
SWITHGEAR
ROOF EL. 637-6'i -4-."."'.".=wF==l

I 0 a

'ym: O.""
r'-'-

IPJ

g
IIOOF tLttSISUF~ FtNIFAAION

J JR ALCSIVIAS

CON loNINT COOl INC
SURIJC IANK

IFZIONYII tVAYCR

ROOF littCSSRCF

CONTROL ROCAI

AIR CONIIITNNINII

EQUS.'OOF

CIEV SSFlf
PthtltltlON
NR RICLIVIRS

CNFCNIIU COECOKI P.
SURSC TINK~

LMITFORISOICN f
C IEAYCNHOOKS

RI 72
Cf

71BI-I
350

tjfj 127
~ROOF

tttY.CSO'KI'SK3"

55035'KO

J3I,,—4 7
I,'-p I I

I

ROOF EIEV. 65%fr ''
I

a O Vali

IC
Ay.Favty

FUTER l

Sotttt A'IR INTAKE
LOOVCR NOUSINR

IIOOHS
fSOUTH)

all
I.IM IT
FOR 50(—
240 TON
HOOKS

FORIOF,—
4 TOH
HOOKS

yt,
Yl LI

5
FL'l

~o

ly 4
ANT HEATING

. 89ILERSTACK

~ I

Y
z ! 8

OY s:;
l v)t

LJ

-- ~ =+-

Vl r yavt
R laat a vavt

...I„,

I

l -yc

TURBINE~UNI N I

'I

I
I

I I

5
LJAIJIYUPC

SJ JFARATOR
ytNYS

I
LO' $$lo l I 'O'OLC 'LO

HEATER BAY

«V O JOEA

I

I

I if

NT IFO . IMO LOLL ty ~
' t'O'

~IOISYURC
5IOARAFOP
VENTS I it

I

o!

'TLIRBINE UNITN 2, - z
t

liMIT
FOR OOC
tofo TON

j~N 'NOOLES

~IO +z
I S5

I I

SIPARA~fOR
~JOISYUPC

YCNTS

"o
I
I

LIMIT'OI\lo(
4 TON

I

LOWER
ROOF VENT ILTa c

i 3 i Ui

! i
I l Olvva

j
tOLO I LO l JF.C I vl JFHY . SL O tno

I . ~

OSNCRAl REVISI
VFOI t CIVIAALAI«$'OFJ

F

LJI3 I COKIAL ACVFPJN

REVISIONS

liat yaaawa ~ Aa Facvvatv oo tcy NJEOKJV
ILICIOKtOVKO FEOVKC Eyay aay p Loamy
~Fta Eaayaoa Ilyt ll o aat lo N Nlnoylay
~a EOFVA m meat ya n Fear aa atty Na Fya. 8
yyaaa ~aoa ty aat Ftacoa aatatat tat
~attta Eyeceat ot tat J Iy IJJyrt loyy
~oa Jev aceooae octa tataa N tcyy «ttaetr
~ o ca ly N aetyeKO yale aaoHLV

INOIANAR JJICNIOAN ELECTRIC CCL

DONALD C. COOK
NUCLEAR PLANT

SRIOCHAR NKMCJN

PLANT ARRANGEMENT
REACTOR BUILDING

MAIN FLOOR ELEV. C50'-0 5

IO CS Qtt tl to 4 'S II LS

aaa-v
Ft 4 T 6 5 . 04 3

V4.0
!A

OJL No. I2-5170-3
>a JFA

JJDT~J.PUCJAOI COHSIRSCFKHI AOCtoJS At tNO OF KtCULTFtNSIE

F(GURE 2.11

a

«m J.la ye

ANCAICAllCLCCYAIC totttR SCAYICC CORO.

I SROAOW'IY HtW YORK

0



I

J



3. DETECTION AND SUPPRESSION SYSTEMS,.

Section 3 provides detailed information on the detection and

suppression systems presently installed at the D.C. Cook Nuclear

Plant. These active fire protection measures complement the

passive protection provided by the area and -zone ~ boundaries

discussed in Section 2. In conjunction with other complementary

features, they provide additional defense-in-depth which assure

that exposure fires will be promptly detected and extinguished.
In conjunction with adequate physical separation they also pro-

vide a means of compliance with the provisions of Appendix R

Section III.G.2. A tabulation by fire zone of the information

contained in this section is provided in Section 2 Table 2-2.

3.1 Fire Detection S stems

3. 1. 1 General S stem Information

The Control Rooms of the D.C. Cook Nuclear Plant, which are

staffed 24 hours a day by trained personnel, function as the

required central supervising station for each unit at the plant.
The Control Rooms are contained within three-hour fire-rated con-

struction with appr'opriate doors and dampers, thereby meeting

the location and separation requirements for the central super-

vising stations.
Supervisory capability is provided for the detection systems

to indicate when maintenance of the system is required for cir-
cuit breaks or grounds. All fire detection systems provide both
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audible and visual alarms on the fire alarm control panel in the

respective Control Room. Alarms also sound in areas where either
Halon or Carbon Dioxide suppression systems are utilized.
3.1.2 'S stem Descri tions

Three modes of fire detection are provided at the D.C. Cook

Nuclear Plant. They are ionization smoke detection, thermistor

heat detection, and infared flame detection. In addition, there

are spot locations protected by heat detectors which are electri-
cally connected to ionization smoke detection systems in specific
fire areas.

The ionization smoke detection systems are the primary form

of fire detection in the plant. Infrared flame detectors are

used in conjunction with the smoke detection systems in some fire
zones that ar'e protected by a gaseous suppression system. In

these fire zones, activation of the smoke detection system and

the flame detection system are required before actuation of the

suppression system.

Thermistor detection systems are provided in a number of
fire zones in the plant. Single zones of detection„ are provided

for alarm purposes in the turbine, lube oil rooms, turbine oil
tank rooms and for the in-containment cable trays. Two zones of

thermistor detection are provided for alarm and automatic activa-

tion of suppression systems for the diesel generator rooms of

both units. Thermistor detection and actuation of supression
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systems also exist for the charcoal filter units, reactor coolant

pumps, turbine water spray systems, and diesel fuel pump rooms.

The charcoal filter units'nd diesel fuel pump rooms'arbon

Dioxide suppression systems are automatically .actuated by one

zone of thermistor detection. Thermistor detection and alarm is

used in and around some parts of the main turbines where manual

initiation of water spray suppression systems protect the tur-
bines above the operating floor.

3.2 Fire Su ression S stems

3.2.1 General S stem Information

All automatic suppression systems alarm both audibly and

visually on the fire alarm control panel in the respective Con-

trol Room. Supervisory capacity is built into the water suppres-

sion systems in the form of position-indicating tamper switches

on all shut-off valves for individual systems. When these

valves, which are 'sealed open, are closed beyond a specified

limit, an alarm sounds both audibly and visually in the respec-

tive Control Room. Supervisory capability is provided on relays,
isolation switches, and high or low tank pressure for the Carbon

Dioxide systems. The solenoid valves for release of the Halon

systems protecting the Cable Spreading Rooms are also supervised.

>
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3.2.2 S stem Descr i tions

Three basic modes of fire suppression are provided at the

D.C. Cook Nuclear Plant. They are water, Halon, and Carbon

Dioxide suppression systems. Each is described in detail below',

with system locations indicated in Table 2-2.

3.2.2.1 Water Su ression S stems

Water can be applied to any potential fire in protected

areas by one or more of four water suppression systems. They

are:

Automatic wet pipe sprinkler systems

Preaction sprinkler systems

Water spray suppression systems

Manual hose stations

The water supply for these suppression systems for both

units of the plant is through a common supply header. This

interior supply header is also interconnected with the yard main

header by sealed-open sectionalizing valves. Each interior sup-

pression system is equipped with normally open, manual shut-off

valves and is instrumented with water flow indicator s to provide

audible and visual annunciation in the respective Control Room.

Each unit is equipped with a 2000-gpm electric motor-driven fire
pump and a 2000-gpm diesel motor -driven fire pump. In addition,

a single 500-gpm electric motor-driven fire pump is provided to

handle water flow requirements of less than 500-gpm in both
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units. All five pumps are electrically independent to ensure that

failure of any pump will not impair the reliability of the water

suppression systems.

With regard to fire pump sequencing, when a high demand

system operates, the fire pumps are started through the high

demand logic system. The first pump to start will be the high

demand electric motor -driven pump in the unit requiring water

suppression. If the electric motor-driven pump fails to operate,

or if additional capacity is needed, the header pressure will
fall below a set point and the electric motor-driven pump in the

other unit will start through the logic system. If more capacity

is still needed, as sensed by header pressure, the diesel-driven

fire pump in the unit requiring water suppression will start. If
still more capacity is needed to maintain header pressure, the

remaining diesel motor-driven pump will start, followed by the

electric motor-driven low demand fire pump if adequate header

pressure is still not maintained.

Low pressure sensing devices are installed in the main

interior supply header to ensure that, if fire-fighting water

flows greater than 2000-gpm are required (the maximum single

demand is 3700-gpm for the Unit 1 main transformer and Turbine

Building wall), additional pumping capacity will automatically be

provided to maintain header pressure.
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Pump connections to the interior and yard loop headers are

widely separated. The diesel-driven pumps are on opposite ends

of the intake screenhouse (Fire Zones 28 and 30) and the electric
motor-driven pumps are on opposite ends of the pump pit within

Fire Zone 2 of the Turbine Building. Power supplies for the

pumps are from several sources. The electric pumps are supplied

from motor control centers which are supplied from alternate

sources. Each diesel-driven pump has two independent starting

battery sources, each with its own charging equipment and with

automatic and/or manual throwover. Each diesel-driven pump is

located in its own three-hour-rated room. Similar isolation of

the electric motor-driven pumps is not necessary, due to the lack

of fire exposure and spatial separation in-the pump pit area.

Both the electric and diesel-driven pumps have available

running, electric power, and strainer condition indication alarms
I

in their respective Control Rooms. The diesel-driven pumps, in

addition, have engine supervisory information such as coolant

over-temperature, failure to star't, and low oil pressure alarmed

in the respective Control Room.

The wet pipe, pre-action and water spray sprinkler systems

are the primary forms of automatically applying water on a fire.
A pre-action sprinkler system differs from a wet pipe system only

in that heat detection is required before water will enter the

pipe network in the area. The sprinkler heads are closed, as
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with the wet pipe systems, and require heat to open each indi-
vidual head. In addition, specific areas and/or equipment are

protected by automatic and/or manual fixed-water spray systems.

Each automatic pre-action sprinkler and fixed-water spray system

also can be operated manually.

Manual fire-fighting hose stations are the primary backup to

the automatic and/or manual water suppression systems. Hose

stations are spaced approximately 75 feet apart in plant areas

outside containment (such as the Turbine and Auxiliary

Buildings). Additional hose stations are located at access areas

to the Control Room cable vaults, the auxiliary cable vault and

the containment cable tunnels, with hose stations, also located

within the tunnels.

~ ~3.2.2.2 Carbon Dioxide Su ression S stems

Areas indicated in Table 2-2 that are protected by Carbon

Dioxide systems have boundary penetrations (i.e., dampers, cable

and conduit openings) sealed to ensure retention of the ~ Carbon

Dioxide concentrations. In some fire areas, however, dampers

have not been provided for duct work that communicates directly
with the plant exterior or pass through other areas within rated

construction boundaries to the plant exterior. For the C02

systems in these fire areas, concentration tests have been per-

formed which demonstrate that the required concentration levels

can be maintained without dampers. The affected fire zones are

10, 24, 40A, 40B, and 47A and 47B.
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A discharge delay time with audible alarm (for automatic
system actuation only) is incorporated into each system design to
allow personnel time to leave the area. This is necessary due to
the health hazards associated with achieving the concentration
levels of Carbon Dioxide required to extinguish the fire.

Carbon Dioxide suppression systems can be activated both

automatically and manually. For the system to function automati-

cally, where so equipped, both zones of detection (either ioniza-
tion smoke detection and infrared flame detection, or two zones

of thermistor heat detection) must sense a fire condition.
Should a loss of power prevent the system from automatically

discharging, the valves on the 17-ton Carbon Dioxide storage

tank, located in Fire Zone 44N, will fail'in the open position',
thereby charging the supply headers up to the area valves, pro-

viding access into each protected area for the suppressant. Xt

is then possible for personnel to go to the specific pilot valve
cabinet controlling the operation of these valves and manually

open them.

3.2.2.3 Halon Su ression S stems

The D.C. Cook Nuclear Power Plant has been equipped with
Halon 1301 in a number of areas: the Cable Spreading Rooms (Fire
Areas 57 and 58) and the security guard house. Each system has

its own set of Halon 1301 cylinders; there is no main supply tank

as is associated with the Carbon Dioxide system. Penetration
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seals have been provided to ensure that the required concen-

tration of the agent is maintained. Although the concentrations

of Halon required for extinguishment do not result in serious

health hazards, personnel are advised to leave any area in which

Halon has been, or is about to be, discharged.

The Halon suppression systems can be operated both automati-

cally and manually. Both zones of detection provided in these
I

areas must sense a fire before the agent will discharge. Each

system can be manually actuated from the appropriate control

cabinet or cylinder bank.

3.2.2.0 Partial Zone or Area Covera e~ ~

~

The installation of the suppression systems in all D.C. Cook

fire areas containing redundant safe shutdown equipment provides

adequate coverage for the combustibles which may exist in those

areas. Certain areas or zones are identified in Table 2.2 as

containing partial coverage. The criteria developed to determine

the acceptability of partial coverage for these selected zones

and areas is as follows:

o For fire zone areas identified as high or extremely

andcontrolled and locked personnel access,

the equipment from

loads,

shield
remainder

walls separ ating
of the fire area,

the

fire suppression may not

high radiation areas, with radioactive processing

equipment and storage tanks, with low combustible
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have been provided. The substantial ALARA considera-

tions associated with the installation of systems in

these areas combined with the extremely low probability

of "fires occuring in these regions formed the criteria
which justified the exclusion of automatic suppression

systems from these rooms.

For fire zone areas separated from the major zone by

fire-rated wall construction, which contain process

piping and heat exchangers, essentially zero combus-

tible loadings, control and locked personnel access and

are classified as high radioactive areas, no automatic

suppression systems were installed. The substantial

ALARA considerations associated with the installation
of systems in these areas, combined with the extremely

low probability of fires in these regions, formed the

criteria which justified .the exclusion of automatic

suppression systems from these rooms.

For fire zones 49 and 50 which are separated from the

remaining area zones by walls, floors and ceilings of

rated construction adequate isolation and containment

of potential zone fires are provided by the existing

barrier construction. Zone detection and detection and

suppression for the principal combustible source in the

zone (charcoal filters), presently exist. Redundant
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trains of safety-related equipment and cable are not

contained within the zone. The safety-related cables

located within the zone also exist for other portions

of the fire area. Therefore, the zone boundary is not

requ'ired to function as a III.G.2 barrier. These con-

siderations formed the criteria which determined the

acceptability of excluding automatic suppression from

these zones.
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4. SAFE SHUTDOWN SYSTEMS, COMPONENTS AND CIRCUITS
METHOD OF INVESTIGATION

4.1 Introduction

Paragraph 50.48(b) of 10 CFR 50, which became effective on

February 17, 1981, requires all nuclear plants licensed to oper-

ate prior to January 1, 1979, to comply with the requirements of

Section III of Appendix R to 10 CFR 50 regardless of any previous

approvals by the Nuclear Regulatory Commission of other design

features. Section III.G.1 requires that fire protection features

be provided for those systems, structures and components impor-

tant to safe shutdown. These features must be capable of lim-

iting fire damage so that:

(1) One train of systems necessary to achieve and maintain
hot shutdown conditions from either the Control Room or
the Emergency Control Station(s) is free of fire
damage, and,

(2) Systems necessary to achieve and maintain cold shutdown
from either the Control Room or the Emergency Control
Station(s) can be repaired within 72 hours.

Section III.L of Appendix R and Generic Letter 81-12 (February

20, 1981) Enclosure 1 "Staff Position", provides additional guid-

ance on the NRC Staff's requirements for this safe shutdown

capability.
4.1.1 Desi n Basis Events

For the purpose of this review and report for which safe
ll

shutdown capability will be demonstrated for D.C. Cook, the

spectrum of postulated exposure fires in given plant areas will
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be given, that involve either in-situ combustibles or transient

combustibles which are external to any systems, structures or

components located in or adjacent to that area. The effects of

such fires may adversely affect those systems, structures or

components essential to safe plant shutdown. The most limiting
assumption with respect to the availability of off-site power

will be assumed. No concurrent or sequential design basis acci-

dents or transients which would not occur as a direct result of

these assumptions are assumed to exist. In addition, no random

single failures other than those which occur as a direct result
of other assumptions are assumed to occur.

4.2 Safet Functions

The specific safe shutdown functions necessary to satisfy
Appendix R acceptance criteria are as follows:

(1) Reactor Reactivity Control Function

(2) Reactor Coolant Makeup Control Function

(3) Reactor Coolant Pressure Control Function

(4) Reactor Heat Removal Function

(5) Process Monitoring Function

(6) Miscellaneous Supporting Functions

4. 2. 1 Reactivit Control

After a reactor trip, the reactivity control function must

be capable of achieving and maintaining at least a 1$ reactivity
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shutdown margin from zero power hot standby to cold shutdown.

The function must be capable of compensating for any reactivity

changes associated with xenon decay and the reactor coolant

temperature decrease which occurs during cooldown to cold shut-

down conditions.

4.2.2 Reactor Coolant Hakeu Control

The reactor coolant make-up control function shall be cap-

able of assuring that sufficient make-up inventory is provided to

compensate for reactor coolant system fluid losses due to identi-
fied leakage from the reactor coolant pressure boundary and

shrinkage of the reactor coolant system water volume during

cooldown from hot standby to cold shutdown conditions. Adequatet performance of this function is demonstrated by the maintenance

of reactor coolant level within the pressurizer.

4.2.3 Reactor Coolant Pressure Control

Reactor coolant pressure control is required to assure that

the reactor coolant system is operated:

(1) Within the technical specifications for reactor coolant
system pressure-temperature requirements;

(2) To prevent peak reactor coolant system pressure from
exceeding 110$ of system design pressure;

(3) With a sufficient subcooling margin to minimize void
formation within the reactor vessel.

4.2.4 Reactor Heat Removal

The reactor heat removal function shall be capable of trans-

ferring fission product decay heat from the reactor core at a
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rate such that specified acceptable fuel design limits and design

conditions of the reactor coolant pressure boundary are not

exceeded. The function shall be capable of achieving cold shut-

down within a 72-hour period and maintaining cold shutdown condi-

tions thereafter.
4.2.5 Process Monitorin

When information on process variables is required by opera-

tors to modify safe shutdown system alignments or control safe

shutdown equipment, such monitoring information must be avail-
able; The process monitoring function shall be capable of pro-

viding, if possible, direct readings of those plant process

variables necessary for plant operators to perform and/or control

the previously identified functions.

4.2.6 Miscellaneous Su ortin Functions

The systems and equipment used to perform the previous

functions may require miscellaneous supporting functions such as

process cooling, lubrication an'd ac/dc power. These supporting

functions shall be available and capable of providing the support

necessary to assure acceptable performance of the previously

identified safe shutdown functions.

4.2.7 Discussion

The selection of safety functions is principally based on

those identified in Branch Technical Position (BTP) CEB 9.5-1

Section C.5.c. Other subfunctions may exist under each of these
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broad headings. Examples of such subfunctions are steam generator

level control and steam generator pressure control which exist as

a part of reactor heat removal. Steam generator level and pres-

sure control are required during hot standby. But during certain

portions of hot shutdown and all of cold shutdown, the Reactor

Heat Removal System is operable and these functions are not

required. Other subfunctions like emergency power, process cool-

ing, etc., are embraced by the miscellaneous supporting function
definition.

Xn addition'to the functions identified in BTP CEB 9.5-1, a

Reactor Coolant Pressure Control Function has been included.

Although this function could be placed within the Reactor Coolant

Make-up Function and Reactor Heat Removal Function, the specific
goals achieved by the performance of this function are unique

'nough to warrant a separate safety function classification.=
The safety functions identified adequately assure that the

containment pressure boundary will not be threatened. Uncontrol-

led mass and energy releases to the containment from the primary

systems are limited by the achievement of these safety functions
'ndwill assure that no rupture of the reactor coolant or con-

tainment pressure boundaries will occur.
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4.3 Anal sis of Safe Shutdown S stems

4.3. 1 Introduction
Various analytical approaches could be taken to assure that

sufficient plant systems are available to perform the previously
identified plant safety functions. Numerous plant systems are

available, alone and in combination with other systems, to pro-

vide these required functions. Furthermore, the exact location
and specific effects of exposure fires cannot be precisely deter-

mined. In general, recognizing the confined physical location of
'uch fires and the operational flexibility and physical diversity
of systems available to achieve safe shutdown, one can assume

that appropriate plant fire protection features will limit fire
damage to the extent that unaffected plant systems will be able

to attain safe shutdown. An extensive effort would be required

to identify the effects of postulated fires in all potential
plant locations on all the plant sy

available to support safe shutdown.

stems which are normally
As a conservative alterna-

tive to this approach, a minimum set of plant ~s stems (Safe

requirements of Appendix R which can achieve and maintain safe

shutdown in spite of the location of the fire event and the most

limiting assumed concurrent single failure (loss of off-site
power). Demonstration of adequate protection of this minimum

I

system:- set from the effects of postulated fires constitutes an
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adequate and conservative demonstration of the ability to achieve

and maintain safe shutdown for the purposes of fire protection.

The safe shutdown systems selected for D.C. Cook will be

capable of achieving and maintaining subcritical conditions in

the reactor, maintaining reactor coolant inventory, achieving and

maintaining hot conditions for an extended period of, time,

achieving cold shutdown conditions within 72 hours, and main-

taining cold shutdown conditions thereafter.

4.3.2 Initial Assum tions

(1) The unit is operating at 100$ power upon the occurrence
of a fire and concurrent loss of off-site power.

(2) The reactor is tripped either manually or automatic-
ally ~

(3) No additional single failures are consider ed, other than
the loss of off-site power and those directly attribut-
able to the fire.

.(4) No piece of equipment required for safe shutdown is
assumed to be out-of-service.

4.3.3 Definitions
Hot Standby — The initial safe shutdown state with the

reactor at zero Power, Keff less than Q.99

and RCS average temperature between 547oF

and -350oF.

Hot Shutdown - Reactor at zero power, K ff less than Q 99

and RCS temperature between 350oF and 200 F ~

Cold Shutdown — Reactor at zero power, K ff less than Q 99

and RCS temperature below or equal to 200 F
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4.3.4 Safe Shutdown Functions

4.3.4.1 Reactivit Control Function

'nitial reactivity control will result from an automatic

Reactor Protection System (RPS) trip or from operator initiation
of a manual trip upon notification of a major fire. This action

will de-energize the normally energized RPS to actuate a reactor

trip. The effects of fires on the RPS are not considered to

preclude the initiation of an automatic trip or control rod

insertion.
Following rod insertion, hot subcritical conditions are

achieved for approximately 35 hours with no addition of boron,

assuming all rods are inserted into the core and the reactor trip
occurs at end of life and at 100$ power,

state level. As xenon decays, however,

with xenon at steady-

positive reactivity is

added, requiring the addition of borated water from the Refueling

Water Storage Tank (RWST) to maintain the required. margin of

shutdown reactivity. The cooldown transition from hot standby to

hot shutdown, and ultimately to cold shutdown, requires addition-

al boration to compensate for the negative moderator temperature

coefficient. The total quantity of borated water from the RWST

(a minimum of 1950 ppm) which must be injected into the Reactor

Coolant System (RCS) to achieve the required cold shutdown margin

is less than the quantity of borated water from the same source

required to maintain a constant pressurizer level during cooldown

(Reactor Coolant System volume shrinkage compensation). The
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Chemical and Volume Control System (CVCS) is capable of injecting
this quantity of borated water into the Reactor Coolant System

and maintaining the required shutdown reactivity mar gin through-

out safe shutdown.

4.3.4.2 Reactor Coolant Make-u Control

For the assumed fire scenario, reactor coolant make-up con-

trol can be achieved by isolation of the normal and excess let-
down CVCS paths and operation of the charging portion of the CVCS

through the RCP seal injection path. The Boron Injection Tank

(BIT) injection path may also be used for added operational

flexibility. Reactor coolant make-up will be available within

the first 30 minutes post-reactor trip.
Successful maintenance of RCS integrity is also necessary to

achieve adequate inventory and pressure control. Inadvertent

opening of boundary isolation valves such as the reactor head or

pressurizer vent valves, pressurizer power-operated relief val-
ves, and RHR suction isolation valves have been precluded and

adequate maintenance of reactor coolant pump seal integrity
achieved to assure safe shutdown.

Control of pressurizer water level achieved manually is by

controlling CVCS charging flow based on pressurizer level infor-
mation.
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4.3.4.3 Reactor Coolant Pressure Control

Over pressure protection of the RCS prior to a controlled

cooldown and depressur ization is provided by the pressurizer
safety valves. After alignment of the Residual Heat Removal

System (RHR), at approximately 350oF and 400 psig, overpressure

protection is provided by the RHR safety valves. The pressurizer

safety valves and RHR safety valves, in conjunction with a con-

trolled cooldown and a timely transfer to shutdown cooling at or

around a Reactor Coolant System temperature of 350oF, should

ensure that the RCS pressure-temperature limits are not exceeded.

For adequate pressure control, isolation of the pressurizer aux-

iliary spray will occur as the result of operator action.

The establishment and maintenance of a sufficient saturation

margin within the Reactor Coolant System is essential to success-

ful achievement and maintenance of safe shutdown. For the as-

sumed scenario, maintenance of this subcooling margin is achieved

by manual control of one bank of pressurizer heaters based on

pressure and temperature information received from the RCS pres-

sure and temperature instrumentation. After reactor trip and

assuming stable hot standby conditions, pressurizer heater opera-

bility is not necessary for the first 4 to 6 hours.

4.3.4.4 Reactor Heat Removal Function

Following a reactor trip with an assumed loss of off-site
power, decay heat is initially removed by natural circulation
within the Reactor Coolant System, heat transfer to the Main
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Steam System via the steam generators, and operation of the

power-operated atmospheric relief valves (PORVs) or the Main

Steam System code safety valves. With the steam generator safe-

ty valves alone, the RCS maintains itself close to the nominal

no-load condition.

For decay heat removal via natural circulation a minimum of

two steam generators will be available. This decay heat removal

requires the ability to supply sufficient feedwater to the steam

generators to make up for the inventory discharged as steam by

the safety or relief valves. For maintenance of initial hot

standby conditions, the secondary make-up flow required to the

steam generators is less than 450 gpm and is supplied by the,

Auxiliary Feedwater System (AFW). Feedwater sources ave avail-

able from the condensate storage tanks, and alternatively, from

the Essential Service Water System (ESW). Feedwater may be

supplied to the steam generators by the auxiliary motor.-driven

feed pumps or by the auxiliary steam turbine-driven feed pump.

Transition from stable hot standby condition to hot shut-

down is achieved by the additional heat removal capability avail-

able when steam generator pressure is reduced. The removal of

additional heat is achieved by the controlled operation of the

steam generator power-operated atmospheric relief valve (PORV)

and continued operation of the Auxiliary Feedwater System. During
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this cooldown phase, an auxiliary feedwater flow of up to 450 gpm

is required and can be supplied with an individual motor -or
turbine-driven auxiliary feedwater pump.

As described above, the transition from stable hot standby

to hot shutdown is achieved via operation of the Auxiliary Feed-

water System and the power-operated relief valves. After reduc-

tion of reactor coolant system temperature below 350oF, the

Residual Heat Removal System is used to establish long-term core

cooling through the removal of decay heat from the Reactor Cool-

ant System to the environment via'he Residual Heat Removal

System, Component Cooling Water System, and the Essential Service

Mater System.

4.3.4.5 Process Monitorin Function

The operator requires knowledge of various plant parameters

to perform required system transitions and essential operator

actions. A discussion, by safe shutdown function, of the neces-

sary instrumentation is provided below.

For the fire scenarios assumed in this analysis, inventory

make-up to the Reactor Coolant System will be from the Refueling

Water Storage Tank through the reactor coolant pumps'eal injec-
tion lines (and/or BIT injection path). As previously discussed,

sufficient negative reactivity exists in the Reactor Coolant

.System (after rod insertion) for 35 hours without the need for
4

additional boron addition. Furthermore, the negative reactivity
inserted by the control rods and the RWST water injected by the

Page 4-12



CVCS (to compensate for the RCS volume decrease) will maintain

the core subcritical while cooling down from the RCS average

temperature at hot full power to a cold shutdown value, assuming

no letdown is available. Administrative and operational proce-

dures for D.C. Cook will ensure that sufficient boron is added in

a timely manner to the primary system to achieve the necessary

cold shutdown reactivity margin. With boron addition under pro-

cedural control, no operator actions are expected or anticipated

based on direct-reading neutron monitoring to ensure an adequate

safe shutdown negative reactivity margin. However, core source

range detectors will be available for core activity monitoring in

the Control Room. An additional source range channel will also

be added to a local station, LSI-4, to provide this information

for areas requiring alternative shutdown.

Various process monitoring functions must be available to

adequately achieve and maintain the reactor coolant makeup, pres-

sure control and decay heat removal functions. For the assumed

fire scenario, maintenance of hot standby requires that pressur-

izer level and RCS pressure instrumentation be available. Reac-

tor Coolant System temperature is maintained during hot standby

by proper decay heat removal via steam generators and self-
actuation of the main steam code safety valves or controlled

operation of the steam generator PORVs. In the natural circula-
tion mode of operation, the difference between the hot-leg and
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cold-leg wide range temPeratures (Th Tc) provides a direct indi-
cation of the existence of a natural circulation condition.

Operating personnel, by monitoring of RCS pressure and hot

leg temPerature (Th) instrumentation and manual control of the

pressurizer heaters, will maintain RCS pressure to assure that

appropriate saturation margin is achieved for the RCS temperature

which exists during this period. Maintenance of pressurizer

level control is achieved by monitoring pressurizer level instru-
, mentation and manual control of CVCS charging flow.

Maintenance of hot standby also requires the control of the

secondary system to compensate for variations in the primary

system performance. Monitoring of steam generator level and

pressure are

heat removal.

available to assure adequate and controlled decay

The level control is achieved by operator manipu-

lation of AFM system flow, based on steam generator level indica-

tion. Controlled manipulation of secondary system pressure will
be monitored by steam generator pressure.

The transition from hot standby to hot shutdown will utilize
the instrumentation discussed above for monitoring of natural

circulation conditions, subcooling margin, heat removal and com-

pliance with the plant's pressure/temperature limits as it per-

tains to the low temperature overpressure protection of the

Reactor Coolant System (cold leg temperature in conjunction with

RCS pressure).
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~ ~ ~4. 3. 4. 6 Su ortin Functions

Various systems are required to provide support to safe

shutdown equipment or systems. These support systems are:

— Emergency Power System

— Essential Service Water System

— Component Cooling Water System

The following sections discuss each of the required safe shutdown

systems and the support systems.

4.4 Safe Shutdown S stems

4.4.1 Chemical and Volume Control S stem (CVCS)

The charging portion of the Chemical Volume and Control

System (CVCS) accomplishes the following safety functions: Reac-

tivity Control by control of soluble chemical neutron absorber

(boron) concentration in the RCS, Rector Coolant Makeup Control

by maintaining water inventory in the RCS, and maintenance of

Reactor Coolant Pump Seal Integrity.
Normal reactivity shutdown capability is provided by control

rods, with boric acid injection used to compensate for the xenon

transients and for plant cooldown. The control and shutdown rod

groups make the reactor at least 1$ subcritical (keff Q 99)
following trip from any credible operation condition to the hot,

zero power condition, assuming the most reactive rod remains in
the fully withdrawn position. For the assumed fire scenario, no

stuck-rod condition need be assumed.
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When the unit is at power, the quantity of boric acid re-

tained in its Refueling Water Storage Tank and ready for injec-

tion to the RCS always exceeds, that quantity required for normal

cold shutdown. This quantity also exceeds the quantity of boric

acid required to bring the reactor to hot shutdown and to compen-

sate for subsequent xenon decay.

For the assumed post-fire scenario, make-up water to the

Reactor Coolant System will be provided by the Chemical and

Volume Control System from the Refueling Water Storage Tank

(borated at a minimum of 1950 ppm).

Numerous CVCS flow paths are normally available for charging

to the RCS. Two separate and independent flow paths will provide

redundancy for reactor coolant makeup and bor ation:

(1) The charging line to the reactor coolant pumps'eals,
and

(2) Injection via the Boron Injection Tank.

For the assumed event, charging and boration will be accom-

plished by operating a minimum of one centrifugal charging pump

taking suction from the Refueling Water Storage Tank and in-

jecting borated water through the Boron Injection Tank and/or the

RCP seal injection lines to the RCS. Suction to the charging

pump can be delivered from the RWST by opening either one of two

normally closed motor-operated valves.
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Controlled leakage (letdown) from the Reactor Coolant System

normally occurs via the seal leak-off return path and the normal

and excess letdown paths. For the post-fire operational se-

quence, the normal and excess letdown paths will be

Isolation of the normal and excess letdown lines will
isolated.
occur as

a result of loss of instrument air or can be achieved by operator

action to assure adequate inventory control. Furthermore, pro-

cedural control for isolation of all potentially spurious RCS

boundary paths, including pressurizer PORVs, reactor and pressur-

izer post-accident vents and auxiliary spray, will be achieved.

Seal leak-off flow need not be available to achieve safe

shutdown. The reactor coolant pump No. 1 seal leak-off air-
operated valves fail-open. In that condition, seal return flow

will be available at the suction of the charging pumps {through

the seal water heat exchanger) or it may be locally or remotely

isolated by a containment isolation motor -operated valve or by

the seal water return filters manual valves.

The injection path from the charging pumps to the Reactor

Coolant Pump seals contains only one air-operated valve, (normally

open, fail-open) which is provided with a minimum flow (50 gpm)

mechanical stop. Thus, operation of one charging pump will
ensure a minimum RCS charging flow of approximately 20 gpm,

irrespective of the availability of the BIT injection path.
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The injection path through the BIT (containing 900 gallons
of 20,000 ppm borated water) is available for operational flexi-
bility. It requires remote or manual opening of two motor-

operated valves in series (total of four motor-operated valves

arranged in two redundant sets in series), since the RCS cold leg

isolation valves are normally open. Inclusion of the BIT injec-
tion path as an alternate charging and boration path, although

not essential for safe shutdown, will provide added operational

flexibility in the post-fire scenario defined for this analysis.

Isolation of the volume control tank (by closure of either
one of two motor-operated valves) during emergency makeup from

the RWST and isolation of the seal return line to the seal water

heat exchanger may be performed by local manual operation.

Pressurizer water level is maintained by operation of one

centrifugal charging pump using pressurizer level instrumentation

information.

Centrifu al Char in Pum s

The two high-head centrifugal char ging pumps per unit are

normally aligned for the CVCS charging function. During design

basis accidents they are part of the ECCS system. The centri-
fugal charging pumps are of the horizontal type with' design

flow rate of 150 gpm and a discharge pressure at shutoff of 2749

psig. Each pump is designed to provide rated flow against a

pressure equal to the sum of the RCS normal maximum pressure

(existing when, the pressurizer power-operated relief valve is
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operating) and the piping, valve and equipment pressure losses at
the design charging flows. Each of the centrifugal charging

pumps has a minimum recirculation flow motor-operated valve to

prevent damage to the pump when it is operating at
shut-off'ressure.

The pumps require cooling water (from the CCW) to

their mechanical-seal heat exchangers, gear oil coolers, bearing

oil coolers and seal housings, and the operation of external oil
pressure pumps in idle conditions.

Boron In ection Tank

,The Boron Injection Tank (BIT) is designed to hold suffi-
cient concentrated boric acid solution to shut down the reactor

wi;thout control rods during a worst-ease accident (steam line
rupture). Design concentration of boric acid is 12$ by weight

(equivalent to 20,000 ppm) with a usable volume of 900 gallons.
Redundant tank heaters and line heat tracing are provided to

assure that the solution is maintained during normal operation at
a temperature (165oF) which is in excess of the solubility limit
(approximately 133oF). Recirculation of the contents of the BIT

during nor mal plant operation is accomplished by using the boric

acid transfer pumps.

Should the BIT path be utilized, isolation of the BIT recir-
culation lines'ir-operated valves (fail-closed) will occur

either as a consequence of the loss of off-site power or by

operator procedural control for the post-fire scenario.



Refuelin Water Stora e Tank

In addition to its normal duty to supply borated water to
4

the refueling cavity for refueling operations, the RWST provides

borated water to the all the ECCS pumps.

The capacity of the refueling water storage tank is based on

the requirement for filling the refueling cavity. This quantity

is in excess of that required for safe shutdown. Technical

specification volume of the RWST is 350,000 gallons of borated

water at a minimum of 1950 ppm boron.

The maximum boric acid concentration is approximately 1.4

weight percent boric acid. At 32oF, the solubility limit of

boric acid is 2.2$ by weight. Therefore, the concentration of.

boric acid in the RWST is well below the solubility limit at

32oF.

4.4.2 Reactor Coolant S stem

The Reactor Coolant System (RCS) consists of four similar

heat transfer loops connected in parallel to the reactor vessel.

Each loop,contains a reactor coolant pump and a steam generator.

In addition, the system includes a pressurizer with associated

code safety and relief valves (PORVs). Reactor Coolant System

instrumentation includes cold- and hot-leg temperatures (wide

range), pressure (wide range) and pressurizer water level.

The natural circulation capability of the plant provides a

means of decay heat removal when the reactor coolant pumps are

unavailable. Natural circulation flow rates are governed by the
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amount of decay heat, component elevations, primary to secondary

heat transfer, loop flow resistance and voiding. The conditions

during natural circulation relate to maintaining adequate primary

to secondary heat transfer, subcooling and inventory.

For this analysis of safe shutdown capability, two of the

four RCS loops will be monitored to ensure that natural circula-
tion is established and maintained.

While in natural circulation, adequate heat transfer and

coolant flow are dependent on adequate inventory in both the

primary and secondary systems. Maintaining water level above the

tubes on the secondary side of the "U" tube steam generators and

adequate level within the pressurizer are requirements for natu-

ral circulation. Confirmation of flow while in naturals circula-
tion is accomplished through the use of temperature indications.
Those indications are Tcold (Tc) and Thot (Th) Tc should attain
a value which is a few degrees higher than the saturation temper-

ature of the secondary inventory. Th should attain a value which

is less than at full power. When Tc and Th attain the values
described above, flow and heat transfer have been achieved in the

associated RCS loops.
'

Reactor Coolant System inventory control is based on the

oper ation of the CVCS charging paths. High pressure seal water

from the CVCS system is injected into the pumps through the lower

radial bearing chamber to prevent leakage of high temperature

i'age
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reactor coolant along the pump shaft. The injection flow splits

in the bearing chamber with a portion flowing up through the

radial bearing and into the shaft seal chamber. The remaining

portion flows down the shaft, through the RCP thermal barrier end

into the Reactor Coolant System. For added operational flexi-
bility in a post-fire scenario, the reactor coolant pump thermal

barrier cooling path from the Component Cooling Water System can

be made available for safe shutdown. Maintenance of either seal

injection or thermal barrier cooling provides adequate protection

of the reactor coolant pump seals.

Pressurizers Heaters

Subcooling within the RCS is maintained by controlled opera-

tion of the pressurizer heaters and monitoring of RCS pressure

and looP hot-leg temPerature (Th) For hot standby or hot shut-

down, a minimum heater power of 150 kW will be available from any

of the back-up heaters. This value will conservatively cover

heat losses from the pressurizer at or below normal operating

pressure with no allowance for continuous spray. Under loss of

off-site power conditions, this heating capacity can be estab-

lished within 4 hours.

Pressurizer Safet Valves

Overpressurization protection of the RCS is assur ed by three

pressurizer code safety valves. The three pressurizer safety

valves are spring-loaded, self-activated and have a set pressure

of 2485 psig. The combined capacity of the valves is equal to or
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greater than the maximum pressure surge resulting from a complete

loss of load without reactor trip.
4.4.3 Main Steam S stems

For the post-fire scenario, maintenance of the main steam

inventory and control of steam generator pressure are required

for both hot standby and subsequent primary and secondary system

cooldown to support the decay and sensible heat removal function

within the applicable operational limits.
The Main Steam (MS) system consists of four parallel flow

paths, one from each steam generator to the main turbine of the

unit. The secondary system will be isolated either by operation
1

of the turbine stop valves or by the main steam generator stop

valves.

In accordance with supporting FSAR analysis, control of two

steam generators is suffic'ient to provide the reactor heat remov-

al function during natural circulation conditions.

Maintenance of the steam generator water level during the

period of auxiliary feedwater operation (hot standby and hot

shutdown) involves remote or local manual positioning of the

auxiliary feedwater flow control valves and operation of the

motor-driven or turbine-driven auxiliary feedwater pumps based on

steam generator level information. Steam generator water level

and pressure indication are available in the Control Room, on the
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hot shutdown panels and at the local shutdown stations (located

at the auxiliary feedwater flow control valve stations).
The MS system is also designed to deliver motive steam to

the turbine driver of the turbine-driven auxiliary feedwater

pumps. Steam to these turbines is supplied by branch connections

upstream of the steam generator stop valves on two steam lines in

each unit (corresponding to steam generators No. 2 and 3). Either
line is sufficient to supply steam for the auxiliary feedpump

turbine, but two are provided for redundancy. These lines are

tied together with a normally open motor-operated shut-off valve

and a check valve in each line before the tie.
Safet Valves

Following penetration of the containment, a bank of five
code safety valves are installed on each steam line. The five
safety valves (two set at 1065 psig, two at 1075 psig, one at

1085 psig) on each line are installed to protect the MS system

against overpressure and to provide a combined relieving capacity

greater than the maximum steam flow rate.
Power-0 crated Relief Valves

A power-operated-relief valve (PORV) is provided on each

steam -line wPich is capable of releasing the sensible and decay

heat to the atmosphere. The PORVs are used for plant cooldown by

steam discharge to the atmosphere since the steam dump system is
assumed not available. The PORVs have a total combined capacity

of approximately 10%,of the maximum steam flow. For the assumed
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fire scenario, a maximum of two PORVs will be used to provide the

Reactor Coolant System controlled cooldown.

Controls for the steam generator PORVs are provided in the

Control Room, in the hot shutdown panels, and locally at the

shutdown stations. During hot standby or hot shutdown condi-

tions, the steam generator PORVs will be used in manual steam

pressure control mode. Thus, the RCS temperature is controlled

by maintaining the steam generator at the corresponding satura-

tion pressure.

4.4.4 Auxiliar Feedwater S stem

The Auxiliary Feedwater (AFW) system is required during hot

standby and hot shutdown to support RCS decay heat removal. For

hot standby and hot shutdown, secondary system (steam generator )

inventory control is provided by the AFW system. Each unit con-

tains two motor -driven pumps and one turbine-driven pump which
B

are dedicated to each unit. In addition, both motor-driven pumps

of the other unit can be aligned to the fire-affected unit by the

opening of two pump manual discharge valves. Thus, each unit has

the capability of receiving auxiliary feedwater from five sepa-

rate pump sources (four motor-driven and one turbine-driven).
Each motor -driven pump is rated at 450 gpm and each tur bine-

driven pump is rated at 900 gpm, with both flow capacities being

at 1175 psig. The pumps have the design capability of providing
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the rated flow against a steam generator pressure of 1065 psig

(the lowest steam generator safety valve setpoint).

The AFW system is designed to deliver enough water to main-

tain sufficient heat transfer in the steam generators in order to

prevent loss of primary water through the RCS pressurizer safety

or relief valves.

Turbine-Driven Auxiliar Feed Pum s

Each is a horizontal, six-stage, centrifugal pump driven

single-stage atmospheric exhaust turbine. On automatic

operation, the turbine will function as a single speed machine.

eator .

by a

The turbine-driven auxiliary feed pump (TDFP) is designed to

deliver a sufficient flow to all four steam generators of the

unit with which it is associated and maintain steam generator

water levels above the lower limit'f the wide range level indi-

However, manual speed control is available in the Control Room,

on the hot shutdown panels'and locally. Loss of control air to

the turbine governor will result in the governor reverting to the

maximum speed setpoint; however, speed ean subsequently be con-

trolledd

locally. Two over speed trip devices are provided. The

electrical overspeed trip, set at 115$ speed, resets automatical-

ly after a trip. The mechanical overspeed trip device, set at

125$ speed, must be reset manually.

Each auxiliary feed pump turbine has its own self-contained

lube oil system utilizing sleeve bearings lubricated by a shaft-

rotary-type pump driven from the turbine shaft. Water for the
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cooler is supplied from the auxiliary feed pump discharge line,
thus ensuring a cooling water supply whenever the auxiliary feed

pump turbine is operating.

Steam generators No. 2 and/or 3 provide motive steam to the

turbine driver for the auxiliary feedwater pump. The TDFP is

capable of operating down to a steam pressure of 125 psia, at

which time the Residual Heat Removal System may be placed in

service.

Motor-Driven Auxiliar Feed Pum s

Each unit is supplied with two motor-driven auxiliary feed

pumps (MDFP) with only one required for safe shutdown. The other

unit's MDFPs are also available by opening pump cross-tie dis-

charge valves.

Each pump is a horizontal, eight-stage centrifugal pump.

The pumps require no external lube oil cooling or other support

services other than ac power.

Condensate Stora e Tanks

The minimum Technical specification volume of water in the

condensate storage tank (CST) is the amount required to last 9

hours at hot shutdown conditions. Should the CST supply become

exhausted, the alternate unit's CST is made available through a

single cross-tie, normally closed, air-operated valve (fail-
closed). As a backup to both these sources of makeup water,
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cross-ties to the Essential Service Water System (ESW) are pro-
vided. Ample time is assumed available post-fire for a local
manual re-alignment of the normally closed valves that isolate
ESW from the suction of the auxiliary feedwater pumps.

4.4.5 Residual Heat Removal S stem

The Residual Heat Removal (RHR) system is designed to remove

residual and sensible heat from the core and reduce the tempera-

ture of the RCS during the cold shutdown phase of safe shutdown.

The RHR system consists of two RHR heat exchangers, two RHR

pumps and the associated, piping, valving and instrumentation

necessary for operational control. The design residual heat load

is based on the residual heat fraction of the full core MW (ther-
mal) power level that exists 20 hours following reactor shutdown

from an extended power run near full power.

During cold shutdown operations, reactor coolant flows from

the RCS to the RHR pumps through the tube side of the RHR heat

exchangers and back to,the RCS. The heat load is transferred by

the RHR heat exchangers to the Component Cooling Water System

which is circulating on the shell side of the heat exchangers.

The inlet line to the RHR system is located in the hot leg of the

reactor coolant loop No. 2 while the return line is connected to

the cold legs of reactor coolant loops Nos. 2 and 3.

Two motor-operated valves in series isolate the inlet line
to the Residual Heat Removal System from the Reactor Coolant

System. The return lines are isolated by check-valves in series
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in each line and a common motor-operated "'valve. To avoid poten-

tial RCS boundary leakage at this high/low pressure interface,
one of the motor-operated valves in the RHR suction line will be

kept closed (pre-fire condition) with the corresponding motor

control center breaker in the open position.
A minimum flow return line from the downstream side of each

residual heat exchanger to the corresponding pump's suction line
is provided to assure that the RHR pumps do not over heat under

low flow conditions. A motor-operated valve located in each

minimum flow line will be opened if RHR pump flow falls below 500

gpm and will be closed when the flow increases above 1000 gpm.

The cooldown rate of the reactor coolant is controlled by

regulating the flow through the tube side of the RHR heat ex-

changers. ' bypass line, which serves both residual heat ex-

changers, is used to regulate the temperature of the return flow

to the RCS as well as to maintain a constant flow through the RHR

system.

The RHR system can be placed in operation when the pressure

and temperature of the RCS are less than 400 psig and 350oF,

respectively. If one of the pumps and/or one of the heat exchangers

is not operative, safe operation of the plant is not affected;

however, the time for cooldown is extended.
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Residual Heat Removal Pum s

Two identical pumps are installed in the Residual Heat

Removal System. Each pump is sized to deliver sufficient reactor

coolant flow through the residual heat exchangers to meet the

plant cooldown requirements.

A seal heat exchanger for each pump is supported by opera-

tion of the Component Cooling Water System.

RHR Safet Valves

The RHR system safety valves provide RCS cold overpr essur e

protection whenever the RHR system is in operation; The valves

are located inside containment, one each on the RHR system suc-

tion and discharge path,. and discharge to the pressurizer relief
tank. The valves are set at 450 psig and 600 psig, respectively.

Accumulators
\

The manual isolation of the accumulators is assumed as a

post-fire activity. The isolation valve at each accumulator is

closed only when the RCS is intentionally depressurized below

1000 psig. If these valves'ssociated cables were damaged by

fires, the isolation is assumed to be performed locally, governed

by adequate plant procedures (post-fire).
4.4.6 Com onent Coolin Water S stem

The Component Cooling Water (CCW) system is a supporting

system to other safe shutdown systems. Two redundant trains are

available, each'onsisting of one pump and heat exchanger and

associated valves, piping and local instrumentation.
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The CCW system for each unit serves as an intermediate heat

transfer loop between the various safe shutdown components and

the Essential Service Water System (ultimate heat sink).

The CCW system provides cooling for the following safe

shutdown equipment in each unit:
(1) Residual heat removal exchangers

(2) Centrifugal charging pumps

(a) Mechanical-seal heat exchangers
(b) Gear oil coolers
(c) Bear ing oil cooler s
(d) Seal housing

(3) Residual heat 'removal pumps mechanical-seal heat ex-
changers

(4) Reactor coolant pump thermal bar rier heat exchangers

Each unit is served by two component cooling pumps, two

component cooling heat exchangers, a surge tank and associated

piping and valves. A spare swing pump is available as a replace-

ment for any pump on either unit's CCW system by valving it into

the appropriate CCW headers and by connecting it into the other

pump's power supply and control circuitry.
One pump and one component cooling heat exchanger fulfill

the heat removal function during normal full load operation for

various components located in the Auxiliary and Containment

Buildings. During plant cooldown in RHR mode, two pumps and two

heat exchanger s are normally utilized to remove the residual
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heat. If one of the loops is not oper ative, only one RHR loop is

effective and cooldown then is at a slower rate.

The two component cooling loops associated with one unit are

inter connected downstream from the heat exchangers to effectively
form an open loop supply header both .for loads which are essen-

tial and those that are unessential. For the present analysis of

safe shutdown, no isolation of non-essential loads is assumed to

be required. However, in anticipation of a potentially large

cooling demand, the operator can isolate the component cooling

inlet to the spent fuel pool heat exchangers or shift to the

other unit's component cooling system by remotely and/or manually

oper ated valves.

The essential loads, other than the residual heat ex-

changers, are normally valved open to the supply header and they

discharge to the suction of the component cooling pump with which

they are normally associated, so that component cooling water is

circulated continuously through the essential loads during normal

operation.

Each of the component cooling outlet lines from the residual
heat exchangers has a normally closed motor-operated valve which

must be opened during RHR cooldown. The motor-operated valves

that isolate the CCW system from the reactor coolant pump thermal

barrier coolers are included as safe shutdown components .for
I
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operational flexibility in a post-fire scenario, since the ther-
mal barriers perform a redundant function to the seal water

injection cooling.

By appropriate realignment of pump suction and discharge

header cross-tie valves, one of the alternate unit's CCW pumps

may be dedicated to providing flow to the fire-affected unit.
A surge tank is connected to the suction side of the pumps,

and makeup to the system is supplied to the surge tank from the

demineralized water system.

4.4.7 Essential Service Water S stem

The Essential Service Water (ESW) system provides cooling

for the following safe shutdown heat transfer equipment:

(a) Component cooling heat exchangers

(b) Emergency diesel generator heat exchangers

The system also provides a back-up supply of water to the

AFW system in the event that the condensate storage tanks are

depleted.

This system, shared by both units, consists of four pumps,

each with its associated duplex discharge strainer, and two main

headers. Each redundant header is served by two pumps (one for
each unit) and each header, in turn, serves the corresponding

essential loads in both units. These components, together with

the associated heat exchangers, valving, piping and local instru-
mentation, complete the Essential Service Water System.
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During normal operation, water is supplied through the cir-
culating water intake pipes from the lake to the pumps'uction

well located in the screenhouse.

The Essential Service Water System can remove the heat

transferred to the Component Cooling Water System from both

units, plus the heat loads of the emergency diesel generator

engine coolers (i.e., the air aftercoolers, lubricating oil
cooler, and jacket water cooler),, the Control Room air condi-

tioner condensers, and provide make-up flow to the turbine- and

motor-driven auxiliary feed 'pumps.

Essential Service Water Pum s

Four pumps are installed in the
h

center portion of the
I

screenhouse. The pumps are vertical turbine pumps with enclosed
'

shafts. Grease-lubr icated line bearings eliminate. the need for

external water lubrication. Two pumps serve each one of the two

main supply headers. No more than three of these pumps are

required in any given circumstances to provide necessary flexi-
bility of operation for both units. Two operable pumps are

sufficient to carry the heat removal duties of two units at hot

or cold shutdown simultaneously (at minimum cooldown rate).

Local manual operation of motor-operated valves is credited post-

fire.
4.4.8 Emer enc Power S stem

The plant Emergency Power System (EPS) includes an on-site,

independent, automatically or manually starting emergency power
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source which supplies power to essential safe shutdown equipment

if the normal or the off-site power sources are unavailable.

The emergency power source for each unit consists of two

4160V 3500 kW diesel generators. Each diesel engine is equipped

with its own auxiliaries. These include starting air, fuel oil,
lube oil, cooling water, intake and exhaust system, voltage

regulator and controls. Cooling water is provided from the

Essential Service Water Systems while electric power for each

engine's auxiliaries is provided by its own generator.

Cranking power for each diesel is supplied from its respec-

tive high pressure star ting air system. Energy for starting a

diesel is derived from two air receivers each containing enough

high pressure compressed air to provide for multiple star ting
sequences.

There are two diesel fuel oil storage tanks on site, physi-

cally separated from each other. The piping is arranged so that

each storage tank supplies fuel to one emergency diesel generator

in each Unit while the other storage tank supplies fuel to the

other emergency diesel generator in each Unit. Two fuel oil
transfer pumps per diesel generator provide transfer capability
from the storage tanks to the individual diesel generator day

tanks.

The emergency power sources for the two units are identical,
and are electrically and physically isolated from one another, as
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are the diesel generator sets for each unit. Each diesel genera-

tor is capable of .supplying ac power to one path of safe shutdown

equipment with one supplying power to 4 kV buses T11A and T11B

(T21A and T21B for Unit 2) and the other supplying power to T11C

and T11D (T21C and T21D for Unit 2) . The diesel gener ator s
b t()

supply power Ito 600V buses 11A, 11B, 11C, and 11D through the

4160V buses T11A, T11B, T11C, and T11D, r espectively.

Loss of voltage to the 4160V diesel buses above is sensed by

undervoltage relays. Upon sensing, master relays automatically

start the emergency generators,. trip the normal feed circuitfi'

breakers for 'he 4160V diesel buses and trip all motor feeder

breakers on the diesel buses, the 600V bus tie breaker, and all
non-essential,600V motor feeder breakers. The emergency genera-

tor circuit breaker which connects the diesel gener ator output to

the 4160/600V bus system is closed when rated voltage is ob-

tained.

HVAC equipment is available to provide cooling for the

rooms containing the diesel generators and other EPS support

equipment. Since the HVAC equipment and all associated power

and control cabling is contained within,these rooms, separation

analysis of the HVAC system was not required.

4160 V Emer enc Power S stem

Each 4160V diesel bus (T11A, T11B, T11C AND T11D) is fed

from a 4.16 kV diesel generator, to supply power to the engi-

neered safety features and other necessary equipment in the event

of a loss of off-site power. There are two diesel generators
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~ associated with each unit. Each diesel generator is connected to

two 4160V buses, one to buses T11A and T11B and one to buses T11C

and T11D. Upon loss of power to a 4160V diesel bus, the asso-

ciated diesel generator starts automatically or manually by oper-

ator action. The circuit breaker which normally supplies power

to that diesel bus from the main 4160V bus is tripped. A 4.16 kV

circuit breaker in each bus is automatically closed when its
diesel generator is at speed and rated voltage and re-energizes

the bus. The diesel generators will then supply all equipment

which must operate under emergency conditions for the respective

safeguard train.
Low Volta e Power S stems

The 600 auxiliary system distributes power for all low

voltage station service demands other than the pressurizer heat-

ers. The normal source of power for the 600 V system is the 4160

V system buses via the 4160/600 V transformers. The pressurizer

heaters are fed from the 4160V system buses via their 4160/480V

. transformers and individual load centers and motor control cen-

ters. The pressurizer heaters can be connected to the diesels.

The switchgear is metal-clad with 250V dc air-operated cir
cuit breakers. The 4160/600V transformers are filled with non-

flammable liquid. The 600V system is divided into six bus sec-

tions, four of which (11A, 11B, 11C and 11D) are safety buses,

11A and 11B for one safety train and 11C and 11D for the other.
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The power source for ea'ch of these buses is a 1500 kVa, 4160/600V

transformer whose primary is connected to buses T11A, T11B, T11C

and T11D respectively. Bus tie-breakers between buses 11A and

11C and buses 11B and 11D are provided so that a 1500 kVa trans-

former can feed two adjacent 600V buses, should one of the trans-

formers fail. Upon signal to start the diesel generators, the

600V bus tie breakers are opened automatically. The bus tie
breakers and 600V source breakers are interlocked to eliminate

the possibility of inadvertent parallel operation of diesels.. An

identical 600V system is provided for Unit 2.

Two 480V buses, 11PHA and 11PHC, are fed from two of the

4.16 kV buses, 1A and 1C respectively, via two 1000 kVa, 4160/480

V transformers. These buses supply power to the pressurizer

heater loads. An identical 480V system is provided for Unit 2.

120 V AC Vital Instrument Bus S stem

The 120V ac Vital Instrument Bus System consists of four

separate vital buses per unit which are supplied by four indepen-

dent 5.0 kVa, single-phase static inverters. Two of the inver-
ters connect to one of the unit batteries, the other.two connect

to the second battery in the same unit. The input to each inver-
ter is from a 600V motor control center, or a 250V unit battery.

The output of each inverter is connected to a distribution
cabinet through a normally closed circuit breaker. The distri-
bution cabinets supply all of the required normal safe shutdown

11
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instrument channels. Alternative shutdown (LSI) instrumentation

is fed directly from circuit buses in either the fire-affected or

unaffected unit.
250 V DC S stem

The 250V dc system supplies power for operation of switch-

@ear, vital bus inverters, power-operated valves and Control Room

emergency lighting. The battery system for each unit consists of

two separately located sets of lead acid cells. Each cell bat-

tery has its own active normal charger and a wired standby char-

ger. Following a loss of unit normal power, the battery chargers

are energized from the emergency diesel generators.

The battery distribution switchboard consists of several

.metal-clad structures, each with a 250V dc, 2-wire ungrounded

main bus, and 2-pole manually-operated fused disconnecting

switches.

During normal operation, the 250V dc load is fed from the

battery chargers, with the batteries floating on the system.

Upon loss of ac power, the entire dc load is drawn from the

batteries. The loads powered from the battery include the diesel

generator circuits, 4 kV, 600V and 480V load centers, electri-
cally-operated valves, Control Room emergency lighting and vital
bus inverters. The batteries are sized for three hours of opera-

tion after a loss of ac power, predicated upon the continuous

operation of all dc emergency equipment. However, upon start-up
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of the emergency diesel generator, the battery chargers are

energized to take over the load and recharge their associated

batter y.

All direct current loads associated with engineered safe-

guards equipment are fully redundant. These loads are arranged

so that one battery supplies each redundant function.

A circuit is provided to cross-tie the AB and CD train plant
batteries and loads on each unit. This circuit has redundant

isolating switches, one at each point of connection to the two

battery systems. Under normal conditions, both of these

switches, are kept open and the circuit de-energized.

The trip and close coils for the 4 kV, 600V and 480V

breakers are electrically independent of one 'another and must be

energized to operate. The breakers will not change position if
control power is lost.
250 V DC Batter N S stem

The 250V dc N train battery supplies power for the operation

of the turbine-driven auxiliary feedwater pump (TDFP). This

battery system (per unit) consists of one battery (one set of
lead acid cells) and two battery chargers, each supplied from a

separate safety train ac bus. This N battery is physically and

electrically isolated from the other unit batteries.
The battery distribution switchboard consists of one metal-

clad structure with a 250V dc, 2-wire ungrounded main bus, and

2-pole manually operated fused disconnecting switches.
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During normal operation, the 250V dc load is fed from the

battery charger, with the battery floating on the system. Upon

loss of station ac power, the entire dc load is drawn from the

battery. The majority of the load consists of the electrically-
operated auxiliary feedwater valves serving the steam generator

from the auxiliary feedwater turbine-driven pump system, and the

steam admission valve to the turbine-driven auxiliary feed pump.

The auxiliary feedwater to steam generator valves are normally

open and th'e TDFP trip and throttle valve is energized to open.

The remaining load consists of the auxiliary feedwater turbine

control bus. The AFW turbine control bus encompasses the AFW

turbine start and trip circuits, the overspeed monitor, the test
valve, and the emergency leak-off valve. The battery is sized to

allow anticipated operation of the valves and their control
circuits with the battery chargers and backup feed circuits open.

\

The battery is capable of serving the turbine-driven auxiliary
feed pump for as long as the steam supply to the turbine is

available.

4.5 Identification of Safe Shutdown S stem Com onents

Subsection 4.4 described the specific systems which will be

used to achieve safe shutdown. This subsection discusses the

method of selection of safe shutdown components at D.C. Cook.
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For each system, plant flow diagrams (hereafter referred to

as PIXDs), system descriptions, and one-line diagrams were used

to identify the precise primary flow paths and operational char-

acteristics that must be established to accomplish the desired

safe shutdown function. From this information,. a list was com-

piled of the components which participate in the system's perfor-

mance of its safe shutdown function. These components are:

Active components that need to be powered to establish,
or assist in establishing, the primary flow path and/or
the system's operation.

(2)

(3)

(4)

Active components in the primary flow path that normal-
ly are in the proper position whose power loss will not
result in a change of position, but may be affected by
open, shorts or ground in control or power cabling.

Power-operated components which need to change position
to establish or assist in establishing the primary flow
path, whose loss of electrical or air supplies result
in the component adopting the required safe shutdown
position but which may be affected by opens, shorts or
grounds in control or power cabling.

Major mechanical components which support safe shutdown
(heat exchangers and storage tanks).

From the analysis of the safe shutdown system flow paths,

those components whose spurious operation would threaten safe

shutdown system operability were also identified. This identifi-
cation included those branch flow paths that must be isolated and

remain isolated to assure that flow will not be substantially

diverted from the primary flow path. See Subsection 4.7 for the

detailed discussion of spur ious operations.
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A computerized data base was generated for safe shutdown

devices including device identification, normal operating status,

operating requirements for the various shutdown stages (hot

standby, hot shutdown and cold shutdown), required supporting

services and plant location.

This safe shutdown equipment list for D.C. Cook contains

more than the minimum amount of equipment necessary to safely
shutdown the units. For reasons of operational flexibility and

to further enhance the conservatisms of this analysis, paths such

as injection through the Boron Injection Tank (BIT) and thermal

barrier coolers for the reactor coolant pumps were identified as

safe shutdown components.

The final safe shutdown component list developed for D.C.

Cook Units 1 and 2 includes the components required to protect
the safe shutdown capability from the exposure fire damage postu-

lated in Appendix R. These lists are provided as Table 4.1 for
Unit 1 equipment and Table 4.2 for Unit 2 equipment.

4.6 Identification of Safe Shutdown Circuits and Cables

The computer data base developed during the D.C. Cook safe

shutdown system analysis (see previous section) was the basic

input for the identification of electrical circuits essential to

ensure an adequate equipment performance. All the electrically-
dependent devices in Table 4.1 were used to identify the cor re-
sponding safe shutdown electrical circuits, except for those
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motor-operated valves for whicn manual operation was assumed

during long-term cooldown (RHR,etc.). The circuits identified

included power (4160V ac, 600V ac, 480V ac and 250V dc), control

(220V ac, 120V ac and 250V dc) and instrumentation.

The identification and analysis of the above essential elec-

trical circuits were based on one-line diagrams, elementary cir-
cuit drawings, and cable block diagrams from which all the neces-

sary circuit cables were selected for the'ater phase of cable

routing and separation analysis.

For each electrical circuit, all circuit cables that ensure

operability with no detrimental failure of each component 'ere
identified as required for safe shutdown, The exceptions to the

above criteria included only annunciator, computer, motor stator

heaters and external monitoring circuits that are electrically

isolated from the electrical circuits of concern.

The D.C. Cook conduit and cable raceway schedules were then

used to identify the individual cable physical routings. A

computer data was developed to contain all essential cables and

their associated routings. For each safe shutdown system, a

package was also developed which contained the following informa-

tion:
o safe shutdown component data sheet;

o mark-up of cable block diagrams with identified essen-
tial cables; and,

o data base output with cable routing information.
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This routing information was extracted and used to color-

code and identify the approximate location of these cables on

electrical cable tray and conduit layout drawings, by system and

by fire areas (see Section 4.8). Table 4.3 is a example.

4.7 Associated Circuits of Concern

4.7.1 Introduction

The separation and protection requirements of 10 CFR 50,

Appendix R apply not only to safe shutdown circuits but also to

"associated" circuits that could prevent operation or cause mal-

operation of shutdown systems and equipment. The identification
of these associated circuits of concern was performed for D.C.

Cook in accordance with NRC Generic Letter 81-12 and the Staff's
Clarification to Generic Letter. The latter further defined

these associated circuits of concern as those which have a physi-
cal separation less than that required by Section III.G.2 of

Appendix R, and have one of the following:

(1) A common power source with the shutdown equipment and
the power source is not electrically protected from the
circuit of concern by coordinated breakers, fuses, or
similar devices;

(2) A connection to circuits of equipment whose spurious
operation would adversely affect the shutdown capabil-
ity;
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(3) A common enclosure with the shutdown cables, and,

(a) are not electrically protected by circuit
breakers, fuses or similar devices (ACC-CE Type
1), or

(b) will allow propagation of the fire into the common
enclosure (ACC-CE-2).

4.7.2 Identification of Associated Circuits b Common Power
Su l and Common Enclosures

The electrical distribution system was reviewed to assure

that acceptable coordination and selective tr ipping is provided

for all circuits on the Emergency Power System. The review was

limited to the EPS since there is no equipment powered from the

balance of plant distribution systems which is requ'ired for, or

whose loss of power could prevent, safe shutdown.

The Emergency Power System consists of:

(1) 4160V ac switchgear

(2) 600V ac load centers and motor control centers

(3) 480V ac load centers and motor control centers for the
pressurizer heaters

(4) 120V ac vital instrumentation buses

(5) 250V dc distribution buses.

Electrical circuit fault protection was originally designed

to provide protection for plant electric circuits via protective

relaying, . circuit breakers and fuses. This protective equipment

was designed and applied to ensure adequate protection of all
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electrical distribution equipment, including cables, from elec-

tric faults and overload conditions in the circuits. The selec-

tion and application of these devices was in accordance with the

American Electric Power design practices. The use of these

design practices assures that, for electric fault and over loads,

cables have a level of protection which prevents degradation

beyond that which would be experienced by continuous operation of

these cables at their rated current value. The operation of

these protective devices, by limiting cable damage to this level,
also prevents the occurrence of cable faults which could cause

ignition of these cables.

An integral part of the original electrical system pro-

tection was the proper coordination of all these devices. Such

coordination assures that the protective device nearest (in an

electrical sense) to the fault operates prior to the operation of

any "upstream" devices, and provides interruption of electrical
service to a minimum amount of equipment. The original electri-
cal protection design at D.C. Cook required coordination of such

electrical protective devices.

These original D.C. Cook electrical design practices pro-

vided confidence that no associated circuits of concern by common

power supply or by common enclosure Type 1 exist at D.C. Cook.

As an additional check, a review was conducted of the existing
electrical protection and coordination at D.C. Cook for the safe
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shutdown power supplies. As expected, most of the circuit pro-

tective devices reviewed had been properly selected and were

coordinated. Design changes have been initiated to correct the

few remaining deficiencies identified during the review.

For associated circuits of concern by common enclosure Type

2, the design of the fire protection features at D.C. Cook en-

sures that no such circuits exist. Associated circuits of con-

cern that occur as intervening combustibles are resolved by one

or both of the following methods:

(1) Use of non-propagating cable jacket materials,

(2) Use of fire stops at appropriate cable tray sections to
prevent damage to hot shutdown system cables.

4.7.3 S urious 0 eration Anal sis

Cables that are not part of safe shutdown circuits may be

damaged by the effects of postulated fires. This cable damage

may consequently prevent the correct operation of safe shutdown

components, or result in the maloperation of equipment which

would directly prevent the proper performance of the safe shut-

down systems.

The effects of spurious operations may be conceptually di-

vided into two subclasses as follows:

(1) Maloperation of safe shutdown equipment due to control
circuit electrical interlocks between safe shutdown
circuits and other circuits; for example, the numerous
pressurizer heater automatic operation interlocks from
process control and instrument circuits (ACC-S0-1).
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(2) Maloperation of equipment which is not defined as part
of the safe shutdown systems, but which could prevent
the accomplishment of a shutdown safety function; for
example, inadvertent depressurization of the Reactor
Coolant System or the Main Steam System by spurious
opening of boundary valves (ACC-S0-2).

For ACC-S0-1, a detailed review of all safe shutdown circuit

elementaries was performed and all interlocks to other circuits

were identified. A Failure Modes and Effects Analysis (FMEA) was

performed to determine if maloperation of these interlocks (inad-
vertentt

opening of closed contacts or closing of open contacts)

would prevent the proper operation of the safe shutdown equip-

ment. If such a condition could occur, the safe shutdown circuit

and the maloperating interlock were identified.

For ACC-S0-2, a systems engineering review was performed on

plant systems and equipment that were not part of safe shutdown

systems to determine which of these components had the potential

to defeat safety functions by their spurious operation. These

components, their normal and their unacceptable operating states,

along with their associated control circuits, wer e identified and

tabulated. A FMEA was performed for cables of these circuits to

deter mine if conductor -to-conductor shorts, conductor open cir-
I

cuits or conductor grounds could result in a component transition

to an unacceptable state. If such a condition could not occur,

the component was removed from the potential ACC-SO list.
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The above exercise results in a list of potential spurious

operation candidates (ACC-SO-1) and (ACC-SO-2) for which a reso-

lution was required to protect safe shutdown capability.

For the purpose of conducting these analyses, the loss .of

instrument air or off-site power was assumed only for those cases

where such a loss caused unacceptable consequences. Alterna-

tively, if the existence of instrument air or off-site power

resulted in unacceptable consequences, then these were assumed

available.
The results of these analyses were tabulated and resolution

was achieved by:

(1) Providing a means to isolate the equipment when not
normally needed (i.e., remove power cables, open cir-
cuit breakers), or

(2) Providing . a means to detect spurious operations and
then undertaking procedures to defeat the maloper ation
of equipment (i.e., opening of breakers to remove spur-
ious operation, actuation of a master switch, etc.).

For these potential spur ious circuits or components, these

resolutions are shown in Table 4-3 and, to the extent necessary,

will be incorporated into operating procedures.

4.8 Identificati'on of Safe Shutdown E ui ment Cables
and Racewa s within Fire Zone Boundaries

The components and cables required for safe shutdown were

identified by the processes described in the preceding sections.

The location of all SSS components by fire zone was identified
and added to the Safe Shutdown Component List (Table 4. 1).
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The routing of each SSS cable was obtained from the D.C.

Cook Cable and Conduit Schedules. This information was program-

med into a data base concurrently with the fire zone location of

every cable trough in the plant. Individual cable routings were

outputted with the location of all troughs identified the fire
zones that were applicable for each particular cable. The rout-

ing of all conduits was also identified by fire zone and the data

base updated. The complete route of each SSS cable and all the

fire zones each cable is in were thereby identified. Table 4.3

is an example of the type of printout developed.

This data base information was also sorted and printed out

by system by fire zone, giving a complete listing of all SSS

cables and their raceways within all plant fire zones. Table 4-5

is a example of this type of printout.
An additional data base was generated, identifying by divi-

sion the equipment, troughs and conduit in each fire zone for
every Safe Shutdown System. This list was the basis for deter-

mining which fire zones for each system required a detailed

physical separation analysis.

The fire zones for each system which contain cables or

equipment of different redundant divisions had all components and

raceways (troughs and conduits) identified and were marked on the

plant physical location drawings. Any zones that contain cables

for both Unit 1'and Unit 2 had the components and raceways marked



on the same set of physical location drawings so that the common

effects of a single fire on both units would be readily apparent.

These marked-up physical location drawings were used to

support, the separation evaluation described in the subsequen't

section.

4.9 Evaluation of the Se aration of Safe Shutdown S stem (SSS)
Com onents and Cables

In order to complete an evaluation of the separation of SSS

components and cables, Safe Shutdown Functional Block Diagrams

were developed. These diagrams are a functional representation of

the PAID for each of the Safe Shutdown Systems and depicts all
of the safe shutdown components. Typical block diagrams are pro-

vided as Figures 4.24 through 4.33.

For each system and each fire zone, a functional block

diagram'as prepared. The location of SSS equipment was identi-
fied for every fire zone by a check in the proper box on the

block diagram. The locations by fire zone of every cable for

each component was also identified by a check on the appropriate

block diagram for each fire zone.

In order to ensure that the loss of supporting systems would

be proper ly identified (such as a loss of portions of the elec-

tricall

power system affecting the required function provided by a

component of another system), a third check was indicated for
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each component on the functional block diagram whenever a support

system (e.g., power supply) for a component is unavailable due to

a fire in that particular fire zone.

Using the Functional Block Diagrams, the marked-up physical

location drawings, the printouts of the components and cables in

each fire zone, the fire detection and suppression by fire zone

data, and various other plant documents, a detailed fire sepa-

ration evaluation of each fire area and zone was completed.

Using the Functional Block Diagrams, it was deter mined

whether both redundant divisions were unavailable due to a fire
within each fire area. If both redundant divisions are affected,

the marked-up physical location drawings were used to determine

the separation between the redundant components and/or cables.

This was done by fire ar ea and zone for all Safe Shutdown Sys-

tems.

With the amount of separation identified and the existence

(if any) of detection and suppression in the area, a method of

compliance with Appendix R, Section III.G criteria was developed.

Any modifications that were required were documented.

4.10 Ph sical Ins ections

Physical inspections were done at the D.C. Cook site to

ver ify the basis for the analysis performed. During these inspec-

tions, the

agree with

safe shutdown component locations were verified to

the. plant drawings and the Component by Fire Zone
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list. The location of walls, wall openings and doors and the

fire ratings of walls, penetrations, doors, dampers, etc., were

noted. The presence of intervening combustible materials or fire
hazards was determined. The location, type and quantity of fire

detectors in each fire zone were recorded. The existence and

type of fire suppression systems were noted.

A survey was made of the actual plant routings for raceways

and was compared to the marked-up physical location drawings and

any discrepancies were corrected to the as-built arrangement.

The feasibility of any proposed modifications'as also

checked and noted.

4.11 Identification of Areas of Conformance/Non-Conformance
with A endix R Section III.G
The results of the detailed separation analyses described in

the preceding sections indicate:
(1) The fire zones which meet the criteria of Appendix R,

Section III.G,
(2) The fire zones requiring modifications to meet the

criteria, and

(3) The fire zones that incorporate equivalent protection
and for which exemptions are requested.

A summary of the results of that analysis are documented in

Table 1-1 of Section 1.
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AMERICAN ELECTRIC POWER COMPANY
D. C. COOK - UNIT I

TABLE 4. I

SAFE SHUTDOWN COMPONENTS «««<<* CHEMICAL AND VOLUME CONTROL SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES
CC CRC

TK-33

ICM-250

ICM-251

IMO-255

IMO-256

TK- I l

IMO-910

QRV-251

IMO-911

PP-50E

REFUELING WATER STORAGE TANK

BIT OUTLET ISOLATION MOV

BIT OUTlET ISOLATION MOV

BIT INLET ISOLATION MOV

BIT INLET ISOLATION MOV

BORON INJECTION TANK

RWST TO CC PUMPS ISO MOV

CHARGING FLOW CONTROL AOV

RWST TO CC PUMPS ISO MOV

CENTRIFUGAL CHARGING PUMP E

116

38

38

38

38

38

62A

62B

62B

AM-D

AZV-A

AM-D

AZV-A

AM-D

GRID-III

AZV-A

T11D MCCD

PP-50E(LO) CC PUMP E LUBE OIL PUMP 62B AB-D

PP-50W CENTRIFUGAL CHARGING PUMP W 62C Tl IA MCAB

PP-50W(LO) CC PUMP W LUBE OIL PUMP 62C AB-A

QMO-225

QMO-226

IMO-51

IMO-52

IMO-53

IMO-54

PP-50E MINIMUM FLOW MOV

PP-50W MINIMUM FLOW MOV

BIT INJECTION LINE MOV

BIT INJECTION LINE MOV

BIT INJECTION LINE MOV

BIT INJECTION LINE MOV

62C

62C

6&

ABV-D

EZC-C

EZC-B

EZC-D

EZC-A



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT 1

TABLE 4.1

SAFE SHVTDOWN COMPONENTS ~<>>"»>* REACTOR COOLANT SYSTEM

COMPONENT. DESCRIPTION FIREZONE POWER SUPPLIES

N31

NL 1-151

NLP-151

NLP-152

NLP-153

LSI-3

NPS-121

HPS-122

A2

C1

C2

NTR-110

NTR-120"

NTR-130

NTR-140

NTR-210

NTR-220

HTR-230

NTR-240

SV-45A

SOURCE RANGE MONITORING CHANNEL

SOlJRCE RANGE MONITORING CHANNEL

PRESSlJRIZER WATER LEVEL

PRESSURIZER WATER LEVEL

PRESSURIZER WATER LEVEL

PRESSURIZER WATER LEVEL

LOCAL SHUTDOWN STATION

RCS PRESSURE<W.RANGE)

RCS PRESSURE<W.RANCE)

PRESSURIZER HTR BACK-UP GRP A1

PRESSURIZER HTR BACK-VP CRP A2

PRESSURIZER HTR BACK-VP GRP C1

PRESSURIZER HTR BACK-UP GRP C2

LOOP 1 TH TEMFERATURE

LOOP 2 TH TEMPERATURE

LOOP 3 TH TEMFERATURE

LOOP 0 TH TEMPERATURE

LOOP 1 TC TEMPERATURE

LOOP 2 TC TEMPERATURE

LOOP 3 TC TEMFERATVRE

LOOF 4 TC TEMPERATURE

PRESSURIZER SAFETY VALVE

103

103

122

122

122

122

66

66

67

67

67

67

67

67

67

67

CRID-I

CRID-11

GRID-IV

GRID-I

GRID-II

GRID 111

ELSC

GRID-II

GRID-III

PHA-1

PHA-1

PHC-1

PHC-2

GRID-III

GRID-I

CRID-II

GRID- I

GRID-11

GRID-II'RID-II

GRID-11

ELSC

EL
PHA-2

PHA-2



AMERICAN ELECTRIC POWER COMPANY
D.C. COOK - UNIT I

TABLE 4.1

SAFE SHUTDOWN COMPONENTS >>+~>~"~~ REACTOR COOLANT SYSTEM

COMPONENT
R J

DESCRIPTION FIREZONE
R5 lR XC R 'S K

POWER SUPPLIES

SV-458

SV-O5C

PRESSURIZER SAFETY VALVE

PRESSURIZER SAFETY VALVE

67

67



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS»»<»» MAIN STEAM SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

MCM- 2 '2
1

MCM-231

MPP-220

MPP-221

MPP-222

MPP-230

MPP-231

MPP-23'2

STEAM SUPPLY <SG 2) TO PP-4

STEAM SUPPLY (SG 3) TO PP-4

SG2 PRESSURE

SG2 PRESSURE

SG2 PRESSURE

SG3 PRESSURE

SG3 PRESSURE

SG3 PRESSURE

108

108

108

108

108

108

108

AM-h

CRID-I

CRID-II

GRID-III

GRID-I

GRID-II

GRID-111

MRV-223

MRV-233

SG 2 POWER OPERATED ATMOSPH RELIEF VALVE108

SG 3 POWER OPERATED ATMOSPH RELIEF VALVE108

GRID- I I

GRID-11

SV-I

SV-'2

SV-3

MPP-210

MPP-211

MPP-212

MPP-240

MPP-241

MPP-242

SG 263 SAFETY VALVES

SG 263 SAFETY VALVES

SG 263 SAFETY VALVES

SG1 PRESSURE

SG1 PRESSURE

SG1 PRESSURE

SGI PRESSURE

SG4 PRESSURE

SG4 PRESSURE

108

108

108

33

33

33

33

33

33

CRID-I

GRID-II

CR I 9- IV

GRID-I

GRID- I I

GRID-IV

MRV-213

MRV-243

SG 1 POWER OPERATED ATMOSPH RELIEF VALVE33

SG 4 POWER OPERATED ATMOSPH RELIEF VALVE33

GRID-I

GRID-I

SV-1 SG 1, 4 SAFETY VALVES 33



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS xxxxxx*xx MAIN STEAM SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

SV«2

SV-3

SG 1.4 SAFETY VALVES

SG 1,4 SAFETY VALVES

33

33



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS *><>*«» AUXILIARY FEEDWATER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

BLP-122

BLP-132

FMO-221

FMO-222

FMO-231

FMO-23?

LSI-2

BLP-112

BLP-142

FRV-24/

PP-3W

FRV-25'/

PP-3E

FRV-258

PP-4

PP-4/T-T

FMO-211

FMO-212

FMO-241

FMO-242

LSI-1

TK-32

SG 2 WATER LEVEL(N.RANGE)

SG 3 WATER LEVEL(N.RANGE)

SG 2 SUPPLY MOV (PP-4)

SG 2 SUPPLY MOV (PP-3E)

SG 3 SUPPLY MOV (PP-4)

SG 3 SUPPLY MOV (PP-3E)

LOCAL SHUTDOWN STATION

SG 1 WATER LEVEL(N.RANGE)

SG 4 WATER LEVEL(N.RANGE)

EMERGENCY LEAK-OFF AOV (PP-3W)

MOTOR DRIVEN AUXILIARY PEED PUMP W

EMERGENCY LEAK-OFF AOV (PP-3E)

MOTOR DRIVEN AUXILIARY FEED PUMP E

EMERGENCY LEAK-OFF AOV (PP-4)

TURBINE DRIVEN AUXILIARY FEED PUMP

PP-4-TRIP 6 THROTTLE MOV

SG 1 SUPPLY MOV (PP-4)

SG 1 SUPPLY MOV PROM (PP-3W)

SG 4 SUPPLY MOV (PP-4)

SG 4 SUPPLY MOV (PP-3W)

LOCAL SHUTDOWN STATION

CONDENSATE STORAGE TANK

101

101

12

12

12

12

120

120

17A

17A

17D

17D

17E

17E

17E

33

33

33

33

33

33

GRID-III

GRID-III

ABN

EZC-D

ABN

EZC-D

ELSC

GRID-III

GRID-III

ELSC

Ti ih

AFW

T11D

DCN

DCN

ABN

AZV-A

ABN

AZV-A

ELSC

MCAB

MCCD



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPOHENTS ~*>>>>>>> AUXILIARY FEEDWATER SYSTEM

COMPOHEHT DESCRI PTI ON FIREZONE
0 'COCOS CR

POWER SUPPLIES

BLI-110

BLI-120

B1 1-130

BLI-140

BLP-110

BLP-111

BLP-120

BLP-121

BLP-130

BLP»131

BLP-140

BLP-141

SG 1 WATER LEVEL (W.RANGE)

SG 2 WATER LEVEL (W.RANGE)

SG 3 WATER LEVEL (W.RANGE)

SG 4 WATER LEVEL (W.RANGE)

SG 1 WATER LEVEL(H.RANGE)

SG1 WATER LEVEL (N.RANGE)

SG 2 WATER LEVEL(N.RANGE)

SG 2 WATER LEVEL (N.RANGE)

SG 3 WATER LEVEL(N.RANGE)

SG 3 WATER LEVEL (N.RANGE)

SG 4 WATER LEVEL(N.RANGE)

SG 4 WATER LEVEL (N.RANGE)

66

66

66

66

66

66

66

66

66

66

GRID- IV

GRID- IV

GRID-IV

GRID- IV

GRID-II

GRID-IV

ELSC

ELSC

ELSC

GRID-I

CRI D- I V

GRID-I

CR I D- IV

GRID-II

GRID- IV ELSC



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS >>~>><><> REACTOR HEAT REMOVAL SYSTEM

COMPONENT DESCRIPTION FIREZONE
CSOCQQSC

POWER SUPPLIES
Qh SS 0 CZ?RSCRC

IMQ-310

PP-35E

!MO-320

PP-35W

IMO-312

IMO-314

IRV-310

I RV-311

HE-17E

RH-117

RH-128E,

IMO-322

IMO-324

IRV-320

HE-17W

RH-128W

ICM-111

I CM-129

SV-102

SV-103

IMO-128

RHR PUMP SUCTION ISO MOV

RHR. PUMP E

RHR PUMP SUCTION ISO MOV

RHR PUMP W

RHR. PUMP MINIMUM FLOW MOV

RHR PUMPS CROSS-TIE MOV

RHR HX FLOW CONTROL AOV

RHR HX BYPASS FLOW CONTROL AOV

RHR HEAT EXCHANGER

RHR ISO MANUAL VAI.VE(LC)

RHR ISO MANUAL VALVE(LC)

RHR PUMP MINIMUM FLOW MOV

RHR PUMPS CROSS-TIE MOV

RHR HX FLOW CONTROL AOV

,RHR HEAT EXCHANGER

RHR ISO MANUAL VALVE(LC)

RHR OUTLET ISO MOV

RHR INLET ISO MOV

RHR DISCHARGE SAFETY VALVE

RHR SUCTION SAFETY VALVE

RHR INLET ISO MOV

1C

1C

1D

1D

ace

44D

CCD

66

66

66

67

ABV-D

T11D

ABV-A

T11A

AM-D

ABV-D

CHID-II

GRID-II

MAN OPER

MAN OPER

AZV-A

GRID-III

MAN OPER

EZC-C

EZC-C

EZC-B

MCCD

MCAB



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK — UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS «~<*«>« COMPONENT COOLING WATER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

CCM-453

CCM-454

CCM-458

CCM-459

CMO-410

CMO-415

CMO-416

CMO-419

CMO-420

HE-15E

HE-15W

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW HEAT EXCHANGER OUTLET MOV

CCW COMMON SERVICE HEADER ISO MOV

CCW COMMON SERVICE HEADER ISO MOV

CCW TO RHR HX ISO MOV

CCW HEAT EXCHANGER OUTLET MOV

CCW HEAT EXCHANGER

CCW HEAT EXCHANGER

12

12

12

12

44N

44N

44N

AM-D

AM-D

AM-D

AM-D

AM-A

AM-D

AM-A

CMO-411

CMO-413

CCW PUMP COMMON SUCTION HEADER ISO MOV 44S

CCW PUMP COMMON SUCTION HEADER ISO MOV 44S

AM-D

AM-A

PP-10E

PP-10W

CMO-429

COMPONENT COOLING PUMP E

COMPONENT COOLING PUMP W

CCW TO RHR HX ISO MOV

T11D

T11A

AM-h

MCCD

MCAB



AMERICAN ELECTRIC POWER COMPANY
D.C. COOK - UNIT

TABLE 4.1

SAFE SHUTDOWN COMPONENTS «<><it<+ ESSENTIAl. SERVICE WATER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

WMO-'705

WMO-707

WMO-721

WMO-725

WMO-7<<

WMO-75<

WMO-753

ESWSE

PP-7E

WMO-701

ESWSW

PP-7W

WMO-702

WMO-731

WMO-733

WMO-735

WMO-737

ESW HEADER CROSS-TIE MOV

ESW HEADER CROSS-TIE MOV

ESW SUPPLY TO DGAB

ESW SUPPLY TO DGCD

ALTER MAKEUP TO PP-3W

ALTER MAKEUP TO PP-3E

ALTER MAKE UP TO PP-4

ESW PUMP IE STRAINER

ESW PUMP

ESW PUMP DISCHARGE ISO MOV

ESW PUMP iW STRAINER

ESW PUMP

ESW PUMP DISCHARGE ISO MOV

ESW TO CCW HX INLET MOV

ESW TO CCW HX OUTLET MOV

ESW TO CCW HX INLET MOV

ESW TO CCW HX OUTLET MOV

112

112

17A

17D

17E

29A

29A

29A

29B

29B

29B

CAN

%AN

ABD-A

ABD-D

ABD-A

ABD-D

MAN OPER

MAN OPER

MAN OPER

PS-D

T11D

~ PS-D

PS-A

T11A

PS«A

AM-D

AM-D

AZV-A

AZV-A

MCAB



AMERICAN Ef ECTRIC POWER COMPANY

D,C. COOK - UNIT 1

TABI.E 4.1

SAF E SH'JTDOWN COMPONENTS» « ~ »» EMERCENCY POWER SYSTEM

COMPOIIENT DESCRIPTION FIREZONE POWER S'JPPLIES

TK-4'? DIESEL FUEL OIL STORAGE TANK CD 6 AB

8tl

1CDl

1CD2

TR I!PHA

TRl!PHC

250 VDC TRN BATTERY

DIESEL FUEI. OIL TRANSFER PUMP

DIESEL FUEL OIL TRANSFER PUMP

4KVI480'I TRANSFORMER 1 1 PHA

4KVI480V TRANSFORMER 11PHC

106

i 3

13

NI A

ABD-C

ABD-D

Tl iA Vl h ! A

Tl!D 'I I A lC

ABD-C MCC I-ABD-C 15 11C

MCC 1-ABD-D 15 1!D

CDI

CD2

DCCD

ABI

AB2

JACKET WATER PUMP

JACKET WATER PUMP

DIESEL GENERATOR CD

JACKET WATER PUMP

JACKET WATER PUMP

15

15

15

16

16

ABD-D

ABD-C

TDCD

ABQ-A

ABO-a

ABD-A MCC I -ABD-A le 1!A

MCC 1-ABD-B 16 ilB

DGAB

EI.SC

!AB!

DIESEL CENERATOR AB

120 VAC DISTRIBVTION PNL 1-ELSC

DIESEL FUEL OIL TRANSFER PUMP

DIESEL FUEL OIL TRANSFER PUMP

16

21

21

TDAB

ABD-B

ABD-A

«GA3

PS-A MCC 1-PS-A 29E AB-A

PS-D MCC I-PS-D 29E AB-D

Tl!A 4KV BVS Tllh DGAB MCA3



AMERICAN ELECTRIC POWER COMPANY
D.C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS "*»+<>» EMERGENCY POWER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

T11B 4KV BUS TilB 40A DGAB MCAB

Tl lc

Tl lD

11B

11D

11PHA

11PHC

BCHAB1

BCHAB?

4KV BUS T11C

4KV BUS T11D

600V BUS 11B

600V BUS 11D

480 BUS 11PHA

480V BUS 11PHC

?50 VDC BATTERY CHARGER 1-AB1

250 VDC BATTERY CHARGER 1-AB2

40B

40B

41

41

DGCD

DGCD

TR11B

TR11D

TR11PHA

TR11PHC

EZC-A

EZC-B

MCCD

MCCD

MCAB

MCCD

MCAB

MCCD

EZC-A MCC 1-EZC-A 11A

EZC-B MCC 1-EZC-B 11B

EZC-C

EZC-D

PHA-1

PHA-2

PHC-1

PHC-2

MCC 1-,EZC-C

MCC 1-EZC-D

480V MCC 1-PHAl

480V MCC 1-PHA2

480V MCC 1-PHC-1

480V MCC 1-PHC-2

11C

11D

11PHA

11PHA

11PHC

11PHC

TR11B

TR11D

1 lh

11C

TR1 1A

TR11C

4KV/600V TRANSFORMER 11B

4KV/600V TRANSFORMER liD

600V BUS 11A

600V BUS 11C

4KV/600V TRANSFORMER llh

4KV/600V TRANSFORMER 11C

41

42A

42A

T11B

T11D

TRl 1A

TR11C

Ti lb

Tllc

MCAB

MCCD



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 1

TABLE 4.1

SAFE SHUTDOWN COMPONENTS «>»»<< EMERGENCY POWER SYSTEM

COMPONENT DESCRIPTION
'5 C 5 5 CC S

FIREZONE POWER SUPPLIES
C 5 RZC

GRID-I

CRID-11

GRID-I I I

CRI D-IV

120 VAC INSTR DISTR PNL

120 VAC INSTR DISTR PNL

120 VAC INSTR DISTR PNL

120 VAC INSTR DISTR PNL

42C

42C

EZC-C

EZC-D

EZC-A

EZC-B

MCCD

MCCD

MCAB

MCAB

MCAB TRAIN B 250 VDC DISTRIBUTION CABINET OZC TDAB

TDAB

AB

TRAIN B 250 VDC TRANSFER CABINET

250 VDC BATTERY AB

42C

42D

AB,BCHABl

N/A

BCHAB2

AZV-A MCC 1-AZV-A

MCC 1-AM-A 11A

AM-D MCC 1-AM-D 11D

DCN

BCHCD1

BCHCD2

CD

250 VDC TRN BATTERY DISTR CAB

250 VDC BATTERY CHARGER 1-CD1

250 VDC BATTERY CHARGER 1-CD2

250 VDC BATTERY 1-CD

52 ~

55

55

55

BN

EZC-D

EZC-C

Nl h

MCCD TRAIN A 250 VDC DISTRIBUTION CABINET 55 TDCD

TDCD TRAIN A 250 VDC TRANSFER CABINET 55 CD,BCHCDI BCHCD2

AB-A MCC 1-AB-A 6N 1 1A

AB-D MCC 1-AB-D 6N 11D

ABN 250 VDC TRN BATTERY DISTR CAB 6N DCN

ABV-A MCC 1-ABV-A 6N

ABV-D MCC 1-ABV-D 6N AB-D



AMERICAN ELECTRIC POWER COMPANY
D.C. COOK - UNIT 2

TABLE 0.2

SAFE SHUTDOWN COMPONENTS »<<»<>> CHEMICAL AND VOLUME CONTROL SYSTEM

COMPONEHT DESCR I PTI ON FIREZONE POWER SUPPLIES
aaaaaaaaa = a- aaa

TK-33 REFUELING WATER STORAGE TANK

IMO-256

IMO-255

ICM-250

ICM-251

BIT INLET ISOLATION MOV

BIT INLET ISOLATION MOV

BIT OUTLET ISOLATION MOV

BIT OUTLET ISOLATION MOV

39

39

39

AM-D

AM-D

AZV-A

TK-11 BORON INJECTION TANK 39

QRV-251

IMO-910

-sos
IMO-911

CHARGING FLOW CONTROL AOV

RWST TO CC PUMPS ISO MOV

CEHTR I FUGAL CHARGING PUMP E

RWST TO CC PUMPS ISO MOV

&3B

63B

GRID-III

AM-D

T21D

AZV-A

MCCD

PP-50E(LO) CC PUMP E LUBE OIL PUMP 63B

PP-50W

QM0-27,5

CENTRIFUGAL CHARGING PUMP W

PP-50E MINIMUM FLOW MOV

63C

&3C

T21A

ABV-D

MCAB

OMO-226 PP-50W MINIMUM FLOW MOV

PP-50W(LO) CC PUMP W LUBE OIL PUMP

IMO-51 BIT INJ ECTION LINE MOV

IMO-52 BIT INJECTION LINE MOV

63C

63C

74

ABV-A

AB-A

EZC-C

EZC-B

IMO-53

IMO-54

BIT INJECTION LINE MOV

BIT INJECTION LINE MOV

EZC-D

EZC-A



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS ~*»><»" REACTOR COOLANT SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

N31

N32

NLP-151

NLP-152

NLP-153

NLI-151

I.S1-3

NPS-121

NPS-122

NTR-2 1 0

NTR-220

NTR-1 20

NTR-130

NTR-230

NTR-140

NTR-240

NTR-110

CI

A2

SV-45A

SOURCE RANGE MONITORING CHANNEL

SOURCE RANGE MONITORING CHANNEL

PRESSURIZER WATER LEVEL

PRESSURIZER WATER LEVEL

PRESSURIZER WATER LEVEL

PRESSURIZER WATER LEVEL

LOCAL SHUTDOWN STATION

RCS PRESSURE(W.RANGE)

RCS PRESSURE(W.RANGE)

LOOP 1 TC TEMPERATURE

LOOP 2 TC TEMPERATURE

LOOP 2 TH TEMPERATURE

LOOP 3 TH TEMPERATURE

LOOP 3 TC TEMPERATURE

LOOP 4 TH TEMPERATURE

LOOP 4 TC TEMPERATURE

LOOP 1 TH TEMPERATURE

PRESSURIZER HTR BACK-UP GRP A1

PRESSURIZER HTR BACK-UP GRP CI

PRESSURIZER HTR BACK-UP GRP C2

PRESSURIZER HTR BACK-VP GRP A2

PRESSURIZER SAFETY VALVE

104

104

123

123

123

123

74

7<.

75

75

75

75

75

75

75

75

75

75

75

GRID- I

GRID-II

GRID-I

CRID-II

CR ID 111

CRID-IV

ELSC

CRID-II

GRID-III

CR ID- I I

GRID-11

GRID-I

GRID-II

GRID-II

GRID-I

GRID-11

GRID-III

PHA-1

PHC-1

PHC-2

PHA-1

ELSC

ELSC

CRP-2

CRP-2

CRP-2

CRP-2

CRP-2

CRP-2

CRP-2

CRP-2

PHA-2

PHA-2



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS i><><>>>< REACTOR COOLANT SYSTEM

COMPONENT DESCRIPTION FIREZONE
0 XX 4 $$ S «C

POWER SUPPLIES
OECC 50

SV-45B

SV-45C

PRESSURIZER SAFETY VALVE

PRESSURIZER SAFETY VALVE ,75



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS»<" >*""* MAIN STEAM SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

MRV-223

MRV-233

SG 2 POWER OPERATED ATMOSPH RELIEF VALVE109

SG 3 POWER OPERATED ATMOSPH RELIEF VALVE109

GRID-II

GRID-II

MCM-221 STEAM SUPPLY (SG 2) TO PP-4 109 AM-A

MCM-231 STEAM SUPPLY (SG 3) TO PP-4 109 AM-D

MPP-220

MPP-230

MPP-231

MPP-221

MPP-22?

MPP-232

SV-1

SV-2

SV-3

MPP-210

MPP-240

MPP-211

MPP-241

MPP-212

MPP-242

SV-1

SV-2

SV-3

SG2 PRESSURE

SG3 PRESSURE

SG3 PRESSURE

SG2 PRESSURE

SG2 PRESSURE

SG3 PRESSURE

SG 283 SAFETY VALVES

SG 263 SAFETY VALVES

SG 283 SAFETY VALVES

SG1. PRESSURE

SG4 PRESSURE

SGl PRESSURE

SG4 PRESSURE

SG1 PRESSURE

SG4 PRESSURE

SG 1,4 SAFETY VALVES

SG 1,4 SAFETY VALVES

SG ig4 SAFETY VALVES

109

109

109

109

109

109

109'09

109

r 34

34

34

34

34

GRID-I

GRID-I

CRID-II

GRID-II

GRID-111

GRID-III

GRID-I

GRID-I

GRID-II

GRID-II

GRID- IV

GRID-IV



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS >><<<<>>> MAIN STEAM SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SVPPLIES
Ct C S

MRV-213

MRV-243

SG 1 POWER OPERATED ATMOSPH RELIEF VALVE34A

SG 4 POWER OPERATED ATMOSPH RELIEF VALVE34A

GRID-I

GRID-I



AMERICAN ELECTRIC POWER COMPANY

D. C. COOK - UNIT
TABLE 4.2

SAFE SHUTDOWN COMPONENTS <<>"><>~> AUXILIARY FEEDWATER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

TK-32

BLP-122

BLP-132

BLP-11?

BLP-142

PP-3W

FRV-247

PP-r

PP-4/T-T

FRV-258

PP-3E

FRV-25?

LSI-2

FMO-221

FMO-231

FMO-222

FMO-232

LSI-1

FMO-211

FMO-241

FMO-212

FMO-242

CONDENSATE STORAGE TANK

SG 2 WATER LEVEL(N.RANGE)

SG 3 WATER LEVEL(N.RANGE)

SG 1 WATER LEVEL(N.RANGE)

SG 4 WATER LEVEL(N.RANGE)

MOTOR DRIVEN AUXILIARY FEED PUMP W

EMERGENCY LEAK-OFF AOV (PP-3W)

TURBINE DRIVEN AUXILIARY PEED PUMP

PP-4-TRIP 8 THROTTLE MOV

EMERGENCY LEAK-OFF AOV (PP-4)

MOTOR DRIVEN AUXILIARY FEED PUMP E

EMERGENCY LEAK-OFF AOV (PP-3E)

LOCAL SHUTDOWN STATION

SG 2 SUPPLY MOV (PP-4)

SG 3 SUPPLY MOV (PP-4)

SG 2 SUPPLY MOV (PP-3E)

SG 3 SUPPLY MOV (PP-3E)

LOCAL SHUTDOWN STATION

SG 1 SUPPLY MOV (PP-4)

SG 4 SUPPLY MOV (PP-4)

SG 1 SUPPLY MOV FROM (PP-3W)

SG 4 SUPPLY MOV (PP-3W)

102

102

121

1'21

17B

17B

17F

17F

17F

17G

17G

22

22

GRID-III

GRID-III

CRID-III

GRID-III

T21A

ELSC

DCN

ABN

DCN

T21D

ELSC

ABN

ABN

EZC-D

EZC-D

ELSC

ABN

ABN

AZV-A

AZV-A

MCAB

MCCD



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN CONPONENTS »»»><> AUXILIARY FEEDWATER SYSTEN

COMPONENT DESCRIPTION
a

FIREZONE POWER SUPPLIES
ROD 0 0 RZ CRCh

BL'1-110

BLI-120

BL I-130

BLI-140

BLP-110

BLP»120

BLP-130

BLP-140

BLP-141

BLP-131

BLP-121

BLP-111

SG 1 WATER LEVEL (W.RANGE)

SG ? WATER IEVEL (M.RANGE)

SG 2 WATER LEVEL (W.RANGE)

SG 0 WATER LEVEL (W.RANGE)

SG 1 WATER LEVEL(N.RANGE)

SG 2 WATER LEVEL(N.RANGE)

SG 3 WATER LEVEL(N.RANGE)

SG 4 WATER LEVEL(N.RANGE)

SG 4 WATER LEVEL (N.RANGE)

SG 3 WATER LEVEL (N.RANGE)

SG 2 MATER LEVEL (N.RANGE)

SGl MATER LEVEL
(N.RANGE)'R

7O

74

7C

74

GRID-IV

GRID-IV

GRID-IV

GRID- IV

CRID-IV

GRID-IV

GRID-,IV

CRI 9- IV

GRID-II

GRID-I

GRID«I

GRID-II

ELSC

ELSC

ELSC

ELSC



AMERICAN ELECTRIC POWER COMPANY

D C. COOK - UNIT 2

TABLE 41.2

SAFE SHUTDOWN COMPONENTS xxxxxxx*x REACTOR HEAT REMOVAL SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

SV-102

SV-103

IMO-310

PP-35E

IMO-320

PP-35W

IMO-312

IRV-310

IRV-311

IMO-314

RH-119

RH-128E

HE-19E

IMO-322

IRV-320

IMO-324

RH-128W

HE-1 7W

ICM-129

I CM-111

IMO-128

RHR DISCHARGE SAFETY VAI VE

RHR SUCTION SAFETY VALVE

RHR PUMP SUCTION ISO MOV
1

RHR PUMP E

RHR PUMP SUCTION ISO MOV

RHR PUMP W

RHR PUMP MINIMUM FLOW MOV

RHR HX FLOW CONTROL AOV

RHR HX BYPASS FLOW CONTROL AOV

RHR PUMPS CROSS-TIE MOV

RHR ISO MANUAL VALVE(LC)

RHR ISO MANUAL VALVE(LC)

RHR HEAT EXCHANGER

RHR PUMP MINIMUM FLOW MOV

RHR HX FLOW CONTROL AOV

RHR PUMPS CROSS-TIE MOV

RHR ISO MANUAL VALVE(LC)

RHR HEAT EXCHANGER

RHR INLET ISO MOV

RHR OUTLET ISO MOV

RHR INLET ISO MOV

1G

iG

1H

1H

44G

OCG

44G

eCG

OCG

iI 4H

44H

%AH

44H

%AH

ABV-D

T21D

ABV-A

T21A

AM-D

GRID-II

CRID-11

ABV-D

MAN OPER

MAN OPER

AM-A

GRID- I I I

AZV-A

MAN OPER

EZC-C

EZC-C

EZC-B

MCCD

MCAB



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS ~«>«<>< COMPONENT COOLING WATER SYSTEM

COMPONENT DESCR I PTI ON FIREZONE POWER SUPPLIES

CCM-458

CCM-459

CCM-453

CCM-454

CMO-419

PP-10E

PP-10W

CMO-413

CMO-411

CMO-410

CMO-4ZO

CMO-415

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RCP THERMAL BARRIER ISO MOV

CCW TO RHR HX ISO MOV

COMPONENT COOLING PUMP E

COMPONENT COOLING PUMP W

CCW PUMP SUCTION MOV

CCW PUMP SUCTION MOV

CCW HEAT EXCHANGER OUTLET MOV

CCW HEAT EXCHANGER OUTLET MOV

CCW COMMON SERVICE HEADER ISO MOV

22

22

22

44N

44S

44S

44S

44S

44S

AM-D

AM-D

AM-A

AM-D

T21D

T21A

AM-h

AM-D

AM-D

AM-A

AM-D

MCCD

MCAB

CMO-416

HE-15E

CCW COMMON SERVICE HEADER ISO MOV

CCW HEAT EXCHANGER

44S AM-A

HE-15W

CMO-429

CCW HEAT EXCHANGER

CCW TO RHR HX ISO MOV

44S

52 AM-h



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABI.E i1.2

SAFE SHUTDOWN COMPONENTS <*<*<><>> ESSENTIAL SERVICE WATER SYSTEM

COMPONENT DESCRIPTION FIREZONE POWER SUPPLIES

WMO-706

WMO-708

WMO-722,

WMO-726

WMO-740

WMO-753

WMO-754

PP-7E

WMO-703

ESWSE

PP-7W

WMO-704

ESWSW

WMO-736

WMO-738

WMO-732

WMO-734

ESW HEADER CROSS-TIE MOV

ESW HEADER CROSS-TIE MOV

ESW SUPPLY TO DGAB

ESW SUPPLY TO DGCD

ALTER MAKEUP TO PP-3W

ALTER MAKEUP TO PP-4

'LTER MAKEUP TO PP-3E

ESW PUMP

ESW PUMP DISCHARGE ISO MOV

ESW PUMP 2E STRAINER

ESW PUMP

ESW PUMP DISCHARGE ISO MOV

ESW PUMP 2W STRAINER

ESW TO CCW HX INLET MOV

ESW TO CCW HX OUTLET MOV

ESW TO CCW HX INLET MOV

ESW TO CCW HX OUTLET MOV

113

113

115

115

1'7B

17F

17G

29C

29C

29C

29D

29D

29D

%AS

cps

ABD-A

ABD-D

ABD-A

ABD-D

MAN OPER

MAN OPER

MAN OPER

T2]D

PS-D

PS-D

T2 I A

PS-A

PS-A

AZV-A

AZV-A

AM-D

AM-D

MCCD

MCAB



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 0.2

SAFE SHUTDOWN COMPONENTS ><><<>><> EMERGENCY POWER SYSTEM

COMPONENT DESCRIPTION
S 0 4 SSR

FIREZONE
mam cease

POWER SUPPLIES
OSSA 0 0 Rs z CLIO

2CD1

2CDZ

DGCD

250 VDC TRN BATTERY

DIESEL FUEL OIL TRANSFER PUMP

DIESEL FUEL OIL TRANSFER PUMP

DIESEL GENERATOR CD

107

13

13

ABD-C

ABD-D

TDCD MCCD

ABD-D MCC Z-ABD-D 18 21D

CDl JACKET WATER PUMP 18 ABD-C

CDZ JACKET WATER PUMP ABD-D

ABD-C

ncaa

ABD-A

ELSC

AB1

MCC 2-ABD-C

DIESEL GENERATOR AB

MCC 2-ABD-A

120 VAC DISTRIBUTION PNL 2-ELSC

JACKET WATER PUMP

18

19

21C

TDAB

21A

ABD-B

ABD-A

MCAB

AB2 JACKET WATER PUMP ABD-B

ABD-B

TR21PHA

TR21PHC

2AB2

2ABI

MCC 2-ABD-B

CKV/480V TRANSFORMER TR21PHA

4KV/480V TRANSFORMER TRZ 1PHC

DIESEL FUEL OIL TRANSFER PUMP

DIESEL FUEI OIL TRANSFER PUMP

19

20

21

21

2]B

Tl lh VIA 1A

T11D VIA ic

ABD-A

ABD-B

PS-A MCC 2-PS-A Z9F

PS-D MCC 2-PS-D 29F
AB-D'ZV-A

EZC-A

MCC 2-AZV-A

MCC 2-EZC-A



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS *><<>»» EMERGENCY POWER SYSTEM

COMPONENT DESCRIPTION
a s s a a

FIREZONE POWER SUPPLIES

TR21B

?1B

4KV/600V TRANSFORMER 21B

600V BUS ?1B

45 T21B

TR21B MCAB

EZC-B MCC 2-EZC-B 21B

21PHA

PHA-1

PHA-2

480 BUS 21PHA

480V MCC 2-PHA-1

480V MCC 2-PHA-2

TR21PHA

21PHA

21PHA

MCAB

EZC-C MCC 2-EZC-C 21C

TR21D

21D

4KV/600V TRANSFORMER 21D

600V BUS 21D

T21D

TR21D

„EZC-D MCC 2-EZC-D 45 ?1D

21PHC

PHC-1

PHC-2

BCHAB1

BCHAB2

TR21A

21A

TR21C

21C

GRID-I

CRID-II

CRID-III

CR ID- IV

4 80V BUS 21PHC

480V MCC 2-PHC-1

480V MCC 2-PHC-2

250 VDC BATTERY CHARGER 2-AB1

250 VDC BATTERY CHARGER 2-AB2

4KV/600V TRANSFORMER 21A

600V BUS 21A

4KV/600V TRANSFORMER 21C

600V BUS 21C

120 VAC INSTR DISTR PNI.

120 VAC INSTR DISTR PNL

120 VAC INSTR DISTR PNL

120 VAC INSTR DISTR PNL

45

4&A

46C

46C

TR21PHC

21PHC

21PHC

EZC-A

EZC-B

T21A

TR2 1A

T21C

TR? 1C

EZC-C

EZC-D

EZC-A

EZC-B

MCCD

MCAB

MCCD

MCCD

MCCD

MCAB

MCAB



AMERICAN ELECTRIC POWER COMPANY

D.C. COOK - UNIT 2

TABLE 4.2

SAFE SHUTDOWN COMPONENTS >~><<><>< EMERGENCY POWER SYSTEM

COMPONENT DESCRIPTION F I REZONE POWER SUPPLIES

TDAB TRAIN B 250 VDC TRANSFER CABINET 4&C AB BCHAB1 BCHABZ

MCAB TRAIN B 250 VDC DISTRIBUTION CABINET 4&C TDAB

AB

T21A

T?1B

T21C

T21D

DCN

250 VDC BATTERY AB

4KV BUS T21A

4KV BUS T21B

4KV BUS T21C

4KV BUS T21D

250 VDC TRN BATTERY DISTR CAB

46D

47B

47B

50

DGAB

DGAB

DGCD

DGCD

BN

MCAB

MCAB

MCCD

MCCD

AM-A

AM-D

MCC 2-AM-A

MCC 2-AM-D

52

52

21A

21D

BCHCD1

BCHCDZ

TDCD

250 VDC BATTERY CHARGER 2-CD1

250 VDC BATTERY 2-CD

250 VDC BATTERY CHARGER 2-CD2

TRAIN A 250 VDC TRANSFER CABINET

60

60

60

EZC-D

EZC-C

CD BCHCDI BCHCD2

MCCD TRAIN A ?50 VDC DISTRIBUTION CABINET 60 TDCD

TK-47 DIESEL FUEL OIL STORAGE TANK CD 8 AB 60

AB-A MCC 2-AB-A 21A

ABV-A MCC 2-ABV-A &S AB-A

MCC 2-AB-D 6S 21D

ABV-D

ABN

MCC 2-ABV-D

250 VDC TRN BATTERY DISTR CAB

&S AB-D

DCN



INDIANA 8. MICHIGAN ELECTRIC COMPANY

D.C. COOK UNITS 1 AND 2
TABLE 4-3

EFFECT OF MALFUNCTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN
POTENTIAL SPURIOUS

COMPONENT SYSTEM RESOLUTION

QRV-51 CVCS Spurious opening of the
p'ressurizer auxiliary
spray air-operated valve
QRV-51 (with CVCS pumps
running) will result in
uncontrolled RCS pressure
reduction.

Operator valve isolation at the
pressurizer panel or by local
closure of CVCS valves QNO-200
or 201 will ensure valve closure
(air-operated valve fails closed
on loss of air or electrical
power).



INDIANA 8, MIGHIGAN ELECTRIC COMPANY

D.C. COOK UNITS 1 AND 2

TABLE 4-3

RESOLUTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN

POTENTIAL SPURIOUS
COMPONENT SYSTEM EFFECT OF MALFUNCTION

FRV-24.5
FRV-255

AF .'spur ious opening will divert
hl'W flow to the CST

Cir cui t breakers at UU a a:,t,rz-
bution panels, CCV-AB and CCV-CD

(conl.vol room) .to be kept open
during normal operations (pre-
fire), assuring no spurious valve
opening (air-operated valves fail
closed with loss of air or loss
of power).

FRV-256 Same as above. Common
power supply with TDFP
control'ircuitry. May
result in loss of common
protection.

Provide separate circuit protec-
tion (fuse/disconnect switch) at
D.C. distribution panel DCN.
Disconnect switch to be kept
open during normal operation
(pre-fire) assuring no spurious
valve opening. (Air-operated
valves fail closed with loss of
air or loss of power.)



INDIANA & MICHIGAN ELEGTRIG COMPANY
D.G. GOOK UNITS 1 ANO 2

TABLE 4-3

EFFECT OF MALFUNCTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN
POTENTIAL SPURIOUS

COMPONENT

IRV-251
IRV-252

SIS Spurious opening of bot;h
valves during CVCS
charging through the bit
path will pressurize the
Bat system and divert
CVCS charging.

Procedural detection;indi (,~.r-
mination by opening cia «uit.
breaker for either valve at DC
distribution panel CCV-AB or
CCV-CD (control room) or at DC
distribution panel MCAB or MCCD
(fire zones 42C or 55). (Air-
operated valves fail closed
with loss of 'air or loss of
power.)

1DGTAB
1DGTCD
2DGTAB
2DGTCD

EPS Spurious closing of any
of'hese breakers will
result in loading the
diesel generator with test
load bank.

Circuit breakers at diesel
generat;or load test panels to
be kept; lo'eked-open during
normal plant operation (pre-
fire).



EFFECT OF MALFUNCTION

INDIANA 8. MICHIGAN ELECTRIC COMPANY

D.G. GOOK UNITS 1 AND 2

TABLE 4-3

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN
POTENTIAL SPURIOUS

COMPONENT SYSTEM RESOLUTION

MRV-213
MRV-223
MRV-233
MRV-243

Spurious opening of the
steam generator PORVs (as

. a result of fi're-induced
control circuit failures)
will result in uncontrolled
cooldown.

Procedural detection and isola-
tion by placing the auto/manual
controller in manual (at the
control room or HSD panel con-
trollers) or in the local control
in the respective LSI shutdown
stations (air-operated PORVs
fail closed with loss of air or
loss of current signal).

QRV 111
QRV-112
QRV-160
QRV-161
QRV-162

CVCS Spurious opening of QRV-11
and QRV-112 and either one
~o the orifice isolation
valves will result in
uncontrolled letdown.

Procedural isolation of the let-
down path by opening circuit
breaker at cont.rol room panels
CCV-AB or CCV-CD or at DC dis-
tribution panels MCAB or MCCD
will ensure letdown isolation
(air-operated valves fail closed
with loss of air or loss of
power).



INDIANA 8. MICHIGAN ELECTRIC COMPANY

D.C. COOK UNITS 1 AND 2

TABLE 4-3

SYSTEM EFFECT OF MALFUNCTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN

POTENTIAL SPURIOUS
COMPONENT RESOLUTION

QRV-113
QRV-114
QRV-170

CVCS Spurious opening of all
valves in series wilX
result in uncontrolled
excess letdown.

(see above)

LB459C
LB460D

RCS Spurious operation of
low-low pressurizer level
switches will trip pres-
surizer heater's supply
breakers, at 480 load
center 11 PHA or 11 PHC.

Heaters not required during the
first 3-4 hours after trip (at
stable hot standby), Procedural
detection and de-energization of
control group logic cabinets
1 and 2 (control rooms).

NRV-151
NRV-152
NRV-153

RCS Spurious opening of any
of the pressurizer PORVs
will result in RCS boundary
breach.

Procedural detection and closure
of respective block valves or
opening of PORV circuit breakers
at control room panels CCV-AB
and CCV-CD, or opening of DC

distribution panels breakers at
MCAB or MCCD. (Air-operated
PORVs fail closed with loss of
power or loss of air.)



INDIANA 5 MICHIGAN ELECTRIC COMPANY

D.G. GOOK UNITS 1 AND 2

TABLE 4-3

EFFECT OF MALFUNCTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN

POTENTIAL SPURIOUS
COMPONENT SYSTEM RESOI UTION

NSO-021
NSO-022
NSO-023
NS0-024.
NSO-061
NSO-062
NSO-063
NS0-064.

RGS Spurious opening of pres-
surizer or reactor head
vent valves will result in
breach of RCS boundary.

Procedural detection and opening
of respective supply breakers at
control room panels, CCV-AB and
SSV-Al (solenoid operated vent
valves fail closed with loss of
power).

ICM-129
IMO-128

RHR Spurious opening of both
RHR/RGS boundary isolation
valves when not in shutdown
cooling mode will result in
breach of the RCS boundary.

Motor control center supply
breaker for either ICM-129 or
IMO-128 will be kept open during
normal operation (pre-fire) with
valve closed.

ILS-950
ILS-951

RHR Spurious operation of RWST
low level switches trip
RHR pumps.

Opening of test switches at
control panel RHR isolates the
low level trip logic, (RHR
operation only).



INDIANA & MICHIGAN ELECTRIC COMPANY

D.C. COOK UNITS 1 AND 2

TABLE 4-3

RESOLUTIONSYSTEM EFFECT OF MALFUNCTION

POTENTIAL SPURIOUS MALFUNCTIONS THAT COULD AFFECT SAFE SHUTDOWN
POTENTIAL SPURIOUS

COMPONENT

IMO-330
IMO-331

RHR Spurious opening of any of
the containment spray
headers isolation valves
when in shutdown cooling
will divert RCS water to
the containment.

Open motor control center
breakers for these valves (at
AM-A and AM-D) and verify local
valve alignments before opera-
tion of RHR.

IMO-340
IMO-350

RHR Spurious opening of any of
the RHR/CVCS and pump suc-
tion tie lines will divert
RCS water to the PRT through
the safety valve SV-56.

Open motor control center
breakers for these valves (at
AM-A and AM-D) and verify local
valve alignment before opera-
tion of RHR.

ICM-305
ICM-306

RHR Spurious opening of the
containment sump isolation
valves when in shutdown
cooling mode (RHR) will
divert RCS water to the
containment.

Closed local manual valves at
the suction of the RHR pumps
(RH 104, E and W) before opera-
tion of RHR.



S



TABLE 4-4
EXAMPLE OF COMPUTERIZED SSS CABLE ROUTING OUTPUT

D. C. COOK NVCLEAR POWER PLANT
COMPONENT/ F I REZONE ASSOC I ATIONS

UNIT NO. 1

AUXILIARY FEEDWATER SYSTEM

l.age J. Or

PAGE: 17
03/02/ 83

COMPONENT: FMO-211
FIREZONE: 33

SG 1 SUPPLY MQV (PP-4)

RACEWAY
CR CS&

FIREZONE
'O'ROC DC

CABLE NO. 9088BR FROM: VCC 1AB-N
TQ: PNL HSDI

9088BR
9088BR
9088BR
9088BR

58
57

6

CABLE NO. 9089BR FROM: PNL HSD I
TO: PNL SG

9089BR
90 89BR

57
58

CABLE NQ 90 90BR FROM: VCC 1AB-N
TO: TB FOR VALVE FMQ 211

9090BR
9090BR
9090BR
90 90BR
9090BR

44
38
7

8

33

CABLE NO. 9091BR FROM: VCC-1AB-N
TQ: VALVE FMO 2 11

9091BR
90 91BR
9091BR
90 91BR
9091BR

44
38
7

8

33

CABLE NO. 9092BR FROM: TB FOR VALVE FMO 2 11
TO: VALVE FMO 211

9092BR 33



'I'ABLE 4-4

D C . COOK NUC I. EAR POWER P LANT
COMPONENT/ F I REZONE ASSOC I AT IONS

VNIT NO . 1

AVXI L IARY FEEDWATER SYSTEM

Page 2 of 2

PACE: 18
03/02/ 83

COMPONENT: F'MO-2 1 1

FIREZONE; 33
SG 1 SVPPLY MOil (PP-4)

RACEWAY FIREZONE
M &WM'KCSW'R

CABLE NO 9272BR FROM: PNL TRB
TO: PNL CRA

92 /2 BR 57

CABLE NO. 9273BR FROM: PNL TRB
TO: PNL CRB

92738R 57

CABLE NO. 9280BR FROM: PNL TRB
TO: TB FOR FMO 211

9280BR
9280BR
9280BR
9280BR
9280BR
92 80BR

5'7

38
7

33
8

CABlE NO 9727BR FROM: i/CC 1AB N
TO: PNL TRB

9727BR
9727BR
9727BR

6

44
57



TABLE 4.5
D.C. COOK POWER PLANT - UNIT 1

SYSTEM: AF

Page 1 of 1

DATE. 02/18/83
PAGE: 13

F I REZONE

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33

RACEWAY

iMS-C10
1MS-C10
lMS-C0
1MS-C4
20151
20152
9085BR
9086BR
9086R
9087BR
9087R
9088R
9090BR
9091BR
9092BR
9092R
9093R
9094R
9280BR
9283BR

COMPONENT
aaaaaa aa
PMO-212
FMO-242
FMO-2 1 2
FMO-242
BLI —110
BLI-140
FMO-241
PMO-24 1

FMO-2 4 2

FMO-241
FMO-242
FMO-242
FMO-211
FMO-211
PMO-211
FMO-212
FMO-212
FMO-212
PMO-2 1 1

FMO-241

CABLE

9093R
9087R
9'09 3R
9087R
20151
20152
9085BR
9'086BR
9086R
9087BR
9087R
9088R
9090BR
9091BR
9092BR
9092R
9093R
9094R
9280BR
9283BR

EXAMPLE OF COMPUTERIZED SYSTEM/FIRE ZONE SSS CABLE OUTPUT



STATION
SAFE SHUTDOWN FIRE PLUS LOSS

FUNCTIONS OF OFF-SITE
POWER

REACTOR PRO-
TECTION AND
REACTOR TRIP
SWITCHGEAR

CONTROL ROD
INSERTION

INITIAL
REACTIVITY

CONTROL

RWST
BORATED WATER
SOURCE

CENTRIFUGAL
CHARGING
PUMPS
(1 OF 2)

PUMPING
CAPACITY

RC PUMP
SEAL OR BIT
INJ ECTION

INJ ECTION
PATH

SOURCE
RANGE
MONITORING

INSTRUMENTATION

LONG-
TERM

REACTIVITY
CONTROL

RCS REACTIVITYCONTROL FIGURE 4.1



SAFE SHUTDOWN FUNCTIONS

STATION
FIRE PLUS LOSS

OF OFF-SITE
POWER

RSWT
WATER
SOURCE

CENTRIFUGAL
CHARGING
PUMPS (1 OF 2)

PUMPING
CAPACITY

RC PUMP
SEAL OR BIT
INJECTION

INJ ECTION
PATH

CONTROL
RCS
LEAKAGE

RCS INVENTORY
LOSS CONTROL

PRESSURIZER
LEVEL
MONITORING

INSTRUMENTATION

REACTOR
COOLANT
MAKEUP

CONTROL

RCS MAKEUPCONTROL FIGURE 4.2



STATION
SAFE SHUTDOWN FIRE PLUS LOSS

FUNCTIONS PF OFF-SnF
POWER

PRESSURIZER
SAFETY
VALVES

OVERPRESSURE
PROTECTION

HI.LO PRESSURE
INTERFACE
ISOLATION

DEPRESSURIZATION
PROTECTION

AUXILIARY
SPRAY LINE
ISOLATION

PRESSURIZER
HEATERS

SUBCOOLING
MARGIN
CONTROL

RCS
PRESSURE
MONITORiNG

INSTRUMENTATION

RCS Tz
MONITORING

INITIAL
RCS

PRESSURE
CONTROL

RHR
SAFETY
VALVES

OVERPRESSURE
PROTECTION

LONG-
TERM

PRESSURE
CONTROL

RCS PRESSURE CONTROL FIGURE 4.3



SAFE SHUTDOWN FUNCTIONS

STATION
FIRE PLUS LOSS

OF OFF-SITE
POWER

STEAM
GENERATORS
(2 OF 4)

HEAT TRANSFER
PATH

AUXILIARY
FEEDWATER
(1 OF 3)

PUMPING
CAPACITY

STEAM GENERATOR
SAFETY VALVE
AND PORV

HEAT RELEASE
PATH

STEAM
GENERATOR
INLET
MOV's

INJECTION
PATH

RCS
T.AND T
MONITORING

NATURAL
CIRCULATION

INITIAL
REACTOR

HEAT
REMOVAL

STEAM GENERATOR
PRESSURE AND
LEVEL
MONITORING

STEAM GENERATOR
INSTRUMENTATION

RHR

(1 OF 2)

CONDENSATE
STORAGE TANK
WITH ESSENTIAL
SERVICE WATER
BACKUP

SECONDARY
WATER SOURCE

LONG-
TERM
HEAT

REMOVAL

REACTOR HEAT REMOVAL FIGURE 4.4



SAFE SHUTDOWN FUNCTIONS

CVCS AFW EPS CCW ESW

EPS
EPS

(MDFP's ONLY)
ESW EPS EPS

CCW
MS

(TDFP ONLY)
ESW

ESW
(BACKUP)

RCS MS RHR

EPS EPS EPS

CCW

SUPPORTING SYSTEM INTERACTION DIAGRAM FIGURE 4.5
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5. ALTERNATIVE SHUTDOWN

5. 1 Introduction

For various D.C. Cook plant fire zones, compliance with the

provisions of Section III.G.2 cannot be effectively or economi-

cally achieved due to the configuration and congestion of safe

shutdown equipment, cables and associated circuits. For these

areas Indiana and Michigan Electric Company has determined that

the appropriate technical approach necessary to comply with the,

provisions of Section III.G of Appendix R is to provide an

alternative shutdown capability. This section provides a de-

scription of the alternative shutdown system designs to be used

to achieve compliance in all these plant areas. This section

also provides sufficient information to the NRC for review of

the proposed plant modifications necessary to provide these al-
/

ternative shutdown capabilities. In addtion, this section re-

sponds to the information requests contained in the NRC Staff's
clarifications to Generic Letter 81-12 dated March 22, 1982,

SUBJECT: Fire Protection Rule - Appendix R.

The alternative shutdown methods proposed by Indiana and

Michigan provide for each specific fire zone the ability to

achieve and maintain sub-critical activity conditions in the

reactor, maintain reactor coolant inventory, achieve and maintain

hot standby conditions, and achieve cold shutdown conditions

within 72 hours and maintain cold shutdown conditions thereafter.
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The alternative shutdown methods selected ensure that no fuel

cladding damage, rupture of the primary coolant boundary, or

rupture of the containment boundary will occur.

The alternative shutdown methods selected have the capabil-

ity to:
Achieve and maintain cold shutdown reactivity condi-
tions;
Maintain reactor coolant level within the level indica-
tion range of the pressurizer;
Achieve and maintain decay heat removal during hot
standby hot shutdown and cold shutdown;

Provide monitoring of appropriate process variables
necessary to perform and control alternative shutdown
equipment; and,

Provide the process cooling, lubrication and other
associated supporting functions necessary to permit the
operation of the other primary equipment used for safe
shutdown.

Five alternative shutdown methods have been proposed. Refer

to Section 5.3 for a detailed discussion of each method. The

methods vary from a complete alternative shutdown method which,

with the exception of instrumentation, requires no active normal

SSS equipment, to the simple use of local pneumatic loading

stations to control steam generator PORVs. One method, the

"Complete Alternative Shutdown" method, is available to achieve

safe shutdown for major areas such as the cable vaults and con-

trol rooms. The various other safe shutdown methods proposed are

selected subsets of the "complete alternative shutdown method".
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The equipment and cables of each of the alternative shutdown

methods are separated from the fire zones of concern in accor-

dance with Section III.G.2; specific exemptions from the provi-

sions of III.G.2 are identified in Section 7.0.

The alternative shutdown methods selected accommodate both

conditions when off-site power is or is not available. The

equipment and systems comprising each of the alternative shutdown

methods are normally capable of being power ed by both on-site and

off-site electrical power systems.

The equipment and systems provided to achieve hot standby

are capable of maintaining such conditions until cold shutdown

can be achieved. The number of operating shift personnel exclu-

sive of fire brigade members required to operate such equipment

and systems shall be on-site at all times.

The equipment and systems comprising the means of achieving

and maintaining hot shutdown and cold shutdown conditions will be

made operable and cold shutdown achieved for all alternative

shutdown methods within 72 hours. The materials and procedures

required to achieve the alter native shutdown methods will be

available on-site.

5.2 Alternative Shutdown S stem Descri tion

As stated in the footnote to 10 CFR 50 Appendix R, Section
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Alternative shutdown capability is provided
by rerouting, relocating or modification of
existing systems; dedicated shutdown capabi-
lity is provided by installing new structures
and systems. for the function of post-fire
shutdown.

Historically, alternative shutdown systems provided by licen-
sees to comply with the provisions of Appendix R involved:

(1) Electrical isolation, via the use of isolation and
transfer switches, of those electrical circuit cables
and equipment which can be impacted by the fire, and

(2) Re-establishment of these electrical circuit functions
and equipment operation by transfer of circuit control
to local control= stations.

In some cases this isolation and'ransfer of control is

provided as one alternative system for the areas requiring alter-
native shutdown (such as Control Rooms and the associated Cable

Spreading Rooms). In other cases, this isolation and transfer of

control is uniquely provided for each zone requiring alter native

shutdown.-

Although acceptable as a method of compliance with Appendix

R, these modifications to safety-related equipments and circuits
are undesirable for various reasons. First, the addition of new

equipment and cabling increases the probability of safety circuit
malfunctions due to failure or mal-operation of the equipment.

Second, the addition of alternate control locations outside the

Control Room creates the potential for inadvertent or malicious
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actions which could cause loss of'ystems control from the Con-

trol Room.

Dedicated shutdown systems have also been proposed to

achieve compliance with Appendix R. By providing a completely

independent means of achieving safe shutdown, such systems do not

typically create such adverse impacts on existing safety systems,

but do require extensive and costly plant modifications and long

project completion times.

During its review of other available alternatives to achieve

safe shutdown, Indiana and Michigan recognized that a number of

inherent D.C. Cook plant features exist which could be used to

achieve safe shutdown via some other alternative means. A few of

these important features are:

Each unit has its own Control Room and associated Cable
Spreading area separated by three-hour fire barriers,
with the exception of the common connecting door.

The two units are provided with their own independent
and redundant on-site emergency power systems which
meet Section III.G separation criteria between units.
The Unit 1 diesel generators and distribution equip-
ment are located on the north end of the plant, and the
Unit 2 diesel generators and distribution equipment are
located on the south end of the plant.
The other major safe shutdown systems (ESW, CCW, AFW)
are also independent train-oriented redundant systems
which presently have manual cross-ties between units.
The only exception is the CVCS system.

In general, good physical Unit 1/Unit 2 separation of
equipment, circuits and cables exists, with Unit 1

systems and equipment occupying the north side of the
plant's East-West centerline and Unit 2 occupying the
south side area.
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o Few plant fire zones contain both Unit 1 and Unit 2
equipment or cables.

These and other attributes suggested, that in general, hypo-

thesized fires if properly contained would affect the safe shut-

down systems of only one of the two D.C. Cook units. The other

unit's safe shutdown systems would in general be unaffected, with

all redundant, trains fr ee of fire damage. This availability of

all safe shutdown paths in the unaffected unit, when combined

with the existing unit manual cross-ties, suggested that a highly

preferred alternative shutdown approach could be developed using

the safe shutdown systems of the unaffected unit.
Studies were initiated to review the capability of the safe

shutdown systems in the unit unaffected by the fire to support

Appendix R safe shutdown requirements in the fire-affected unit

and to maintain stable plant operating modes in the unaffected

unit. The studies confirmed that with minor modifications the

safe shutdown systems provided such a capability.

Various alter native shutdown methods were ultimately se-

lected to accommodate the various plant areas under considera-

tion. These are all subsets of the complete alternative shutdown

method which was originally selected to accommodate the effects

of cable vault and Control Room fires.
The complete alternative shutdown method selected by I L M

for safe shutdown is to use the safe shutdown systems of the D.C.

Cook unit unaffected by the hypothesized fire to achieve safe
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shutdown in the fire-affected unit. This alternative shutdown

method is technically preferred over other methods requiring

extensive circuit isolation and modifications, and can be easily

implemented post-fire by the plant operating staff. After incor-

poration of the various proposed modifications and with the

exception of Zones 44S, only the safe shutdown systems used to

provide alternative shutdown of either Unit 1 or Unit 2 will
exist in any one fire zone which requires alternative shutdown.

Sections 4.2 through 4.4 previously provided the definitions

of the normal safe shutdown functions and primary and support

systems and equipment required to achieve safe shutdown. Figures

4.1 through 4.5 depicted the safety sequences used to achieve

normal safe shutdown. Modifications to those figures are pro-

vided as Figures 5.1 through 5.4. The modifications depict the

safety sequences used to achieve complete alternative safe shut-

down

The following is a discussion of the existing plant features

and modifications required, on a system-by-system basis, which

will permit the safe shutdown systems of the unaffected unit to

serve as the complete alternative shutdown system for the fire-
affected unit.
5.2.1 Chemical 5 Volume Control S stem

For those fire zones where hypothesized fires will create a

loss of the fire-affected unit's CVCS system, the functions of
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the system will be achieved by the operation of a proposed inter-

unit four-inch centrifugal charging discharge header cross-tie

line. Manual operation of the line's isolation valves, located

in Zone 5, will achieve immediate RCS make-up via the RCP seal

injection path or Boron Injection Tank path. Figure 5.5 is a

highlighted PAID of this proposed cross-tie method.

5.2.2 Auxiliar Feedwater S
stem'or

those fire zones where the operability of all three

trains of auxiliary feedwater can be threatened due to hypothe-

sized fires, the shutdown functions of the AFW system will be

achieved by manually opening existing inter-unit motor-driven AFW

pump discharge header cross-tie valves and initiation and align-
ment of the associated equipment in one or both of the unaffected

unit's motor-driven auxiliary feedwater trains.
Local indication of steam generator level and pressure,

pr'esently located at local panels LSI-1 and LSI-2, will be up-

graded and re-powered from the unaffected unit's EPS. Steam

generator level control will be achieved by manually throttling
the steam generator inlet MOVs located directly adjacent to local

panels LSI-1, and LSI-2. Figure 5.6 is a highlighted PAID of this
existing cross-tie method.

5.2.3 Essential Service Water S stem

As discussed in Section 4.4.7, the ESW system as a support-

ing system is necessary to directly support the cooling needs of

the Component Cooling Water and Emergency Power Supply (diesel

Page 5-8



generator) systems. With the exception of Fire Zones 29(A,B,E)

and 29(C,D,F), for the fire zones requiring complete alternative

shutdown, the CCW and EPS systems of the fire-affected unit are

assumed unavailable and are not required to achieve stable hot

standby.

For hot shutdown and cold shutdown, operation of the fire-
affected unit's RHR system will require manual realignment of

certain ESW flow paths. This realignment will divert a portion

of the unaffected unit's ESW flow to a CCW heat exchanger in the

fire-affected unit. This diversion in combination with a similar

realignment of CCW will provide cooling water to one RHR pump and

heat exchanger in the fire-affected unit.
For Fire Zones 29(A,B,E) and 29(C,D,F), the only alternative

shutdown system required is the unaffected unit's ESW. For these

areas the diversion of sufficient ESW flow from the unaffected

unit, to the affected unit provides the required ESW support for

all safe shutdown system functions in the fire-affected unit.

This diversion is achieved via normally open unit cross-tie MOVs

which are 'free of fire damage for fires within Fire Zones

29(A,B,E) and 29(C,D,E).

As discussed in Section 4.4.7, the ESW system is shared by

both units. Two operable pumps are sufficient to carry the heat
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removal duties of two units at hot o'r cold shutdown simultaneous-

ly (at a minimum cooldown rate). Figures 5.7. 1 and 5.7.2 are

highlighted PLIDs of tQis existing cross-tie method.

The control circuits for both units'SW pumps, strainers

and discharge valves currently exist in various zones requiring

alternative shutdown. In order to assure that fires in certain

zones will not cause failures in all four ESW trains, circuit
modifications are proposed which include the installation of

isolation relays and cable rerouting, to assure that both trains

of ESW in the unaffected unit will be available for all areas

requiring alternative shutdown.

5.2.4 Com onent Coolin Water S stem

A's discussed in Section 4.4.6, the CCW system as a support-

ing system for hot standby is necessary to provide the cooling,

needs of the centrifugal charging pumps in the CVCS system and,

for operational flexibility, the cooling needs of the RCP seals

when seal injection is not available. For hot shutdown and cold

shutdown, the system also provides cooling for the RHR pumps and

RHR heat exchangers.

For all fire zones requiring alternative shutdown, the fire-
affected unit's,charging pumps and RCP thermal barrier cooling

are not required. For these zones the use of the unaffected

unit's centrifugal charging pumps provides adequate primary sys-

tem make-up via the seal injection path.
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For hot shutdown and cold shutdown in the fire-affected

unit, CCW must be provided to the affected unit's RHR pumps and

heat exchangers. This is achieved by manual realignment of

existing CCW inter-unit cross-ties to provide CCW flow from the

unaffected unit's CCW pumps to the appropriate CCW heat exchanger

and RHR heat exchanger in the fire-affected unit. Should re-

establishment of RCP thermal barrier cooling be chosen, earlier
realignment of the CCW inter-unit, cross-tie may be performed but

is optional and not a required operation to achieve safe shut-

down. In order to ensure that fires in various zones requiring

alternative shutdown will not cause failures of all four CCW

pumps'ircuitry, modifications are proposed which will is'olate

via control circuit relays the suspect cable.

Two CCW pumps in the unaffected unit are sufficient to

support all required cooling demands for both units when such

alternative shutdown is required.

Figure 5.8 is a highlighted PAID of this existing cross-tie

method.

5.2.5 Main Steam

As discussed in Section Q.Q.3, initial hot standby heat

removal is achieved via the operation of steam generator safety

valves. Subsequent heat removal will be achieved via operation

of the steam generator power-operated relief valves (PORVs). For

alternative shutdown, manual operation of the PORVs from local
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control stations near LSI-1 and LSI-2 will be achieved via pneu-

matic valve loading controls with back-up motive power provided

by the Permanent Plant.N2 distribution header. The PORVs also
have the capability to be operated by existing manual handwheels.

Figure 5;9 is a sketch of the proposed local pneumatic PORV

controls.
5.2.6 Reactor Coolant S stem

For fire zones requiring complete alternative shutdown and

for other zones requiring selective alternative shutdown, RCS

instrumentation which includes source range monitoring, hot leg

wide range temperature, cold leg wide range temperature, pressur-

izer wide range level and pressure must be available. Local

panel LSI-3 presently contains local indication of pressurizer
level and pressure. A new central local shutdown panel LSI-4,

located adjacent to LSI-3, will include new source range monitor-

ing, and hot and cold leg temperature monitoring. In addition, a

new source range neutron monitoring instrument channel will be

provided with indication available at local panel LSI-4.

The addition of these new dedicated non-safety-related in-
strument channels coupled with repowering of these and the exist-
ing channels from the unaffected unit's EPS provide the necessary

equipment functions assumed lost in those zones requiring alter-
native shutdown.
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5.2.7 Emer enc Power S stem

As discussed in Section 4.4.8, the EPS provides support to

all safe shutdown systems. For all fire zones requiring complete

alternative shutdown, the fire-affected unit's EPS are not re-
I

quired for hot or cold shutdown. The EPS of the unit unaffected

by the hypothesized fire will provide all the necessary electri-
cal, power generation and distribution for the alternative shut-

down systems.

Various equipment (pressurizer heaters, instrumentation and

RHR pumps) in the unaffected unit cannot be used to support

shutdown in the fire-affected unit because of the assumed total
loss of EPS in that unit. This equipment in the fire-affected
unit will be made available by repowering the equipment from the

unaffected unit's electrical power sources.

For initial hot standby, repowering is only required for the

various instruments provided on the local panels LSI-1, -2, -3

and LSI-4. Modifications to the existing LSI panels will be made

to provide local manual selection of Unit 1 or Unit 2 power

sources.

Figures 5. 12. 1 and 5. 12.2 depict in one-line diagram from

the new LSI power sources. Figure 5. 13 is a typical elementary

diagram showing the individual LSI panel power circuit selection.

For extended hot standby, in addition to the instrumentation

previously discussed, repowering of one group of pressurizer

heaters may be necessary. This activity is considered a repair
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and will use permanently-installed jumper power cables and reter-

mination of the heaters. Figure 5.22 is the one-line diagram

showing this repowering. A more detailed discussion of this hot

standby repair is provided in Section 6.2.

For hot shutdown and cold shutdown,' epowering of one RHR

pump from the unaffected unit will also be required. Reference

Section 6.3 for a detailed discussion of this repair activity.
5.2.8 Residual Heat Removal

Hot shutdown and cold shutdown require operation of the RHR

system. One train of the RHR system in the fire-affected unit

will be available by repowering of one RHR pump (see Section

5.2.7), and manual alignment of the associated RHR system valves.

5.3 Alternative Shutdown Methods

Five alternative shutdown methods are required to assure

compliance with the provisions of Appendix R Section III.G.
Reference Table 5-1 for a fire zone-alternative shutdown system

matrix for information on the specific alternative shutdown

method utilized to achieve safe shutdown for each fire zone

requiring alternative shutdown.

5.3.1 Method AS1

Method AS1 is described as "Complete Alternative Shutdown"

and requires the use of all the alternative shutdown capabilities

discussed in Section 5.2. Section 5.2 provided information and a

discussion of the systems and equipment used to provide this
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complete alternative shutdown capability. The fire zones requir-

ing this form of alternative shutdown have substantial portions

of the normal safe shutdown systems located in the zone. 'he
'

location and congestion of this equipment is such that compliance

with Appendix R Section III.G.2 cannot be rationally achieved.

For the purposes of this analysis, in the areas requiring

Method AS1, all normal shutdown equipment can be assumed unavail-

able.

The zones requiring this method can be divided into four

general groupings. First, Fire Zones 53, 54, 55, 56, 57, 58, 59,

and 60 are the Control Rooms and cable vault areas for both

units. Because of the nature of these zones, almost all normal

SSS equipment has required cables or components in the area.

Second, Fire Zones 6N, 6S> 44N, and 44S are the Auxiliary Build-

ing zones which directly inter face with the cable vault and

Control Room zones. Because of their physical proximity to these

areas, many SSS circuits and,cables typically exit the Control

Room and cable vault areas via these four fire zones to the

remaining plant areas. The third group contains Fire Zones 40A,

408, 41, 42A, 42B, 42C and 42D for Unit 1, and 47A, 47B, 45, 46A,

46B, 46C and 46D for Unit 2. These zones, are which house the

majority of the on-site emergency power generation and distribu-
tion equipment share a common gaseous suppression system per

unit, have been grouped together for the purpose of this analy-
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sis. The final group contains Fire Zones 10 and 20, which are

the Unit 1 and Unit 2 transformer rooms. These rooms contain

cables which can affect operability of the respective unit's
redundant diesel generators. The rooms also contain the pressur-

izer heater transformers and associated primary and secondary

cabling. Fires in one of these rooms may cause the loss of all
on-site ac power for the associated unit.

Table 5.2 lists the normal shutdown equipment which must be
e

I

r e-established for all fire zones utilizing complete alternative
shutdown. The table was developed by assuming that all normal

shutdown equipment has been rendered unavailable due to hypothe-

sized fire. This limiting condition, which is conservative,

yields a subset of normal SSS equipment which must be operated to

achieve alternative shutdown via Method AS1. That list of equip-
ment by system and the method of operation assumed post-fire are

depicted in Table 5-2.

With the exception of Method AS3, the remaining alter native

shutdown methods tabulated in Table 5. 1 are subsets of this
complete alternative shutdown method. As such they use only

portions of the systems and equipment required for the complete

alternative shutdown method.

5.3.2 Method AS2

Method AS2, the "Charging Cross-tie and Supporting Systems

Only" alternative shutdown method, is required in Fire Zones 62A,

62B and 62C in Unit 1 and 63A, 63B and 63C only. These areas are



the Unit 1 and Unit 2 Charging Pump areas respectively. Should

fires occur'n these areas, only the ability to provide normal

charging system makeup will be affected. All other normal SSS are

outside the area. This alternative shutdown method addresses

loss of normal charging flow by providing CVCS makeup via the

proposed CVCS cross-tie.
Table 5-3 identifies by system the normal SSS equipment

which is lost due to fires in these zones and which must be

available to support the CVCS cross-tie method. Note that no

normal SSS equipment which is required to support Method AS2 is

unavailable due to fires in these areas.

5. 3. 3

Method AS3, the "Essential Service Water Crosstie and Sup-

port Only" method, is also only required in Fire Zones 29(A,B,E)

and 29(C,D,F). These are the Unit 1 and Unit 2 ESW pump areas
'I

respectively. This shutdown method is necessar y to address the

potential loss of both of the affected units'SW pumps, dis-

charge valves or strainers for fires in these zones. The method

provides for restoration of ESW flow in the fire-affected unit
via 'ormally open motorized header cross-tie valves (WM0-705,

-706, -707 and -708) which exist outside these fire zones and are

free of fire damage for all fire zones.

Table 5-4 identifies by system the normal SSS equipment

which is lost due to fires in these zones and which must be
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available to support this alternative shutdown method. Note that

no SSS equipment which is required to support Method AS3 is

unavailable due to fires in these zones.

5.3.4 Method AS4

Method AS4, the "Local PORV Control Only" method, is re-

quired for those areas where loss of necessary PORV control
I

occur s due to loss of supporting EPS or loss of PORV control

circuit cables. This method is required in Fire Zones 15, 33, 38

and 52 for Unit 1 and 18, 34, 39 and 52 for Unit 2. In Fire

Zones 15 and 18 the loss of the EPS supply to the PORVs requires

local control. In the remaining zones, loss of PORV control

circuit cables requires local control. Local manual operation of

two of the four PORVs at their respective local control stations

near the LSI-1 and LSI-2 panels provides the necessary alterna-

tive shutdown capability.
Table 5-5 identi,fies by system the normal SSS equipment

which is lost and which must be available to support Method AS4

due to fires in Zones 33, 34 and 52. A similar tabulation for

Fire Zones 15, 18, 38 and 39 is provided as Table 5-7. Since

these zones also require Method AS5, "Th and T Monitoring»

table reflects the normal equipment which is lost and must be

available for both methods.

5.3.5 Method AS5

Method AS5, the "Th and c Monitoring Onlyn method, is
required only for those zones where loss of supporting EPS or
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associated instrumentation loop cables occurs. This method is

required in Fire Zones 10, 15, 38, 66, 67, 120 and 122 for Unit 1

and 18, 24, 39, 74, 75, 121 and 123 for Unit 2. Zones 66, 67,

120, 122, 74, 75, 121 and 123 are the Unit 1 and Unit 2 contain-

ment zones, which contain cables for the existing Th

loops. The existing cable routing in these zones violates the

Section Ill.G.2 criteria. Rather than rerouting or protecting

this existing cabling, the new Th and T loops required to sup-e

port complete alternative shutdown will be properly routed and

capable of being powered by the unaffected unit with indication

at panels LSj:-1, -2 and -4. This installation provides this
alternative shutdown method.

Table 5-6 identifies by system the normal SSS equipment

whicn is lost due to fires in Zones 10, 24, 66, 67, 74, 75, 120,

121, 122 and 123 and which must be available to support this

alternative shutdown method.

Table 5-7 identifies by system the normal SSS equipment

which is lost due to fires in Zones 15, 18, 38 and 39 and whicn

must be available to support both Method AS4 and AS5 in these

zones.

5.4 Detailed Res onse to the NRC Clarifications of Generic
Letter 81-12

The following information is provided as a detailed response

to Enclosure 1 of NRC Memorandum of March 22, 1982, for the fire
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zones at D.C. Cook Unit 1 and Unit 2 which require alternative

shutdown. As stated in Enclosure 1, the information request is

merely a rewording of the Section 8 information request contained

in Generic Letter 81-12.

The information request contained in Generic Letter 81-12

Section 8, particularly paragraphs (b), (c), (d)> (e) (g)> (i)
and (j) and Clarification Letter Enclosure 1, Paragraphs 1(a)

through 1(j) are principally focused on alternative shutdown

designs which utilize isolation/transfer and control switches to

bypass damaged power or control circuit cabling and equipment.

This bypassing of damaged elements by the alternative shutdown

system thus permits restoration of other elements of the safe

shutdown system circuits unaffected by the hypothesized fire.
In addition,, new circuits and cabling are typically added to re-

establish operation and control of necessary normal safe shutdown

equipment.

As previously discussed, the principal alternative shutdown

approach utilized by Indiana and Michigan, with exception of the

repowering of certain instrumentation and isolation of ESW and

CCW pump control cables, does not attempt to restore damaged

equipment or circuits, but instead provides for the use of the

independent safe shutdown systems of the unaffected unit to

achieve alternative safe shutdown system functions. To a large

degree the use of the unaffected unit's safe shutdown systems to

provide safe shutdown in the fire-affected unit could be viewed
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as dedicated rather than alternative shutdown. Because this

approach is in fact a mixture of alternative and dedicated shut-

down, much of the information requested by the NRC which is

related to normal circuits and equipment in the fire area which

will be severed or bypassed does not apply. The responses pro-

vided below have been tailored to the unique characteristics of

the D.C. Cook alternative shutdown approach.

Identify those areas of the plant that will
not meet the requirements of Section IIX.G.2
of Appendix R and, thus alternative shutdown
will be 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.

Table 1-1 provides a concise overview of the status of

compliance with Section III.G of Appendix R for all fire zones at

the D.C. Cook Nuclear Plant Units 1 and 2. The table clearly

identifies which zones are or will be in compliance with IXI.G.2,

which zones require alternative shutdown and which zones require

some form of exemption from certain provisions of Section IXX.G.

List the system(s) as portions thereof used
to provide the shutdown capability with the
loss of offsite power.
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Res onse 1.a

Refer to Sections 4.1 through 4.4 which describe the normal

shutdown systems used by this analysis to achieve safe shutdowns

for all fire zones. As discussed in these sections, the systems

and equipment selected for the purpose of this analysis are a

minimum set of plant systems which can be used to achieve safe

shutdown. Should a loss of off-site power occur without an

assumed plant fire, these systems and others will be available to

achieve safe shutdown.

For those systems identified in "1a" for
which alternative or dedicated shutdown capa-
bility 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 instrumenta-
tion). Describe the system(s) or portions
thereof used to provide the alternative shut-
down capability for the fire area and provide
a table that lists the equipment and compo-
nents of the alternative shutdown system for
the fire area.

For each alternative system identify the
function of the new circuits being provided.
Identify the location (fire zone) of the
alternative shutdown equipment and/or cir-
cuits 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.
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Res onse 1.b

Sections 5.2, 5.3 and associated Tables 5-1 through 5-7

provide a detailed response to the information required by the

first paragraph of the request.

For those circuits requiring bypass and isolation, Figures

5.14.1 through 5.18 identify the cables requiring isolation and

the fire zone locations of the alternative shutdown cables whicn

bypass the fire zone of concern. As previously discussed, only

the alternative shutdown ESW pump control circuits and certain

LSI panel instruments contain cabling which would not be free of

fire damage for certain areas requiring alternative shutdown.

Section 5.5 provides detailed information on the modifica-

tions proposed to ensure that these alternative shutdown circuits
are isolated from the circuit cables which are located in zones

requiring alternative shutdown. This section and referenced

figures also contain information on all the new circuits to be

provided to achieve alternative shutdown.

With the exception of Fire Zone 44S, all alternative shut-

down equipment and circuits are separated from the fire zones in

accordance with Section III.G.2.
Fire Zone 44S has been identified as requiring alternative

shutdown ior Unit 2. The fire zone contains all Component Cool-

ing Water pumps for both units and therefore does not comply with

the provisions of Section III.G.2. Section 7.10 provides a de-
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tailed discussion of the technical basis for requesting an exemp-

tion from the provision's of Section III.G.2 for these pumps. "

Re uest 1.c

Provide drawings of the alternative shutdown
system(s) whicn highlight any connections to
the normal shutdown systems (PAIDs for piping
and components, elementary wiring diagrams of
electrical cabling). Show the electrical
location of all breakers for power cables,
and isolation devices for control and
instrumentation circuits for the alternative
shutdown systems for that fire area.

Res onse 1.c

Figures 5.6 through 5.9 and Figure 5. 11 depict the piping

and component connections between the normal shutdown and alter-
native shutdown systems.

Figures 5. 10. 1 through 5. 10.5 identify the location of ex-

isting and proposed LSI panels. Figui es 5.12.1 and 5.12.2 are

the power supply one-line diagrams 'for the LSI panels. Figure

5.13 is a typical schematic showing the power switching arrange-

ment at the LSI panels. Figure 5. 19. 1 through 5. 19.3 and Figure

5.20 depict in block diagram form the existing and proposed local

shutdown instrumentation.

Figures 5. 14. 1 through 5. 18 depict the isolation relays and

control circuit and cabling modifications which ensure that the

CCW and ESW pumps, ESW strainers and various system valves are

free of fi.re damage and available to support alternative shut-

down, as required.
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Re uest 1.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 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 roomif in the "local" or "isolated" position;
periodic checks should be made to verify that
the switch is in the proper position for
normal operation; and a single transfer
switch or other new device should not be a
source of a failure which causes loss or
redundant safety systems).

Res onse 1.d

The only modifications which will involve safety-related
equipment are:

Repowering of one pressurizer heater group (repair);
Rerouting of ESW pump, discharge valve and strainer
cables;

Installation of the CVCS piping cross-tie; and,

Post-fire repair using power jumpers for RHR pumps
(repair).

10 CFR 50.59 reviews will be performed for these and all
other proposed modifications. Based on preliminary reviews, no

changes to the safety systems will degrade their performance for
the spectrum of design basis events for which they are requir ed.
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Re uest 1.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.

Res onse 1.e

Plant procedures will be developed which will describe the

post-fire operations to be performed. A brief summary of these

procedures is provided in Section 5.6 for areas requiring com-

plete alternative shutdown. Although the" procedures only utilize
the minimum set of equipment identified in this analysis, equip-

ment not involved in the fire will be utilized to the extent

possible to provide maximum operational flexibility.
l

Verify that the manpower required to perform
the shutdown functions using the procedures
of e. as well as to provide fire brigade
members to fight the fire is available as
required by the fire brigade technical
specifications.

For the spectrum of operations required for the initial hot

standby period post fire (approximately 2 hours) three operations

personnel are sufficient to achieve and maintain safe shutdown in
addition to the fire brigade members and the alternate'nit s

Control Room operators.
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Re uest 1.

Pr ovide a commitment to per form 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 and 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.

Res onse 1.

Acceptance tests of all modifications will be performed to

ensure alternative shutdown system performance requirements.

Re uest 1.h

Provide Technical Specifications of the sur-
veillance requirements and limiting condi-
tions for operation for that equipment not
already covered by existing Technical Speci-
fications. For example, if new isolation and
control switches are added to a shutdown
system, the existing Technical Specification
surveillance requirements should be supple-
mented to verify system/equipment functions
from the alternate shutdown station at
testing intervals consistent with the guide-
lines Regulatory Guide 1.22 and IEEE 338.
Credits may be taken for other existing tests
using group overlap test concepts.

Res onse I.h
We do not anticipate any modifications to the D.C. Cook

Technical Specifications, but if any are required they will be

made following NRC acceptance of the alternative shutdown systems

provided in this section.
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Re uest 1.i
For new equipment comprising the alternative
shutdown capability, verify that the systems
available are adequate to perform the neces-
sary shutdown function. The functions re-
quired should be based 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.

Res onse 1.i
The systems and equipment which comprise the alternative

shutdown method as previously described are identical in perfor-
II

mance capability to the normal shutdown systems.

Re uest 1.

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.

Res onse 1.

As previously outlined the modification/repairs required to

achieve long-term cold shutdown are:

o Repowering of pressurizer heaters

o Repowering of one RHR pump

Section 6 contains a detailed discussion of the repairs and

lists the material needed to implement the repairs.
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5.5 Alternative Shutdown Modifications

The following is a compilation of the proposed equipment and

system modifications required to achieve operability of the al-
ternative shutdown system.

5.5.1 CVCS Crosstie

Installation of a permanent CVCS cross-tie. The 4 in.

cross-tie with double isolation is depicted on the attached PAID,

Figure 5.5. The line will be installed in accordance with the

installation criteria of the CVCS system. Physical routing of
the cross-tie, as presently proposed, is outlined in Figure

5. 11.

5.5.2 Alternate Power to LSI Panels

Repowering of existing LSI panels from the unaffected unit's
Emergency Power Sources. Figures 5. 12. 1 and 5. 12.2 depict in

one-line diagram form the proposed power supply modifications to

the LSI panels. Figure 5. 13 is the associated electrical sche-

matic. All the instrumentation located on the panels is non-

safety-related. The power supply cables are also designated as

non-safety-related although they are powered from either
unit's on-site power sources. The routing of the unaffected

unit's power cabling to the LSI panels will comply with the

separation requirements of Section III.G.2 for those fire zones

for which the power cabling is required for alternative shutdown.
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5.5.3 ESM Pum Circuit Modifications

Isolation and rerouting of various control cables for the

ESW pumps. Isolation relays will be added to the circuits which

start the ESW pumps from the discharge header pressure switches

as well as from the opposite unit's safety injection (SI) signal.

These relays will be added at the 4 kV switchgear for all four

ESM pumps. The relays will ensure that opens, shorts and grounds

in the fire zones will not prevent proper operation of the ESW

pumps in the unaffected unit. Table 5.8 identifies the cables

, which will be isolated and their fire zone routing. The redundant

ESW pump breaker controls and their associated cables, which

presently exist for these pumps in the alternate unit's Control
f

Room, will be relocated to their own unit's hot shutdown panel.

In addition, the second ESM pump's breaker control circuitry and

associated cables in the alternate unit's hot shutdown panel will
be removed. The purpose of this modification is to eliminate

the potential for opens, shorts and grounds in the fire-affected
unit affecting the ESW pump controls in the unaffected unit. The

relocated controls on the hot shutdown panel are not required for

Appendix R safe shutdown. Typical circuitry modifications to

assure isolation of field cabling are shown as Figure 5. 14. The

cables which will be eliminated are tabulated in Table 5-9 and

are also shown on Figure 5.15.
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5.5.0 ESW Strainer and Valve Circuit Modifications

Modifications, similar to those described for the ESW pump

in 5.5.3 above, will be implemented for the ESW pump discharge

valves, strainers and header cross-tie valves. The cables which

will be eliminated are tabulated in Table 5-9 and are also shown

on Figures 5.16, 5.17 and 5.18.

5.5.5 CCW Pum Circuit Modifications
I'solation of CCW pump pressure switch and associated cabling

will be accomplished with isolation relays identical to the

method proposed for the ESW pump pressure switches. Table 5-2

identifies the cables to be isolated.
5.5.6 New TH andTC for LSX Panels

To ensure that hot leg temperature (Th) and cold leg temper-

(Tc). information is available to monitor safe shutdown at
panels LSI-1, -2 and -4, new non-safety-related instrument cir-
cuits vill be added. The circuits will use the second resistance

temperature detector (RTD) element available in the proposed Th

dual element RTDs. New cabling will be routed from the

RTDs via containment penetrations to the local panels. Th and Tc

for RCS loops 1 and 0 will be available at LSI-1. Th and Tc for
RCS loops 2 and 3 will be available at LSI-2. All four coolant

o p h and Tc will be made available at the LSI-4 panel. The

cable routing vill be designed to ensure that sufficient separa-

tion and protection exist for all areas requiring alternative
shutdown indication of Th and T . As with other instrumentation
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located on the LSI panels, these temperature loops can be powered

from either unit's EPS.

5.5.7 New SG Pressure for LSI Panels

To ensure that steam generator pressure information is

available to monitor safe shutdown, local indicating pressure

transmitters will be installed for steam generators 1 and 4 and 2

and 3 at panels LSI-1 and -2 respectively. The signals will also

be retransmitted to LSI-4 to provide centralized information.

5.5.8 New SRM for LSI Panels

To ensure that source range neutron monitoring information

is available to support alternative shutdown, a new SRM channel

will be installed. The channel will utilize an existing spare

ex-core monitor well and will provide indication at local panel

LSI-4. Routing of all cabling r equired will not violate Section

III.G.2 criteria for the zones requiring alternative shutdown.

Figure 5.20 is a sketch of the proposed SRM channel.

5.5.9 New Centralized Control Panel-LSI-4

In order to provide a centralized control and communication

point for all action outside the Control Room, all required safe

shutdown instrumentation which presently exists or is proposed on

panels LSI-1 and -2 will be retransmitted to panel LSI-4 which is

adjacent to LSI-3.

All instrumentation required for local shutdown indication

will be available at panels LSI-3 and -4. Local indication for
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RCS pressur e, pr essurizer level, charging and letdown flow are

presently located on LSI-3. Local indication for RCS temperature

hot and cold legs, steam generator pressure, steam generator

level and source range monitoring will be added on LSI-4. In

addition, both LSI panels will have the capability of being

powered from the unaffected unit's EPS.

5.5.10 Permanant Cable for'ressurizer Heater Re ower in

To ensure that timely repairs can be affected to re-energize

one bank of pressurizer heaters, permanent power cabling with

prefabricated terminations will be routed for a heater backup

group from the associated containment penetration area to an new

480 V MCC breaker cubicle in the unaffected unit. Proposed r out-

ing of the power cable will not be in any fire zones for which

the cabling, is required for alternative shutdown. Further dis-
cussion of the repair activities is provided in Section 6.2.2.

5.6 Summar of Procedures Used for Alternative Shutdown

5.6.1 Initial Hot Standb

Upon occurrence and notification of a major fire in a zone

requiring alternate shutdown, the Control Room operator will
immediately initiate reactor and turbine generator trips and

actuation of MSIV isolation. Upon loss of major shutdown system

controls, transfer of control away from the Control Room to local
shutdown operation centers may occur with the operators taking

the following immediate actions:

Page 5-33



The unaffected unit's Control Room operators are noti-
fied of the major fire and initiate measures to utilize
cross-tied alternative systems to achieve safe shutdown
in the fire-affected unit.

(2)

(3)

As necessary to minimize inventor y loss and prevent
inadvertent operation, isolation of various letdown
paths from the RCS is achieved by tripping selective
control power breakers. These paths include letdown,
excess letdown, head and pressurizer vents, RCP seal
letdown, and pressurizer PORVs.

An operator is dispatched to throttle open the Unit 1

Unit 2 CVCS manual cross-tie valves and RCS make-up is
immediately achieved either via the RCP seal water
injection lines or via the BIT.

(4)

(5)

(6)

The same operator transfers various SSS instrumentation
at local panel LSI-3 to provide local readout of all
SSS instrumentation.

A second operator is dispatched to open one or both of
the existing Unit 1/Unit 2 motor-driven auxiliary feed-
water pump manual unit cross-tie valves (FW-129).

The second and a third operator verify Main Steam
isolation and operation of the steam generator safety
valves.

(7) The same operators manually align the fire-affected
unit's steam generator inlet valves (FM0-212, -242,
and/or -222, -232) and establish local manual control
of the valves.

(8) Operators two and three transfer steam generator in-
strumentation at local panels LSI-1 and LSI-2.

(9) The unaffected unit's Control Room operators close the
unaffected unit's steam generator inlet valves (FMO-
212,-242 and/or -222,-232) and start the appropriate
unaffected unit's motor-driven auxiliary feedwater pump
from the Control Room.

(1O) Stable control of the RCS make-up system is achieved by
monitoring LSI-3 panel instrumentation and throttling
the CVCS cross-tie valves.
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(11) Stable contr ol of steam generators inventory and RCS
heat removal is achieved by monitoring LSI-1 and/or
LSI-2 panel instrumentation and manual control of the
appropriate steam generator inlet valves and PORVs.

(12) The above three LSI stations are coordinated by using
LSI-3 and -4 (located next to each other) indications.

These actions, which should easily be accomplished within a

relatively short (30-minute) time frame, are sufficient to

achieve and control both primary and secondary make-up and heat

removal. Therefore, safe hot standby conditions (the unit sub-

critical and at temperature and pressure) will be achieved.

5.6.2 Lon -Term Hot Standb

Should the extent of fire damage be such that immediate re-

occupancy of the Control Room and re-establishment of one train
of the fire-affected unit's safe shutdown systems are not feas-

ible, long-term hot standby conditions can be maintained by

continued use of the alternative shutdown system previously dis-
cussed.

The boration to xenon-free conditions can be achieved by

injection via the CVCS cross-tie from the unaffected unit's RMST.

Other alternative means of boration include use of the BIT path

or injection from the boric acid system if available.

Shrinkage of the RCS will provide sufficient volume reduc-

tion to accommodate the makeup during this period. Cooldown will
be provided by continued operation of auxiliary feedwater and

manual operation of the steam generator PORVs.
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At approximately 5-6 hours post-fire if pressurizer heaters

have been lost, ambient heat losses from the pressurizer may

cause a decrease in subeooling margin. This margin will
be'aintained

by initiating RCS cooldown or alternatively by re-

powering three pressurizer heater groups from the unaffected

unit.
Other manual system and valve alignments may oeeur to pro-

vide additional operational flexibility and to prepare for ini-
tiation of RHR operation (hot shutdown).

5.6.3 Hot Shutdown

In order to achieve hot shutdown, the repair procedure for

r epowering one RHR pump from the unaffected unit will be imple-

mented. In addition, manual realignment of the unaffected unit's

CCW and ESW systems will be performed to provide cooling water to

the associated RHR heat exchanger. Other minor manual valve

alignments in the RHR system will also be performed.

The SI accumulators will be depressurized or isolated.

The RHR inlet valves will be manually opened and the RHR

system will be started.

5.6.4 Cold Shutdown

Cold shutdown is achieved by continued operation of the RHR
I

system and the other required supporting systems which were

previously in operation during hot shutdown.
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.TABLE 5-1 (cont.)
ALTERNATIVE SHUTDOWN METHODS/FIRE ZONE MATRIX

ALTERNATIVE SHUTDOWN METHOD

FIRE
ZONES

62A,B,C
63A,B,C
29A,B,E
29C,D,F

15
33
38
18
34
39
52

10
24.

66
67
120
122

74
75
121
123

METHOD A S 1

COMPLETE
ALTERNATIVE
SHUTDOWN

METHOD A S 2
CHARGING CROSSTIE
& SUPPORTING
SYSTEMS ONLY

METHOD A S 3
ESSENTIAL SERVICE
WATER CROSSTIE
& SUPPORT ONLY

METHOD A S

LOCAL PORV
CONTROL ONLY

1
1
1
2
2
2
1,2

METHOD A S 5
Th&Tc
MONITORING
(LCI-3) ONLY

1
2
1 2

NOTES AND,LEGEND:

Indicates the alternative
Indicates the alternative
Indicates the alternative

shutdown method is required in Unit 1.
shutdown method is required in Unit 2.
shutdown method is required for both units.



TABLE 5-2
NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE

WHICH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD AS1
"COMPLETE ALTERNATIVE SHUTDOWN"

FIRE ZONES 14, 20, 53, 54, 55, 56, 57, 58, 59, 60, 6N, 6S, 44N,
44S, 40A, 40B, 41, 42A, 42B, 42C, 42D, 47A, 47B, 45,
46A, 46B, 46C, 46D

SYSTEM

CVCS

MS

RCS%

EQUIPMENT

None

FMO-212
FMO-242

FMO-222
FMO-232

BLI-110
BLI-140

BLI-120
BLI-130

MRV-213
MRV-243

MRV-223
MRV-233

NLI-151
NPS-122

METHOD OF OPERATION

No normal shutdown
equipment required

Manual valve operation
near panel LSI-1

Manual valve operation
near panel LSI-2

Isolation & transfer of
indication to panel LSI-1

Isolation & transfer of
indication to panel LSI-2

Manual valve operation
at panel LSI-1

Manual valve operation
at panel LSI-2

Isolation & transfer of
indication to LSI-3

"For Zones 14 and 20 loss of all ac power will not affect
operability of instrumentation systems or turbine-driven
auxiliary feed pump due to availability of dc power for some
time interval post-fire.

R
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TABLE 5-2„ cont'd.

~Sstem E ui ment

NTR-110
NTR-210
NTR-120
NTR-220
NTR-130
NTR-230
NTR-140
NTR-240

Method of 0 eration

Routing of new cables
will provide indication,
at LSI-1, LSI-2 and
LSI 4%%

CCW

ESW

EPS

RHR

PRESS.

CMO-410
CMO-419
CMO-420
CMO-429

WMO-705
WMO-708
WMO-707
WMO-706

WMO-735
WMO-737
WMO-731
WMO-733

WMO-732
WMO-734
WMO-736
WMO-738

None

PP-35E
PP-35W

HTR Repowering via repair
from unaffected unit
Ver ify alignment of
1 pair prior to RHR
initiation

Verify alignment of
1 pair prior to RHR
initiation

Verify alignment of
1 pair prior to RHR
initiation (Unit 1)

Verify alignment of
1 pair prior to 'RHR
initiation (Unit 2)

No normal shutdown
equipment required

Repowering via repair
from unaffected unit.
In addition, approp-
riate manual valve
alignments will be per-
for med.

""Not consider ed as normal shutdown equipment but provides
local information from same RTDs as normal instrument chan-
nels.
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TABLE 5-3

NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE
MHXCH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD AS2

"CHARGING CROSSTXE AND SUPPORTING SYSTEM ONLY"

FIRE ZONES 62(A,B,C) and 63(A,B,C)

SYSTEM

CVCS

AFN

RCS

CCW

ESW

EPS

RHR

EQUXPMENT

None

None

None

None

None

None

None

None

METHOD OF OPERATION

No normal shutdown
equipment required

No equipment or cable
in fire zone

No equipment or cable
in fire zone

1 path free of fire
damage

No equipment or cable
in fire zone

No equipment or cable
in fire zone

No equipment or cable
in fire zone

No equipment or cable
in fir e zone
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TABLE 5-4

NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE
WHICH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD AS3

"ESSENTIAL SERVICE WATER CROSSTIE AND SUPPORT ONLY"

FIRE'ZONE 29(A,B,E) and 29(C,D,F)

SYSTEM

CVCS

AFW

MS

RCS

CCW

EPS

ESW

RHR

EQUIPMENT

None

None

None

None

None

None

None

None

METHOD OF OPERATION

No equipment or cable
in the fire zone

No equipment or cable
in the fire zone

No equipment or cable
in the fire zone

No equipment or cable
in the fire zone

No equipment or cable
in the fire zone

No equipment or cable
in the fire zone

No equipment in the fire
zone required

No equipment or cable
in the fire zone
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TABLE 5-5

NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE
WHICH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD ASO

"LOCAL PORV CONTROL ONLY"

FIRE ZONES 33 and 30

SYSTEM

CVCS

MS

RCS

CCW

EPS

ESW

RHR

EQUIPMENT

None

None

MRV-223
MRV-233

None

None

None

None

None

METHOD OF OPERATION

One path free of fire
damage

One path free of fire
damage

ManUal operation of SG-2
& SG-3 PORV at panel LSI-2

One path free of fire
damage

One path free of fire
damage

One path free of fire
damage

One path free of fire
damage

One path free of fire
damage
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TABLE 5-5 cont'd.

FIRE ZONE 52

~Sst,em

CVCS

AFM

MS

RCS

CCW

EPS

ESM

RHR

E ui ment

None

None

MRV-213
MRV-243

OR
MRV-223
MRV-233

None

CMO-410
CMO-420

CMO-419
CMO-429

None

None

IMO-312
IMO-322

Method of 0 eration

One path free of fire
damage

One path free of fire
damage

Manual operation of PORVs
from LSI-1 or LSI-2
respectively

One path free of fire
damage

Manual alignment of
either valve — hot
standby

Manual alignment of
either valve prior to
RHR initiation
Both paths free of fire
damage. (manual valve
alignments in other sys-
tems due to assumed loss
of AM-A and AM-D)

One path free of fire
damage

Manual alignment of
either valve for RHR
operation
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TABLE 5-6

NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE
MHICH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD AS5

"TH 8c TC MONITORING (LSI-3) ONLY"

FIRE ZONES 7 and 27

SYSTEM

CVCS

AFW

MS

RCS

CCM

ESW

EPS

RHR

EQUIPMENT

None

None

None

NTR-110
NTR-120
NTR-140

None

None

None

IMO-128

METHOD OF OPERATION

One path free of fire
damage

One path free of fire
damage

No equipment or cables in
fire zone

Routing of new cables to
provide .remote indica-
tion at LSI-1, LSI-2,
and LSI-4 for all four
loops Th and Tc.

No equipment or cables
in fire zone

No equipment or cables
in fire zone

One path free of fire
damage

Manual operation of
IMO-128



TABLE 5-6 cont'd.

FIRE ZONES 10 and 24

~Setem

CVCS

E ui ment

None

Method of 0 eration

One path free of fire
damage

AFW

MS

RCS

CCM

ESW

EPS

RHR

None

None

NTR-130
NTR-210
NTR-220
NTR-230
NTR-240

None

None

None

IMO-129

One path free of five
damage

One path free of fire
damage

Routing of new cables to
provide vemote indica-
tion at LSI-1, LSI-2
and LSI-0 for all four
looPs Th and Tc

One path free of fire
damage

One path free of fire
damage

One path free of five
damage

Manual "operation of
IMO-129
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TABLE 5-6 cont'd.

FIRE ZONES 66 and 74

~se Gem

CVCS

AFM

RCS

CCN

ESW

EPS

RHR

E ui ment

None

None

None

NTR-110
NTR-140,
NTR-210
NTR-240
NTR-120
NTR-130
NTR-220
NTR-230

None

None

None

IMO-128
IMO-129
ICM-111

Method of 0 eration

One path free of fire
damage

One path free of fire
damage

No equipment or cables in
the fire zone

Routing of new cables to
provide T & T remote
indicatiok at ESI-1,
LSI-2, & LSI-4 for all
four loops. These cables
will be in Fire Zones
66 & 74 but the separ-
ation requirements of
Appendix R will be met.

No equipment or cables
in fire zone

No equipment or cables
in fire zone

No equipment or cables
in fire zone

Manual operation required
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TABLE 5-6 cont'd.

FIRE ZONES 67 and 75

~Ss tern

CVCS

MS

RCS

CCM

ESW

EPS

RHR

E ui ment

None

None

None

NTR-110
NTR-140,
NTR-210
NTR-240
NTR-120
NTR-130
NTR-220
NTR-230

None

None

None

IMO-128

Method of 0 eration

One path free of fire
damage

One path free of fire
damage

No equipment or cables
in the fire zone

Routing of new cables to
pr ovide T„& T remote
indicatio8 at ESI-1,
LSI-2, & LSI-4 for all
four loops. These cables
will be in Fire Zones
67 & 75 .but the separ-
ation requirements of
Appendix R will be met.

One path free of fire
damage

No equipment or cables
in fire zone

No equipment or cables
in fire zone

Manual operation required
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TABLE 5-6 cont'd.

FIRE ZONES 120 and 121

~Setem

CVCS

AFW

MS

E ui ment

None

None

None

Method of 0 eration

One path free of fire
damage

One path free of fire
damage

No equipment or cables in
fire zone

RCS

CCW

NTR-110
NTR-140«
NTR-120«

None

Routing of new cables to
Provide Th & T remote
indication at ESI-1,
LSI-2, & LSI-4 for all
four loops

No equipment or cables in
fire zone

ESW None No equipment or cables
in fire zone

EPS

RHR

None

IMO-128

No equipment or cables
in fire zone

Manual operation required

«Fir e Zone 120 only
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TABLE 5-6 cont'd.

FIRE ZONES 122 and 123

~Sstem

CVCS

AFW

MS

RCS

CCW

ESW

EPS

RHR

E ui ment

None

None

None

NTR-210
NTR-240
NTR-220
NTR-230

None

None

None

IMO-128
ICM-129
ICM-111

Method of 0 eration

One path fr ee of fire
damage

One path free of fire
damage

No equipment or cables
in fire zone

Routing of new cables to
provide remote indica-
tion at LSI-1, LSI-2 8

LSI-4 for all f'our loops
Th <

Tc'o

equipment or cables in
fire zone

No equipment or cables in
fire zone

No equipment or cables in
fire zone

Manual. operation prior to
RHR initiation
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TA'BLE 5-7

NORMAL SHUTDOWN EQUIPMENT AFFECTED BY THE FIRE
WHICH REQUIRES OPERATION POST-FIRE TO SUPPORT METHOD AS4

"LOCAL PORV CONTROL ONLY" & AS5 "TH & TC MONITORING ONLY"

FIRE ZONES 38 AND 39

SYSTEM

CVCS

MS

RCS

CCW

ESW

EPS

RHR

E UIPMENT

None

None

MRV-223
MRV-233

or
MRV-213
MRV-243

NTR 110+
NTR 120
NTR 140

None

None

None

IMO-128+ +

IMO-312

METHOD OF OPERATXON

One path free of five
damage

One path iree of fire
damage

Local manual contvol
of PORVs at local
panels LSI-1 and LSI-2

Routing of new cables
to provide remote
indication of T and T
for all four loops at
LSI-1, LSI-2, & LSI-4

One path free of fire
damage-

No equipment or cables in
the zone

One path free of fire
damage

Manual operation of
IMO-128

"Fire Zone 38 only""Fire Zone 39 only
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TABLE 5-7 cont'd.

FIRE ZONES 15 and 18

~Ss

tern

CVCS

AFW

MS

RCS

CCW

ESN

EPS

RHR

E ui ment

None

None

MRV-213
MRV-223
MRV-233
MRV-243

NTR-140
NTR-210
NTR-240
NTR-120
NTR-130
NTR-220
NTR-230

None

None

None

IMO-129
ICM-111

Method of 0 eration

One path free of fire
damage

One path free of fire
damage

Local operation of steam
generator PORVs near
panels LSI-1 8 LSI-2

Routing of new cables to
provide remote indi-
cation at LSI-1, LSI-2, 8

LSI-4 for all four loops
Th and Tc

One path free of fire
damage

One path free of fire
damage

One path free of fire
damage

Manual operation required
prior to RHR initiation
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TABLE 5-.8

ESW PUMP SSS CABLES TO BE ISOLATED

PUMP

1-PP-7E
(UNIT 1)

1-PP-7W
(UNIT 1)

2-PP-7E
(UNIT 2)

2-PP-7W
(UNIT 2)

CABLE

9248G-1
8447G-1

9635R-1
8447R-1

9248G-2
8447G-2

9635R-2
8447R-2

FIRE ZONES

54, 58, 44S, 44N, 56, 55, 41, 40B
112, 15, 79, 41, 55, 40B

54, 58, 44S, 44N, 57, 56, 55, 40A
112, 16, 79, 55, 40A

53, 57, 58, 59, 60, 47B
113, 18, 46A, 60, 47B

53, 57, 58, 59, 60, 47A
113, 19, 85, 60, 46A, 45, 47A

CCW PUMP SSS CABLES TO BE ISOLATED

PUMP

1-PP-10E
(UNIT 1)

1-PP-10W
(UNIT 1)

2-PP-10E
(UNIT 2)

2-PP-10W
(UNIT 2)

CABLE

9425G-1

8690 R-1

9425G-2

8690R-2

FIRE ZONES

44S, 44N, 56, 55, 40B

44S, 44N, 56, 55, 42A

44S, 59, 60, 46A, 47B

44S, 59, 60, 46A, 45, 47A
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TABLE 5-9

ESW SYSTEM SSS CABLES TO BE REMOVED

EQUIPMENT

ESWSE
(UNIT 1)

ESWSW
(UNIT 1)

WMO-701
(UNIT 1)

WMO-702
(UNIT 1)

WMO-705
(UNIT 1)

WMO-707
(UNIT 1)

1-PP-7E
(UNIT 1)

1-PP-7W
(UNIT 1)

ESWSE
(UNIT 2)

CABLE

9654 G-1
9655G-1
9656R-1

9654R-1
9655R-1
9656R-1

9232G-1+

8624R-2+

9235R-1

9587G-1

9658G-1
9659G-1
9720G-1

9428R-1
9429 R-1
9722R-1

9654G-2
9655G-2
9656G-2

FIRE ZONES

54, 58, 57
54, 58, 57
54, 58, 57

54, 58, 57
54, 58, 57
54, 58, 57

29E, 29G, 58, 54

29E, 29G, 58, 54

54, 57, 58, 53

54, 57, 58, 53

54, 58
54, 58
54, 58, 57, 53

54, 58
54, 58
54, 58, 57, 53

53, 57, 58
53, 57, 58
53, 57, 58

"Cables to be rerouted
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EQUIPMENT

ESWSW
(UNIT 2)

WMO-703
(UNIT 2)

WMO-704
(UNIT 2)

WMO-706
(UNIT 2)

WMO-708
(UNIT 2)

2-PP-7E
(UNIT 2)

2-PP-7W
(UNIT 2)

TABL,E 5-9 cont'd.

CABLE

9654R-2
9655R-2
9656R-2

9987G-2%

8996R-1+

9235R-2

9587G-2

9658G-2
9659G-2
9720G-2

9428R-2
9429R-2
9722R-2

FIRE ZONES

53, 57, 58
53, 57, 58
53, 57, 58

29F p 29G p 57, 53

29F, 29G, 58, 57, 53

53, 57, 58, 54

53, 57, 58, 54

53, 57
53, 57
53, 57, 58, 54

53, 57
53~ 57
53, 57, 58, 54

"Cables to be rerouted
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STATION
SAFE SHUTDOWN FIRE PLUS LOSS

FUNCTIONS OF OFF-SITE
POWER

REACTOR PRO-

TECTION AND
REACTOR TRIP
SWITCHGEAR

CONTROL ROD
INSERTION

INITIAL
REACTIVITY

CONTROL

RWST.*

CENTRIFUGAL
CHARGING
PUMPS
(1 OF 2)*

RWST

NTRIFUG
CHA I

PU
OF 2)

BORATED WATER
SOURCE

function
not free~ of fire
damage

PUMPING
CAPACITY

RC PUMP
SEAL OR BIT
INJECTION

INJECTION
PATH

SOURCE **
RANGE
MONITORING

INSTRUMENTATION

LONG-
TERM

REACTIVITY
CONTROL

NOTE:

* Indlcstes systems
or equipment from the
unit unsffectsd by the fire.

** Equipment repowsred
from unsffected unit's
emergency power system.

ALTERNATIVESHUTDOWN

RCS REACTIVITYCONTROL FIGURE 5.1



SAFE SHUTDOWN FUNCTIONS

STATION
FIRE PLUS LOSS

OF OFF-SITE
POWER

RWST RSWT WATER
SOURCE

CENTRIFUGAL
CHARGING
PUMPS (1 OF 2)

CE RIFU
CHAR
PU S(1 2)

Function not free
of fire damage

PUMPING
CAPACITY

RC PUMP
SEAL OR BIT
INJECTION

INJECTION
PATH

CONTROL
RCS
LEAKAGE

RCS INVENTORY
LOSS CONTROL

PRESSURIZER**
LEVEL
MONITORING

INSTRUMENTATION

REACTOR
COOLANT
MAKEUP

CONTROL

ALTERNATIVESHUTDOWN

RCS MAKEUPCONTROL FIGURE 5.2



STATION
SAFE SHUTDOWN FIRE PLUS LOSS

FUNCTIONS PF OFF.SITE
POWER

PRESSURIZER
SAFETY
VALVES

OVERPRESSURE
PROTECTION

HI.LO PRESSURE
INTERFACE
ISOLATION

DEPRESSURIZATION
PROTECTION

AUXILIARY
SPRAY LINE
ISOLATION

PRESSURIZER
HEATERS

SUBCOOLING
MARGIN
CONTROL

RCS
PRESSURE
MONITORING

INSTRUMENTATION

RCS T~
MONITORING

INITIAL
RCS

PRESSURE
CONTROL

RHR
SAFETY
VALVES

OVERPRESSURE
PROTECTION

LONG-
TERM

PRESSURE
CONTROL

ALTERNATIVESHUTDOWN

RCS PRESSURE CONTROL FIGURE 5.3



SAFE SHUTDONN
FUNCTIONS

STATION
FIRE PLUS LOSS

OF OFF-SITE
POWER

STEAM
GENERATORS
(2 OF 4)

HEAT TRANSFER
PATH

STEAM GENERATOR
SAFETY VALVE
AND PORV

HEAT RELEASE
PATH

RCS
T~ AND T~
MONITORING

NATURAL
CIRCULATION

STEAM GENERATOR
PRESSURE AND
LEVEL
MONITORING

STEAM GENERATOR
INSTRUMENTATION

CONDENSATE *
STORAGE TANK
WITH ESSENTIAL
SERVICE WATER
BACKUP

CONDENSATE
STORAGE TANK
WITH ESSENTIAL
SERVICE WATER
BACKUP

SECONDARY
WATER SOURCE

ALTERNATIVESHUTDOWN

REACTOR HEAT REMOVAL FIGURE 5.4



SAFE SHUTDOWN FUNCTIONS

Function not free
of fire damage

AUXILIARY*
FEEDWATER
(1 OF 2)

ILIAR
FEED TER

F 3)

PUMPING
CAPACITY

STEAM
GENERATOR
INLET
MOV's

INJECTION
PATH

INITIAL
REACTOR

HEAT
REMOVAL

RHR**
( I OF 2)

LONG-
TERM
HEAT

REMOVAL

ALTERNATIVESHUTDOWN

REACTOR HEAT REMOVAL FlGURE 6.4 (CONT)
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6.0 REPAIRS AND COLD SHUTDOWN OPERABILITY

6.1 Introduction

Appendix R Section III.G.1(a) states that:

"one train of systems necessary to achieve
and maintain hot shutdown conditions from
either control room or emergency control
station(s) is free of fire damage..."

Section III.G.1(b) states:

"systems necessary to achieve and maintain
cold shutdown from either the control room or
emergency control station(s) can be repaired
within 72 hours."

Section III.L.1 states that:
"alternative or dedicated shutdown capability
provided for a specific fire area shall be
able to ... achieve and maintain hot standby
conditions for a PWR and achieve cold shut-
down conditions within 72 hours and maintain
cold shutdown conditions thereafter."

Section III.L.5 states:

"equipment and systems comprising the means
to achieve and maintain cold shutdown condi-
tions shall not be damaged by fire; or th'
fire damage to such equipment and systems
shall 'e limited so that the systems can be
made operable and cold shutdown achieved
within 72 hours."

The D.C. Cook Technical Specifications define these applicable

plant modes as follows:
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Hot Standby
(Mode 3)

Hot Shutdown
(Mode 4)

Cold Shutdown—
(Mode 5)

The initial safe shutdown state with the

~ reactor at zero power, k ff less than

0.99 and RCS average temperature greater

than or equal to 350oF.

Reactor at zero Power, keff less than

0.99 and RCS temperature between 350oF

and 200oF.

Reactor at zero power~ keff less than

0.99 and RCS temperature at or below

200oF

Based on these definitions, both hot shutdown and cold

shutdown are RCS cooldown states which occur as a result of reac-

tor heat removal via the RHR system. The systems required for

initiation and maintenance of reactor coolant system heat removal

via the RHR system are therefore identical for both the hot and

cold shutdown regions. Repair of systems or equipment required

to achieve cold shutdown must be accomplished prior to initiation
of the RHR system and entry into hot shutdown conditions (as

defined by the technical specifications).
For all fire zones at D.C. Cook, with the exception of those

N

requiring complete alternative shutdown, cold shutdown conditions

can be achieved within 72 hours of a fire without requiring any
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repair activities. For those zones requiring complete alter-
native shutdown, one repair activity is required and a second is
proposed to provide operational flexibility. These are:

(1) Repowering of one RHR pump from the unaffected unit's
EPS, and

(2) Repowering of one bank of pressurizer heaters from the
unaffected unit's EPS.

Neither repair is required to achieve initial hot standby condi-
I

tions after a fire. It is Indiana and Michigan's interpretation
of the provisions of Appendix R that repairs are not permitted

to achieve initial hot standby conditions. Such repairs are

permitted during cooldown in the hot standby and hot shutdown

modes to ultimately achieve cold shutdown conditions within the

72-hour time-frame permitted by Appendix R. Should Indiana and

Michigan's interpretation of the repair provisions of Sections

III.G.1(b), III.L.1, and III.L.5 be incorrect, then Indiana and
\

Michigan formally requests an exemption from these provisions of
Appendix R with respect to the two repair activities required to

achieve RHR operation (hot and cold shutdown) for alternative
shutdown method AS1.

Section, 6.2 provides a description of the repair activities
which will be performed and provides the basis for the above-

stated exemption request, should it be required.
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6.2 Pressurizer Heaters

6.2. 1 Re ower in of Pressurizer Heaters

Pressurizer heaters have been included as part of safe

shutdown equipment, since they provide one method of maintaining

sufficient reactor coolant system pressure. Adequate maintenance

of RCS pressure assures that the primary coolant is subcooled and

core cooling via natural circulation is maintained.

In response to various TMI issues, a study was performed to

determine the heater capacity required to maintain RCS pressure

with an assumed loss of off-site power. After an initial heat

loss from the pressurizer due to a decrease in pressurizer level,

sat will decrease at approximately 7oF Per hour due to conserva-

tively assumed ambient heat losses. With this assumed decrease

in saturation temperature in the pressurizer, loss of adequate

subcooling could occur five to six hours later. Heater input at

any time prior to this period would more than offset the heat

losses assumed and allow system pressure to be stabilized at any

desired value. Since the study assumed that decay heat was re-

moved by the steam generator safety valves, the highest reactor

coolant system temperature and least margin to subcooling was

assumed. Based on this and subsequent analysis, adequate sub-

cooling margin can be maintained within the reactor coolant

system, assuming no cooldown (use of steam generator PORVs) with

a margin of greater than four hours. Should cooldown of the

reactor coolant system be initiated prior to this time, an an
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adequate subcooling margin will be maintained without pressurizer

heaters for a substantially longer time frame.

The safe shutdown systems available for all fire zones,

including those requiring alternative shutdown, provide the capa-

bility to cool down the reactor coolant system during hot standby

at a rate of 25oF per hour. This cooldown is by natural cir cula-

tion with a flow path achieved through the core and the individ-
ual loops. However, water in the upper area of the reactor

vessel remains stagnate and hot. The cooldown of this area of

the system is mostly by radiation and convection to the contain-

ment. While the circulating section of the system can be cooled

much faster, the water in the vessel head, like that in the

pressurizer, will be assumed to 'cool at the rate of 7oF per hour

and system depressurization will be controlled to maintain a

50oF subcooling margin above this value. Should the heater be

unavailable cooldown of the loops will process at a rate equal to

or in excess of 10oF per hour. With these cooldown rates, the

pressurizer will cool down and depressurize from 2235 psig (6

635 F) to 435 psig,(Q 456oF) in a period of 32 hours and the

loops will have cooled to less than 300oF where the RHR system

can be placed in service. Assuming cooldown was initiated at

four hours post-fire, more than 36 hours are available to ini-
tiate other system realignments and repowering of one RHR pump to
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permit entry into RHR cooling mode, and hot shutdown RHR entry

conditions could therefore be achieved without pressurizer

heaters.

The conclusion can be drawn, based on the above discussion,

that pressurizer heaters are not required for safe shutdown.

Indiana and Michigan has included the heaters in its safe shut-

down equipment listing and proposes to initiate modifications to

provide for repowering o'f the heaters in order to provide opera-

tional flexibility to the D.C. Cook operating staff, should such

postulated fires occur. In addition, these activities will pro-

vide the capability to maintain controlled hot standby conditions

for extended periods of time should the need arise.

6.2.2 Procedures and Material for Pressurizer Heater Re owerin

As discussed in Section 5.5.10 permanent cabling will be

installed between the affected unit's pressurizer heater contain-

ment penetration area and a separate 080 V MCC cubicle powered

from the alternate unit. The cabling will be permanently termi-

nated at the MCC and will be coiled in the containment penetra-

tion area.

The repair cables at the penetration area will have splicers

and circuit markings installed. In addition, the tools and

procedures necessary to disconnect the existing cabling and

complete the splice to the repair power cabling will be perma-

nently located in both units'enetration areas.
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The general procedure for repowering the heaters will be as

follows:

Verify that the unit backup heater group's normal and
alternate power source is de-energized;

Disconnect the heater group power cabling at the con-
tainment electrical penetration;
Terminate the repair power cable to the containment
penetration in the fire-affected unit;
Verify appropriate terminations and notify operations
that heaters are available for use;

Energize the heaters as required.

6.3 Re owerin of RHR Pum s

For those fire zones requiring the complete alter native

shutdown method, repowering of one of the fire-affected unit's
RHR pumps by the unaffected unit is required. For these fire
zones, loss of permanent power and/or control to the RHR 'umps

occurs due to loss of the pumps' kV breaker control circuits or

loss of the supporting EPS power generation and distribution

system cables or equipment. Rather than attempt the substantial

repair activities associated with re-establishing power to one of

the affected unit's RHR pumps, I&M has proposed to repower the

pump using the existing distribution equipment and cabling which

provides power to one of the unaffected unit's RHR or CTS pumps.

Single failures or other plant transient conditions need not be

assumed in meeting the requirements of Appendix R; therefore,

both residual heat removal and containment spray trains and
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equipment in the unaffected unit can be assumed available. Thus,

loss of power to one residual heat removal pump or containment

spray pump in the unaffected unit will not impact the ability of

that unit to maintain stable plant operating conditions.

As previously discussed, the safe shutdown system's cooldown

capability provides a time frame of a least 32 hours post-fire
within whicn the RHR pump repowering repairs may be accomplished.

This time frame is well in excess of that necessary to assure

proper repair activities.
6.3. 1 Procedures and Materials for Re owerin of RHR Pum

Should repowering of one RHR pump from the unaffected unit's
power sources be required, the prepared, premeasured and phased

power cables, materials, tools and procedures permanently stored

in Fire Zone 1 will be used. The general procedure for repower-

ing one pump is as follows:

Verify that the applicable power sources are de-ener-
gized in both units;
Disconnect the power cabling at both pumps;

Route the repair power cabling on the floor between the
applicable pump locations (less than 80 ft);
Terminate the repair power cable to the unaffected
unit's power feed cable and the fire-affected RHR pump
motor;

Verify proper terminations, check for proper motor
rotation, and notify operations;

Align 0he appropriate RHR system valves;

Close the associated 4 kV breaker from the Control Room
of the unaffected unit.
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6.4 Conclusions

In accordance with the provisions of Appendix R, Indiana and

Michigan has demonstrated the ability of achieving cold shutdown

conditions for all fires assumed at D.C. Cook within the 72-hour

time frame permitted by the rule. Indiana and Michigan recognizes

that the provisions of Appendix R do not require plant operating

personnel to attain cold shutdown conditions of the fire-affected

unit within 72 hours should a fire occur at D.C. Cook. However,

operating procedures, repair procedures and modifications will be

provided which permit the capability of achieving cold shutdown

within this time period. Procedures also will be structured to

provide the operating staff with the necessary flexibility to

determine the appropriate post-fire activities and plant condi-

tions which will maintain D.C. Cook in the most stable safe

shutdown state possible.
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7. EXEMPTION REQUESTS AND ANALYSES

7.1 Introduction

A safe shutdown analysis has been completed for the D.C.

Cook Nuclear Plant in the fire areas designated in Table 1-1 of
this report. As a result of that analysis, 19 fire areas or

zones were identified which require exemptions from the specific
requirements of Apppendix R, Section III.G. This section docu-

ments the fire hazards analyses per formed on these 19 areas or

zones and provides the basis by which the exemption requests are

justified.
As a result of the proposed alter nate shutdown capability,

16 fire zones require exemptions from Section III.G.3, in that a

fixed suppression system is not installed in the area. Eight of
these fire zones are inside containment where proposed alternate
shutdown modifications involve installing additional instrumenta-

tion channels and cables. The fire zones in containment are 66,

67, 120, and 122 for Unit 1 and 74, 75, 121, and 123 for Unit 2.

Two of the areas, the Unit 1 and Unit 2 transformer rooms

(fire zones 14 and 20), are located in the Auxiliary Buildings;
two are in the Unit 1 and Unit 2 ESW pump rooms (fire zones

29A,B,E and 29C,D,F) and are located in the scr eenhouse; two are

the Unit 1 and Unit 2 main stream line and valve enclosures (fire
zones 33A,B and 34A,B) in the outside containment annulus area;
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and the final two are the Unit 1 and Unit 2 main control rooms

(fire zones 53 and 54).

The three exemptions requested from Section III.G.2,are for

the RHR/CTS pump area (fire zones 1, 1A through 1H), the ESW pump

basement (fire zone 29G), and the'north,end of the el 609 ft of

the auxiliary building (fire zone 44S).

Additional fire protection modifications are proposed'n
each of the 19 areas or zones to provide added assurance tha't at

least one train of redundant safe shutdown equipment remains'ree

of fire damage. In particular, extensive fire protection modifi-

cations are being proposed .in the control rooms and in the area

of the component cooling water pumps. The following sections

provide the details of the fire protection analyses performed;

these sections also demonstrate that strict compliance'ith Sec-

tion III.G of Appendix R would not enhance fire 'protection safety

above that which is provided by the proposed commitments.
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7.2 Fire Area 1 RHR/CTS Pum Area Auxiliar Buildin el. 573 ft
EXEliPTION REQUEST

Per the provision of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and llichigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.2,
i.e., an automatic fire suppression system
shall be installed in the area.

7.2.1 Area Descri tion
Fire Area 1 is located in the east central sub-basement

floor of the Auxiliary Building at el. 573 ft. The area contains

a large area common to both units and eight individual cubicles

containing residual heat removal pumps and containment spray

pumps for both units. Each pump cubicle has a controlled access

screen mesh door which is located behind a missile shield wall.
A section of the wall forming the entrance way is provided with a

removable block section (4 ft x 5 ft) for pump maintenance. The

blocks are reinforced with a number of perpendicular lengths of
steel channel affixed to the permanent section of the wall.

P

The wall cubicles of each unit are separated from each other

by three-hour constructed walls running north and south. The

Unit 1 pumps are separated from the Unit 2 pumps by approximately

23 ft between the walls forming the entrance way.

The floors and ceilings are also of three-hour construction.
The access doors are screen mesh for ventilation purposes; how-

ever, the missile shield walls, approximately 13 ft 6 in. in

length forming a "T" at the entrance ways, extend beyond the

width of the doorway'.
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The entr ance ways to the pump cubicle are provided wi th

curbs six inches high. The suction valves for the pump in each

cubicle are, located behind part-height missile shield walls pro-

vided with an access way and a 3 ft 6 in. high" curb forming part

of the missile shield.

The center lines of the RHR pumps are located approximately

12 ft from the entrance ways of the cubicles and approximately

ft from the wall dividing the pumps for each unit. The indivi-
dual pump cubicles are provided with floor drains.

't

Entry to the area is from el 587 ft via a stairway which is

located in the common section between the Unit 1 and Unit 2 RHR

pump cubicles. Two elevators also access the area one passenger

and one freight. Pertinent room dimensional data is contained in

Fire Zone 1 Summary Evaluation Table 7.2-1 and Figure 7.2.1.

7.2.2 Safe Shutdown E ui ment

Fire Area 1 contains the Unit 1 residual heat removal pumps

(PP-35E and PP-35W) located in the north cubicles and Unit 2

residual heat removal pumps (PP-35E and PP-35W) in the south

cubicles. The suction valve for each pump is located in the

respective cubicle behind missile shield walls (IMO-310 for PP-

35E and XMO-320 for PP-35W). The containment spray pumps are

located in individual cubicles also, but are not necessary for

safe shutdown.

The power cable associated with the RHR pumps enters the

routed into

pump suction

fire zone through concrete-embedded conduit and iso'he individual pump cubicles. Cable ior the RHR
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valves and the minimum flow valves is present in the common area

between the Unit 1 and Unit 2 pump cubicles. Each pump cubicle

contains only the components and cabling associated with that
pump. A cable for the green train Unit 2 charging pump lube oil
pump is also in the common zone; however, all other Unit 2 and

Unit 1 CVCS safe shutdown cables are located outside Fire Area 1.

7.2.3 Fire Protection S stems

Fire Area 1 contains no automatic suppression systems. A

manual 1-1/2 in. hose reel with adjustable angle spray nozzle is
located in the fire zone. Four 20 lb ABC dry chemical extin-
guisher s, four 15 lb C02 extinguishers and a 1-inch CO2 hose reel
of 150 ft length are all located in the fire area.

Fire Area 1 is equipped with seven ionization smoke detec-

tors which alarm in the Unit 1 Control Room on the Emergency Fire
Panel. No detection exists in the individual pump rooms.

7.2.4 Fire Hazards Anal sis
Fire Area 1 is constructed in such a way that each residual

heat removal pump is separately located in an individual room

isolated from its redundant division by a concrete wall. Each

pump room has an access control gate which is accessible from the

common area separating Unit 1 from Unit 2. The access gates for
each room are located behind missile shield walls which form a

"T" in front of the pump rooms of each unit. The shield wall
functions as a radiant energy shield providing protection from
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fires outside the pump cubicles. Each pump room has floor drains

and the pump rooms are curbed at the entrance doors.

Two ventilation ducts, one for each unit (two individual
ducts) running in the pipe chases located outboard the pump

cubicle of each unit, connect the Unit 1 east and west pump rooms

and the Unit 2 east and west pump rooms respectively. The fire
area contains predominantly cable insulation as fixed combus-

tibles with a total fire loading of approximately 17,500,000 Btu

which, when distributed over the fire area surface area, results
in approximately 2300 Btu/ft . The equivalent fire severity is

approximately two minutes. There are no specific sections of the

fire area which contain high densities of combustible materials.
Transient combustibles are not carried through this fire zone as

the access is either via an elevator or a stairway.
The individual pump rooms are separated by 11 ft 4 in.

centerline-to-center line with a concrete wall midway between each

room. The cubicles are constructed such that the distance from

one pump to another, as measured by exiting one cubicle and

entering the other, is greater than 20 ft with no intervening

combustibles. The proposed modifications will upgrade the walls

separating the pumps to three-hour barriers. The existing venti-
~ I

lation ducts which could transmit hot combustion gases from one

pump cubicle to its counterpart will be protected with fire rated
N

dampers. With these modifications, a fire in one cubicle must

travel the circuitous path via the access gates located behind

the missile shield enclosures from one cubicle to the other in
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order to affect both pumps of one unit. A fire in the common

section between units would have to travel behind the missile
shield wall (approximately 14 ft long) and enter both cubicles of
the same unit which is as difficult a path as from one cubicle to

another. Thus constructed, no modifications to the access control

gates, formed of screen mesh for ventilation purposes, are pro-

posed.

The conduits for the power cables of the four RHR pumps are

located in the common Unit 1 and 2 area. The red and green

trains of each unit are separated by approximately 17 ft. The

conduits for the red division pumps of both units (1PP-35W and

2PP-35W) will be provided with one-hour protection from an

exposure fire. Due to the length of time before which the RHR

system must be in operation, the suction valves will be manually

operated at the appropriate time.

The ceilings in the pump cubicles have vertical pipe exiting
through sleeves. The penetrations wi'll be provided with seals to

prevent a fire in one of the cubicles from affecting any compo-

nents in the elevation above.

Each pump contains 2 gallons of lubricating oil; however,

absent any ignition source this small quantity of oil presents no

threat to redundant safe shutdown equipment.
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7.2.5 Pro osed Modifications

The fire hazards analysis performed revealed that Fire Area

1 is not in compliance with Appendix R and as a result the fire
area will be upgraded with fire protection modifications.

7.2.5.1 Ventilation Ducts

The ventilation ducts connecting each unit's east and west

RHR pump rooms will be provided with three-hour-rated fire
dampers.

7.2.5.2 Penetrations

The penetrations in the wall separating the east and west

pump rooms of each unit will be provided with three-hour-rated

fire seals. The penetrations through the ceiling to the above

elevation will be provided with one-hour-rated fire seals.

7.2.5.3 Area Detection

Additional area detection will be provided to include the

individual pump rooms for the eight pumps in the fire area.

7.2.5.0 RHR Pum Power Cables
I

The 0-in. conduits containing the cable for redundant divi-
sions of each unit are present in the extreme north-west and

south-west corners of the common area between units. The red

division pump power conduits (8003R-1 and 8003R-2) will be pro-

vided with fire 'protection barriers equivalent to one hour

rating, thus ensuring availability of one division per unit.
7.2.5.5 ~Stairwa

Modifications will be made for stairway suppression in ac-

cordance with Section 8.2.2.
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7.2.6 Conclusion

Based on the previous analysis, exemption is requested from

an automatic suppression system in the area as prescribed in
Section III.G.2 of Appendix R. The bases which justify the

exemption are summarized as follows:

(2)

(3)

(4)

The walls separating RHR pumps will be upgraded to
three-hour ratings and the ceiling penetrations are to
be upgraded providing a one-hour fire rating.
The conduits containing cables for the red division
pump of each unit are to be provided with one-hour
protection.
The existing detection system is to be extended to
include each of the eight individual pump rooms.

The ventilation system connecting redundant RHR pump
cubicles is to be provided with three -hour rated fire
dampers to provide separation of redundant divisions.

(6)

(7)

The fixed combustible loading is very low with no
allowable storage of transient combustibles. The fire
severity is less than five minutes.

The individual pump rooms are constructed to prevent
fire from leaving one pump room and entering another or
from entering two pump rooms from the common area.

No inter vening combustibles are present which present a
hazard to the two redundant divisions or to each unit's
red divisions.

(8) Modifications required to meet Section III.G.2 would
not significantly enhance fire protection safety above
that provided by present commitments.

The RHR system is not required to operate for many
hours after the fire, and valves at that time will be
manually aligned to initiate Mode 4 operation.

(10) Repowering of RHR pumps for cold shutdown is available
for any RHR pump with fire affected power cable. (see
Section 5)
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SUMMARY EVALUATION TABLE 7.2-1

FIRE ZONE:

DESCRIPTION: Auxiliary Building

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction-
a. Walls-

North - reinforced concrete, in excess of
3-hr rating

South - reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of 3-hr
rating; floor is curbed and has drains

2 ~

3 ~

4.

c. Ceiling - reinforced concrete, in excess of
3-hr rating

Ceiling height — 11'"
Room volume — 85104 ft3
Ventilation — 14,000 cfm

Access in 'Zone - Unobstructed

B. Safe Shutdown Equipment

IMO-310 RHR Pump Suction
PP-35E RHR Pump East (Units 1 & 2)
IMO-320 RHR Pump Suction
PP-35W RHR Pump West (Units 1 8 2)
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C. Fir e Hazards

1. Type of combustibles in area-
Cable insulation

2. Quantity of fixed combustibles—

Cable - 17,500,000
$
tu

2300 Btu/ft

Existing Fire Protection
1. Fire detection systems—

2.

Ionization with 7 detectors
Alarm in Unit 1 Control Room on Emergency Fire Panel

II

Fire extinguishing systems - Manual

4 — 20 lb. ABC dry chemical extinguishers
4 - 15 lb C02 extinguishers
1 — CO hose r eel with 150 ft 1 in. hose
1 — wafer hose reel with 75 ft 1-1/2 in. hose and

adjustable angle spray nozzle
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7.3 Fire Area 14 Transformer Room Unit 1

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., a fixed fire suppression system in the
fire area.

7.3.1 Area Descri tion
Located immediately north of the Unit 1 "CD" diesel genera-

tor room at el 591 ft, Fire Area 14 has three-hour-rated walls,

floor and ceiling; except for two 1-1/2 hour dampers to the

Turbine Building, this area is entirely three-hour rated. This

fire area has the two Unit 1 pressurizer heater transformers

located approximately 12 ft apart and the two Unit 1 emergency

diesel test breakers. Access to the area is through an unlabeled

door built to a three-hour rating approximately 12 ft wide which

faces the Turbine Room. Pertinent room dimensional data is
contained in Fire Area 14 Summary Evaluation Table 7.3-1 and

Figure 7.3.1.

7.3.2 Safe Shutdown E ui ment

Fire Area 14 contains the pressurizer heater transformers

for Unit 1 (TR11PHA and TR11PHC) and the Unit 1 emergency diesel

generator test breakers with associated cables.

7.3.3 Fire Protection S stem

Fire Area 14 presently contains no automatic suppression or

detection systems. A manual 1-1/2 in. water hose reel (75 ft)
with adjustable water spray nozzle is in the fire area. Two 20
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lb P-K dr y chemical and two 15 lb CO extinguishers are also2

located in the a'rea.

7.3.0 Fire Hazards Anal sis
Fire Area 14 is bounded by three-hour-rated barriers with

the exception of two dampers, each rated at 1-1/2 hours, located

in the west wall to Fire Zone 79, the Turbine Room of Unit 1.

The access door is an unlabeled roll-up door built to three-hour

specifications.
The emergency diesel generator test breakers are located

approximately 40 ft apart. The pressurizer heater transformers,
filled with Askarel insulating fluid, are approximately 12 ft
apar t.

The area contains predominantly cable insulation as fixed
combustibles with a total fire loading of approximately 1,300,000

Btu which, when distributed over the surface of the fire area,

results in approximately 620 Btu/ft . The'equivalent fire se-

verity is approximately one minute. Ther e are no specific sec-

tions of the fire area which contain high densities of combust-

ible materials.

A fire in this fire area could affect both emergency diesel
generator s and the pressur izer heaters for Unit 1 and conse-

quently would affect the emergency power systems in Unit 1. All
Unit 2 systems are unaffected by a fire in this area and thus

alternate shutdown capability exists using Unit 2 systems.
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7.3.5 Pro osed Modifications

The Fire Area 14 will be equipped with automatic detection
with alarming functions in the Unit 1 Control Room. As alternate
shutdown capability exists using Unit 2 systems, no other modifi-
cat'ions are proposed for this fire area 14.

7.3.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirement that a fixed suppression system be installed in,
areas where alternate shutdown capability exists as prescribed in
Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:
Alternate
tems.

shutdown capability exists using Unit 2 sys-
L

(2) The modifications proposed include the installation of
an automatic detection system in the fire area.

(3) The fire area has a minimum rating of one hour.,

(4) The combustible loading of the fire area is extremely
low and fire severity is calculated to be less than
five minutes.

Modifications r equired to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.3-1

FIRE ZONE: 14

DESCRIPTION: Transformer Room — Unit 1

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction—

a. Walls—

North - reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West — reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of
3-hr rating

B.

c. Ceiling - reinforced concrete, in excess of
3-hr rating

2. Ceiling height - 12'"
3. Room volume — 26447 ft
4. Ventilation — 17,000 cfm

5. Access in Zone — Unobstructed

Safe Shutdown Equipment

TR-11 PHA - 4 kv/480 V
Transformer TR-11 PHA
TR-11 PHC - 4 kv/480 V
Transformer TR-11 PHC
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C. Fire Hazards

1. Type of combustibles in area—

Cable insulation

2. Quantity of fixed combustibles-

Cable — 1,300,000 Qtu
620 Btu/ft~

D. Existing Fire Protection

1. Fire detection systems - None

2. Fire extinguishing systems—

2 — 20 lb. P-K dry chemical extinguishers
2 — 15 lb. C02 extinguishers
1 - water hose reel with 75 ft 1-1/2 in. hose and

~ adjustable water spray nozzle
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7.4 Fire Area 20 Transformer Room Unit 2

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., a fixed fire suppression system in the
fire area.

7.4.1 Area Descri tion
Located immediately north of the Unit 1 "CD" diesel genera-

tor room at el 591 ft, Fire Area 20 has three-hour-rated walls,

floor and ceiling; except for two 1-1/2 hour dampers to the

Turbine Building, this area is entirely thr ee-hour rated. This

fire area has the two Unit 2 pressurizer heater transformers

located approximately 12 ft apart and the two Unit 2 emergency

diesel test breakers. Access to the area is through an unlabeled

door built to three-hour specification approximately 12 ft .wide

which faces the Turbine Room for Unit 2 in the west wall. Per ti-
nent room dimensional data is contained in Fire Area 20 Summary

Evaluation Table 7.4-1 and Figure 7.4.1.

7.4.2 Safe Shutdown E ui ment

Fire Area 20 contains the pressurizer heater transformers

for Unit 2 (TR21PHA and TR21PHC) and the Unit 2 emergency diesel

generator test breakers with associated cables.

7.4.3 Fire Protection S stem

Fire Area 20 presently contains no automatic suppression or

detection systems. A manual 1-1/2 in. water hose reel (75 ft)
with adjustable water spray nozzle is in the fire area. Two 20
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lb P-K dr y chemical and two 15 lb C02 extinguishers are also

located in the area.

7.4.4 Fire Hazards Anal sis

Fire Area 20 is bounded by three-hour-rated barriers with

the exception of two dampers, each rated at 1-1/2 hours, located

in the west wall to Fire Zone 85, the Turbine Room of Unit 2.

The access door is an unlabeled roll-up door built to three-hour

specifications.
The emergency diesel generator test breakers are located

approximately 35 ft apart. The pressurizer heater transformers,

apar t.
The area contains predominantly cable insulation as fixed

combustibles with a total fire loading of approximately 1,560,000

Btu which, when distributed over the sur face of the fire area,

results in 685 Btu/ft . The equivalent fire severity is approxi-2

mately one minute.

A fire in this area could affect both emergency diesel

generators and the pressurizer heaters for Unit 2 and conse-

quently would affect the emergency power systems in Unit 2. All
Unit 1 systems are unaffected by a fire in this area and thus

alternate shutdown capability exists using Unit 1 systems.

7.4.5, Pro osed Modifications

Fire Area 20 will be equipped with automatic detection with

alarming functions. in the Unit 2 Control Room. As alternate
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shutdown capability exists using Unit 1 systems, no other modifi-
cations are proposed for this fire area.

7.4.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirement that a fixed suppression system be installed in

areas where alternate shutdown capability exists as prescribed in
Section III.G.3 of Appendix R. The bases which justify 'the

exemption are summarized as follows:

Alternate shutdown capability exists using Unit 1

systems.

(3)

(4)

The modifications proposed include the installation, of
an automatic detection system in the fire area.

The fire area has a minimum rating of one hour.
f I

The combustible loading of the fire area is extremely
low and fire severity is calculated to be less than
five minutes.

Hodifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.4-1

FIRE ZONE: 20

DESCRIPTION: Transfor mer Room, Unit 2

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction

a. Walls-
North - reinforced concrete, in excess of

3-hr rating
South — reinforced concrete, in excess of

3-hr rating
East - reinforced concrete, in excess of

3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor - reinforced concrete, in excess of
3-hr rating

2 ~

3 0

4,

5 ~

c. Ceiling — reinforced concrete, in excess of
3-hr rating

Ceiling height — 151 in. = 12'"
Room volume - 28627 ft3
Ventilation — 17,000 cfm

Access in Zone — Unobstructed

B. Safe Shutdown Equipment

TR-21 PHA - 4 kv/480 V
Transformer TR-21 PHA
TR-21 PHC - 4 kv/480 V
Transformer TR-21 PHC
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C. Fire Hazards

1. Type of combustibles in area—

Cable insulation

2. Quantity of fixed combustibles—

Cable — 1,560,000
$
tu

685 Btu/ft
D. Existing Fire Protection

1. Fire detection systems - None

2. Fire extinguishing systems — Manual

2 — 20 lb. P-K dry chemical extinguishers
'I5 lb Co extinguishers

1 — water hosF reel with 75 ft 1-1/2 in. hose and
adjustable water spray nozzle
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7.5 Fire Zone 29(A B E) Unit 1 Essential Service Water
Pum s and Motor Control Centers Exem tion Re uest

EXEMPTION REQUEST

Per the provisions of 10 CFR 50(c)(6) and 10
CFR 50.12 Indiana and Michigan Electric Com-
pany requests exemption from the specific
requirements of Appendix R Section II'I.G.3,
i.e., a fixed fire suppression system shall
be installed in the area.

7.5.1 Area Descr i tion
Fire Zone '29(A,B,E) is located on the extreme west central

side of the screen house which is adjacent to the Turbine

Building el 591 ft. The fire zone is comprised of the two pump
i

cubicles for Unit 1 ESW pumps (PP-1E and PP-1W) each located in

missile-barriered enclosures and a separate cubicle for the motor

control centers (1PS-A and 1PS-D). Fire Zone 29(A,B,E) is the

counterpart of Unit 2 Fire Zone 29(C,D,F).

Access to the pumps is gained through the north side access

control gate from the screen house area. The access gate is

constructed oi screen mesh for ventilation purposes. The pump

cubicles share a common corridor with a wall separating the pumps

and a missile shield perpendicular to the wall partially
enclosing the pumps. The pumps are installed on pedestals ap-

proximately four feet off the ground. The east/west wall sepa-

ratingg

this Unit 1 zone from the Unit 2 is three-hour rated.

A stairway is present in the northwest corner of the west

pump room which accesses Fire Zone 29G, the level immediately

below the Unit 1 and Unit 2 ESW pump areas.
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The motor control centers are located adjacent; to each other

in a common enclosure with a screen mesh access control gate

protected by a missile shield wall. Pertinent room dimensional

data is contained in Fire Zone 29(A,B,E) Summary Evaluation

Table 7.5-1 and Figures 7.5.1-.3.

7.5.2 Safe Shutdown S stems

Fire Zone 29(A,B,E) contains both ESW pumps for Unit 1 (PP-

1E and PP-1W), the strainers for both pumps (ESWSE and ESWSW),

the discharge valves for both pumps (WMO-701 and WM0-702), and

both motor control centers (1PS-A and 1PS-D) which serve the

strainers and valves. No Unit 2 and no other Unit 1 safe shut-

down cable or equipment, is located in the fire zone.

7.5.3 Fire Protection S stems

Fire Zone 29(A,B,E) presently has no fixed suppression or

automatic detection and contains only cables and components for

the Unit 1 Essential Service Water System. The zone contains a

1-1/2 in. water hose reel (75 ft) outside the zone at the access

gate to the pump enclosure. Outside the zone in the screenhouse

are three 20 lb P-K dry chemical and three 15 lb CO fjy e extin2

guisher s.

7.5.4 Fire Hazards Anal sis

The Unit 1 pump enclosure may sustain a fire which could be

assumed to render both Unit 1 ESW pumps inoperable. Similarly,
a fire in the motor control center cubicle would render the

associated Unit 1 strainers and valves inoperable. The walls,

floors, and ceilings of Fire Zone 29(A,B,E) are three-hour rated
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except for the stairway to Fire Zone 29G which's a common Unit

1/Unit 2 zone below the pump cubicles. (Fire Zone 29G is dis-

cussed in Section 7.7.)

The motor control centers for Unit 1 are separated from Unit

2 by 48 ft, and each is in a separate cubicle. The cabling

exiting the MCCs is embedded in concrete and is routed directly

to the respective unit's pump cubicles. The power cable for the

ESW pumps is routed from below the pumps in Fire Zone 29G up

through the floor.
Each pump contains 2 gallons of lubricating oil; however,

absent any ignition source, the oil presents no threat to the ESW

pumps in both units. Because of its location, 'Fire Zone

29{A,B,E) is not in a path normally traversed'ith transient

combustibles.

No transient combustibles are allowed to be stored in the

fire zone, and fixed combustibles amount, to the small quantity of

lube oil for each pump and the cable insulation. The total fuel

loading of the zone is approximately 790,000 Btu which, when

distributed over the fire zone surface area, results in approxi-

mately 990 Btu/ft . The equivalent fire sever ity is approxi-

mately one minute. There are no specific sections of the fire
zone which contain high densities of combustible materials.

The Unit 1 ESW system is cross-tied outside the zone to the

Unit 2 ESW system. Therefore, alternate shutdown capability
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exists for Fire Zone 29(A,B,E) using Unit 2 ESW components pro-

viding essential service water to Unit 1 while maintaining

service to Unit 2.

7.5.5 Pro osed Modifications

The fire hazards analysis performed revealed that Fire Zone

29(A,B,E) is not in compliance with Appendix R and, as a result,
the fire zone will be upgraded with the installation of an auto-

matic detection system which provides alarms in the control room.

7.5.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirement that a fixed suppression system be installed in

areas where alter nate shutdown capability exists as prescribed by

Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:

The Unit 1 and Unit 2 ESW systems are cross-tied out-
side the zone and alternate shutdown capability there-
fore exists for Unit 1 using Unit 2 ESW systems. No
other safe shutdown equipment or cables are in the fire
zone.

(2)

(3)

(5)

The fire zone will be provided with an automatic fire
detection system.

The Unit 1 ESW pumps are separated from Unit 2 ESW

pumps by a three-hour-rated wall.
The only path available for fire propagation is via
Fire Zone 29G. Fire Zone 29G is to be modified to
prevent a fire in any of the ESW zones (Unit 1 or Unit
2) from affecting both units'SW systems (see Section
7.7 of this report).
The fixed combustible loading is extremely low with a
fire severity of less than five minutes.
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(6) The fire zone does not provide a normally used path of
transient combustibles.

(7) Modifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.5»1

FIRE ZONE: 29(A,B,E)

DESCRIPTION: Unit 1 Essential Service Water Pumps

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction

a ~ Walls—

North-

South

East

West

reinforced concrete, in excess of 3-hour
r ating

reinforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating

b. Floor - reinfor ced concrete, in excess of 3-hour
rating

c. Ceiling — reinforced concrete, in excess of 3-hour
rating

2. Ceiling height — 16'"
3. Room volume - 16006 ft3
4. Ventilation - 30,000 cfm

5. Access in Zone — Equipment forms partial obstruction

B. Safe Shutdown Equipment

PP-1E - ESW Pump 1E
PP-1W — ESW Pump 1W

WMO-701 — 1E Disch Vlv
WMO-702 — 1W Disch Vlv
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B. Safe Shutdown Equipment, (Cont;.)

ESWSE — 1E "Strainer
ESWSW — 1W Strainer

1PS-A
1 PS D MCCs for Pump

C. Fire Hazards

1. Type of combustibles in area-
Cable insulation

2. Quantity of fixed combustibles—

Cable — 790,000 Btg
990 Btu/ft

D. Existing Fire Protection

Fire detection systems — None

2. Fire extinguishing systems - Manual

3 — 20 lb.'P-K dry chemical extinguishers, outside
pump enclosures in screen house

3 — 15 lb. C02 extinguishers, outside pump
enclosures in screen house

2 - water hose reels each with 75 ft 1-1/2 in. hose
and adjustable angle spray nozzle
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7.6 Fire Zone 29(C D F) Unit 2 Essential Service Water
Pum s and Motor Control Centers

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(C)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., a fixed fire suppression system shall
be installed in the area.

7.6.1 Area Descri tion
This fire zone is the Unit 2 equivalent of Fire Zone

29(A,B,E). Fire Zone 29(C,D,F) is located on the extreme west

central side of the screen house which is adjacent to the Turbine

Building el 591 ft. The fire zone is comprised of the two pump

cubicles for Unit 2 ESW pumps (PP-2E and PP-2W) each located in
missile-barr iered enclosures, and a separate cubicle for the

motor control centers (2PS-A and 2PS-D).

Access to the pumps is gained through the south side access

control gate from the screen house area. The access gate is
constructed of screen mesh for ventilation purposes. The pump

cubicles share a common corridor with a wall separating the pumps

and a missile shield perpendicular to the wall partially en-

closing the pumps. The pumps are installed on pedestals approxi-
mately four feet off the ground. The east/west wall separating

this Unit 2 zone from the Unit 1 pumps is three-hour

rated'age
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An open hatch'is present in the southeast corner of the east

pump , room. The hatch provides access to Fire Zone 29G which is
the level immediately below both the Unit 1 and Unit 2 ESW pump

areas.

The motor control centers are located adjacent to each other

in a common enclosure with a screen mesh access control door

protected by a missile shield wall. Pertinent room dimensional

data is contained in Fire Zone 29(C,D,F) Summary Evaluation Table

7.6-1 and Figur e 7.6.1.
7.6.2 Safe Shutdown S stems

Fire Zone'9(C,D,E) contains both ESW pumps for Unit 2

(PP-2E and PP-2W), the strainers for both pumps (ESWSE and

ESWSW), the discharge valves for both pumps (WMO-'703 and WMO-704)

and both motor control centers (2PS-A and 2PS-D) which serve the

strainers and valves. No Unit 2 and no other Unit 1 safe'hutdown

equipment or cable is located in the fire zone.

7.6.3 Fire Protection' stems

Fire Zone 29(C,D,F) presently has no fixed suppression or

automatic detection and contains only cables and components for.
the Unit 2 Essential Service Water System. The zone contains a

1-1/2 inch water hose reel (75 ft) outside the zone at the access

door to the pump enclosure. Outside the zone in the screen house

are three 20 lb P-K dry chemical and three 15 lb CO fire
tinguishers.
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7.6.4 Fire Hazards Anal sis

The Unit 2 pump enclosure may sustain a fire which could be

assumed to render both Unit 2 ESW pumps inoperable. Similarly, a

fire in the MCC cubicle would render the associated Unit 2

strainers and valves inoperable. The walls, floors, and ceilings
of Fire Zone 29(C,D,F) are three-hour rated except for the ladder

hatch to 29G (from the east pump cubicle) which is a common Unit

1/Unit 2 zone below the pump cubicles. (Fire Zone 29G is
discussed in Section 7.7.)

The motor control centers for Unit 2 are separated from Unit

1 by 48 ft and each is in a separate cubicle. The cabling

exiting the MCCs is embedded in concrete and is routed directly
to the respective unit's pump cubicle. The power cable for the

ESW pumps is routed from below the pumps in Fire Zone 29G up

through the floor.
Each pump contains 2 gallons of lubricating oil; however,

absent any ignition source, the oil presents no threat to the ESW

pumps in both units. Because of its location, Fire Zone

29(C,D,F) is not in a path normally traversed with transient com-

bustibles. No transient combustibles are allowed to be stored in
the fire zone and fixed combustibles amount to cable insulation
and the small quantity of lube oil for each. The total fuel

loading of the zone is approximately 790,000 Btu which, when

distributed over the fire zone surface area, results in
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appr oximately 990 Btu/ft . The equivalent fir e severity is ap-

'roximatelyone minute. There are no specific sections of the

fire zone which contain high densities of combustible materials.

The Unit 2 ESW system is cross-tied outside the zone to the

Unit 1 ESW system. Therefore, alternate"shutdown capability

exists for Fire Zone 29(C,D,F) using Unit 1 ESW components to

provide essential service water to Unit 2 while maintaining

service to Unit 1.

7.6.5 Pro osed Modifications

The fire hazards analysis performed revealed that Fire Zone

29(C,D,F) is. not in compliance with Appendix R, and as a result

the fire zone will be upgraded with fire protection modifica-

tions.
7.6.5.1 Detection S stem

An automatic detection system will be installed in the fire
zone which provides alarms in the control room.

7.6.5.2 Ladder Hatch

The ladder hat'ch to Fire Zone 29G below will be provided

with a hatch cover having a minimum rating of o'e hour (reference

Section 7.7.5) ~

7.6.6 Conclusion

Based on the previous analysis, an exemption is requested

from the requirement that a fixed suppression system be

installed in areas wher'e alternate shutdown capability exists as

prescribed by Section III.G.3 of Appendix R. The bases which

justify the exemption are summarized as follows:
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(1) The Unit 2 and Unit 1 ESW systems are cr oss-tied and
alternate shutdown capability exists for Unit 2 outside
the area using Unit 1 ESW systems. No other safe
shutdown equipment or cables are in the fire zone.

(2) The fire zone will be provided with a fire detection
system.

(3) The Unit 2 ESW pumps are separated from Unit 1 ESW

pumps by a three-hour-rated wall.

(4) The only path available for fire propagation is via
Fire Zone 29G. Fire Zone 29G is to be modified to
prevent a fire in any of the ESW zones (Unit 1 or Unit
2) from affecting both units'SW systems (see Section
7.7 of this report).

(5) The fixed combustible loading is extremely low with a
fire severity of less than five minutes.

(6) The fire zone does not provide a normally used path of
transient combustibles.

(7) Modifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.6-1

FIRE ZONE: 29(C,D,F)

DESCRIPTION: Unit 2 Essential Service Water Pumps

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction—
a. Walls

North—

South

East

West

reinforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating

b. Floor - reinforced concrete, in excess of 3-hour
rating

2.

c. Ceiling - reinforced concrete, in excess of 3-hour
-rating

Ceiling height - 16'"
3. Room volume — 16006 ft3

5 ~

Ventilation - 30,000 cfm

Access in zone — Equipment forms partial obstruction

B. Safe Shutdown Equipment

PP-2E — ESW Pump 2E
PP-2W — ESW'PUIQp 2W

WMO-703 — 2E Disch Vlv
WMO-704 - 2W Disch Vlv
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B. Safe Shutdown Equipment (Cont.)

ESWSE — Strainer PP-2E
ESWSW — Strainer PP-2W

2PS-A
2PS D MCCs for Pumps

C. Fir'e Hazards

1. Type of combustibles in area-
Cable insulation

2. Quantity of fixed combustibles-

Cable — 790,000 Bt~
990 Btu/ft

D. Existing Fire Protection
1. Fire detection systems — None

2 ~ Fire extinguishing systems — Manual

3 - 20 lb. P-K dry chemical extinguisher s, outside in
screen house

3 — 15 lb. C02 extinguishers, outside in screen
house

2 - water hose reels each with 75 ft 1-1/2 in. hose
and adjustable angle spray nozzle
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7.7 Fire Zone 29G Circulatin Water Pum Motor Control Room
below Unit 1 and Unit 2 ESW'um Rooms

EXEMPTION RE UEST

Per the provision of 10 CFR 50.48(c)(6) .and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.2,
i.e., an automatic fire suppression system
shall be installed in the area.

7.7.1 Area Descri
tion'ire

Zone 29G is the basement level below the essential

service water pumps of both Units 1 and 2 and contains two non-

safe shutdown motor control centers. The fire zone has a hatch

with a ladder up to the Unit 2 ESW sou'theast'ump cubicle and a

stairway to the northwest Unit 1 pump cubicle.

The ceiling and walls are all three-hour rated. Conduit for

all four ESW pumps, their valves and strainers, enters the east

wall via embedded conduit from the Turbine Room. With the excep-

tion of the four ESW pump power cables and a conduit for WMO-701

(the Unit 1 east pump discharge valve), all the conduit comes

through the wall in pull boxes at near ceiling'height and imme-

diately exits up into the ceiling slab. The cabling into the

ceiling runs in embedded conduit to its respective pump cubicle.

All ceiling and wall penetrations are sealed with three-hour-

rated fire seals.

Pertinent room dimensional data is contained in Fire Zone

29G Summary Evaluation Table 7.7-1, and Figure 7.7.1.
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7.7.2 Safe Shutdown E ui ment

Fire Zone 29G contains no safe shutdown equipment except

cables in conduit for the components of both Units 1 and 2 Essen-

tial Service Water Systems. The cables for the four pump

strainers and discharge valves are located in conduit and in pull
boxes at ceiling height. The conduits enter the zone from the

Turbine Room floor slab and immediately exit through the ceiling
slab to respective pump cubicles. Except for one conduit, the

zone exit points are all within the pull boxes. One ESW dis-
1

charge valve (WMO-701) conduit is run from the pull box near the

ceiling to the cubicle area for the Unit 1 east pump and exits
through the ceiling. The four pump power cables enter the zone

through the east wall at about ceiling height (being run into the

zone in the floor slab of the Turbine Building) and are routed

near the ceiling to the respective pump cubicle area where they

exit Fire Zone 29G through the ceiling.
7.7.3 Fire Protection S stems

Fire Zone 29G has no automatic suppression or detection

systems installed and is provided with the manual suppression

systems available to 29(A,B,E) and 29(C,D,F).

7.7.4 Fire Hazards Anal sis
Fire Zone 29G is a common zone for both Unit 1 and Unit 2.

The only safe shutdown equipment in the area is conduit con-

taining cables for the ESW systems of both units. The combus-

tible loading, due entirely to cable insulation, is approximately
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4,750,000 Btu which, when distributed over the, fire zone sur face

area, results in approximately 3560 Btu/ft . The calculated fire
severity is approximately three minutes.

The pump power cables are in four inch conduit entering'he
fire zone through the east wall. The valves and strainers for

all four pumps likewise enter the fire zone through the east wall

and immediately exit up through the ceiling. No protection

presently exists for the conduits of all four pumps. The fire
zone provides -no path for transient combustibles; however, pro-

tection to all cabling associated with both units'SW systems

will be provided. There are no specific secti'ons of the fire
zone which contain high densities of combustible materials.

A stairway entering from the Unit 1 west pump cubicle and a

ladder in a hatch from Unit 2 east pump cubicle, 'approximately

40 ft apart, provide a'common connection between Units 1 and 2.

Hot combustible gases from a fire in Fire Zone 29G could affect

the ESW pumps in both units. To protect the unlikely occurrence

of all four pumps being affected, a fire-rated hatch cover will
be provided in the ladder way to the Unit 2 west cubicle.

7.7.5 Pro osed Modifications

The fire hazards analysis performed revealed that Fire Zone

29G is not in compliance with Appendix R and'as a result the zone

will be upgraded with fire protection modifications.

7.7.5. 1 Fire Detection

.The fire zone will be provided with an automatic fire
detection system.
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7.7.5.2 Hatch

The hatch exiting the fire zone to the east pump cubicle of

Unit 2 will b'e provided with at least a one-hour-rated fire hatch

door to isolate the Unit 2 pump rooms from 0he Unit 1 pump rooms

(via 29G).

7.7.5.3 Conduits

The following conduits will be provided with one-hour fire
protection (grouped in four pull boxes) from the entry to

point in the fire zone:

exit

PULL BOX

8626G-1

8627G-1

8628G-1

PULL BOX

8624R-1

8624R«2

861 8R-1

8629G-1 861 9R-1

8620R-1

PULL BOX

8618R-2

8619R-2

8620R-2

8996R-2

PULL BOX

8977G-1

9987G-2

8929G-2

8627G-2

7.7.5.4 Pum Power and Dischar e Valve Conduits

The following pump power and discharge valve conduits

be provided with one-hour protection from the entry to the

point of the fire zone:

will
exit

8004R-1
(PP-1V
Unit-2)

8004G-1
(PP-1E
Unit-1)

8004G-2
(PP-2E
Unit-2)

8004R-2
(PP-2W
Unit-2)

9232G-1
(WMO-701
Unit-1 East)
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7.7.6 Conclusion

Based on the previous analysis, exemption is requested from

an automatic suppression system as prescribed in Section III.G.2
of Appendix R. The bases which justify the exemption are summa-

rized as follows:

(1) An automatic fire detection system is to be provided
for the fire zone.

(2) The conduits of both divisions (all four pumps and
associated components) are to be provided with one-hour
fire protection.

(3) The hatch connecting the Unit 2 pump room to the Unit 1

pump room, via Fire Zone 29G, is to be provided with a
one-hour-rated hatch cover.

(4) The combustible loading of Fire Zone 29G is extremely
low with a fire severity of less than five minutes.

(5) The fire zone is not in a normal path'or transporting
transient combustibles.

(6) Modifications required to meet Section III.G.2 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.7-1

FIRE ZONE: 29G

DESCRIPTION: Circ Water Pumps MCC Room Below Unit 1 and
Unit 2 ESW Pump Rooms

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction

a ~ Walls—

North— reinforced concrete, in excess of 3-hour
rating

South

East

West

reinforced concrete, in excess of 3-hour
rating
r einforced concrete, in excess of 3-hour
rating
reinforced concrete, in excess of 3-hour
rating

b. Floor — reinforced concrete, in excess of 3-hour
rating

c. Ceiling - reinforced concrete, in excess of 3-hour
rating

2. Ceiling height - 12'"
3. Room volume — 19867 ft2

Ventilation — 60,000 cfm

5. Access in Zone - Unobstructed

B. Safe Shutdown Equipment;

None

Page 7-41



C. Fire Hazards

1. Type of combustibles in ar ea—

Cable insulation

2. Quantity of fixed combustibles—

Cable - 0,750,000 B)u
3560 Btu/ft

D. Existing Fire Protection

1. Fire detection systems — None

2. Fire extinguishing systems — Manual

3 — 20 lb. P-K dry chemical extinguishers,
enclosures in screen house

3 - 15 lb'02 extinguishers, outside pumpin screen house
2 — water hose reels each with 75 ft 1-1/2

adjustable angle spray nozzle

outside pump

enclosures
in. hose and
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7.8 Fire Area A 3B Unit 1 East Main Steam Enclosure

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R, Section III.G.3,
i.e., a fixed fire suppression system in the
fire area.

7.8.1 Fire Area Descri tion
Fire Area 33,33A,33B is located immediately outside the con-

tainment building of Unit 1 at an elevation of 612 ft. The area

includes the north area around containment which contains main

steam lines and also includes the non-essential service water

valve gallery on the west side directly opposite the east main

steam valve enclosure. Pertinent dimensional data is contained

in Table 7.8-1, Fire Area 33,33A,33B. Elevation Parameters

Summary and Figure 7.8-1.

7.8.2 Safe Shutdown E ui ment

Fire Area 33,33A,33B contains all main steam pressure trans-

mitters for steam generators 1 and 4, the electro-pneumatic

transmittors for all four Unit 1 steam generator power operated

relief valves, steam generators 1 and 4 auxiliary feedwater inlet
.valves (FM0-211, 212, 241, 242) from the turbine driven pump, the

local shutdown indication panel (LS1-1) and the power operated

relief valves and safeties for steam generators 1 and 4. The

main steam valves for steam generators 1 and 4 are also in the

area.
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7.8.3 Fire Protection S stems

Fire Area 33,33A,33B has no automatic suppression system. A

thermistor actuated water deluge suppression system is installed

for the charcoal filters located in the area.

The area also has a manual 75 ft 1-1/2 in. hose station and

CO2 fire extinguishers.
7.8.4 Fire Hazards Anal sis

The walls, floors, and ceilings are of reinforced concrete

construction. Excluding doors to the exterior of the area all
barriers have a minimum fire rating of one hour. A ventilation

duct connecting. Fire Zone 33B to Fire Area 12 below is not pro-

vided with a fire damper and will be modified.

The analysis indicated the presence of all four steam gener-

ator power operated relief valve EPTs in the area. The trans-

mitters are greater than 100 feet apart, however, alter nate

shutdown capabilities will exist for this area with the proposed

modifications to the steam generator PORVs.

The combustible loading of the area is very low with a total

of approximately 31,900,000 BTU which when distributed over the

surface of the fire area results in approximately 11,,000 BTU/ft

Of the total, approximately 25$ of the combustible loading is

attributed to charcoal filters. Equivalent fire severity is

approximately eight minutes. There are no specific sections of

the fire area with concentrated fixed combustibles.
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7.8.5 Pro osed Modifications

The only redundant components in the area necessary for safe

shutdown are the EPTs for the four steam generator PORVs. The

EPTs and their associated cables are over 100 feet apart. Should

a fire affect both tr ains of steam generator PORVs one division
will be operable outside the area at a local control station.
7.8.5.1 Ventilation Duct

The ventilation duct joining Fire Zone 33B with Fire Area 12

will be provided with a fire rated damper .

7.8.5.2 Fire Detection

The fire area will be provided with an automatic fire detec-

tion system that will alarm in the Unit 1 Control Room.

7.8.6 Conclusions

Based on the previous analysis an exemption is requested

from the requirement that a fixed suppression be installed in

areas where alternate shutdown capability exists as required by

Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:
Affected components in the fire area have alternate
shutdown capability.

(2)

(3)

The components of concern are horizontally separated by
greater than 100 feet.
The combustible loading in the fire area is very low
with an equivalent fire severity of approximately eight
minutes.

(4) The modifications required to meet Section III.G.3
would not significantly enhance fire protection safety
above that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.8-1

FIRE ZONE: 33, 33A~ 33B

DESCRIPTION: Unit 1 East Main Steam Enclosure

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction—

a. Walls—

North — metal clad exterior wall

South - reinforced concrete, in excess of
3-hr rating

East

West—

reinforced concrete, in excess of
3-hr rating
reinforced concrete, in excess of
3-hr rating

2 ~

b. Floor — reinforced concrete, in excess of
3-hr rating;

c. Ceiling — reinforced concrete, in excess of
3-hr rating

J

Ceiling height - approx. 50 ft
3. Room volume — approx. 145,000 ft3

Ventilation — 79,000 cfm

5. Access in Zone - Equipment forms partial obstruction

B. Safe Shutdown Equipment

MPP-210, 211, 212, 240, 241, 242 - SG Pressure
MRV-213, 243 - SG Power operated relief valves
SV-1, 2, 3 — Safety valves
FM0-211, 212, 241, 242 - Supply MOV ~

LSI-1 - Local Shutdown Station
TK-32 — Condensate Storage Tank
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Fir e Hazar ds

1. Type of combustibles in area-
Cable insulation
Charcoal

2. Quantity of fixed combustibles—

Cable — 24,000,000 B/u
8,300 Btu/ft

Charcoal — 7,900,000 Bt~
2,720 Btu/ft

Existing Fire Protection

1. Fire detection systems—

Thermistor heat detection for the charcoal filter unit
2. Fire extinguishing systems-

Automatic deluge water spray for the charcoal filter
unit. Manual hose stations available.
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7.9 Fire Ar ea 4 4A 34B Unit 2 East Main Steam Enclosur e

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R, Section III.G.3,
i.e., a fixed fire supression system in the
fire area.

7.9 ' Fire Area Descri tion
Fire Area 34,34A,34B is located immediately outside the

containment building of Unit 2 at an elevation of 612 ft. This

fire area is the Unit 2 counterpart to Fire Area 33,33A,33B. The

area includes the south area around containment which contains

main steam lines and also includes the non-essential service

water valve gallery on the west side directly opposite the east

main steam value enclosure. Pertinent dimensional data is con-

tained in table 7.9-1, Fire Area 34,34A,34B. Evaluation Para-

meters Summary and figure 7.9-1.

7.9.2 Safe Shutdown E ui ment

Fire Area 34,34A,34B contains all main steam pressure trans-

mitters for steam generators 1 and 4, the electro-pneumatic

transmitters for all four Unit 2 steam generator power operated

relief valves, steam generator s 1 and 4 auxiliary feedwater inlet
valves (FMO 211, 212, 241, 242) from the turbine driven pump,

the local shutdown indication panel (LSI-1) and the power oper-

ated relief valves and safety for steam generators 1 and 4. The

main steam valves for steam generators 1 and 4 are also in the

area.
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7.9.3 Fire Protection S stems

Fire Area 34,34A,34B has no automatic suppression system. A

thermistor actuated water deluge suppression system is installed
for the charcoal filters located in the area. The area also has

a manual 75 ft. 1 1/2 in. hose station and CO2 fire
extinguishers.

7.9.4 Fire Hazards Anal sis

The walls, floor s and ceilings ar e of reinforced concr ete

construction. Excluding doors to the exterior of the area all
barriers have a minimum fire rating of one hour. A ventilation
duct connecting 34B to Fire Area 22 below is not provided with a

fire damper and will be modified.

The analysis indicated the presence of all four steam gener-

ator power operated relief valve EPT's in the area. The trans-

mitterss

are greater than 100 ft apart, however, alternate
shutdown capabilities will exist for this area with the proposed

modifications to the steam generator PORV's.

The combustible loading of the area is very low with a total
of approximately 19,900,000 BTU which when distributed over the

surface of the fire area results in approximately 6,000 BTU/ft.Of
the total, approximately 40$ of the combustible loading is
attributed to charcoal filters equivalent fire severity is ap-

proximately four minutes.
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7.9.5 Pro osed Modifications

The only redundant components in the area necessary for safe

shutdown are the EPT's for the four steam generator PORV's. The

EPT's and their associated cables are over 100 ft. apart. Should

a fire affect both trains of steam generator PORV's one division

will be operable outside the area at a local control station.

7.9.5.1 Ventilation Ducts

The ventilation duct joining Fire Zone 34B with Fire Area 22

will be provided with a fire-rated damper.

7.9.5.2 Fire Detection

The fire area will be provided with an automatic fire detec-

tion system that will alarm in the Unit 2 Control Room.

7.9.6 Conclusions

Based on the previous analysis an exemption is requested

from the requirement that a fixed suppression be installed in

areas where alternate shutdown capability exists as required by

Section III.G.3 of Appendix R. The basis which justify the

exemption are summarized as follows:
'\

Affected components in the fire area have alternate
shutdown capability.

(2)

(3)

The components of concern are horizontally separated by
greater than 100 ft.
The combustible loading in the fire area is very low
with an equivalent fire severity of approximately
minutes.

(4) The modifications required to meet. Section III.G.3
would not significantly enhance fire protection safety
above that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.9-1

FIRE ZONE: 34,34A,34B

DESCRIPTION: Unit 1 East Main Steam Enclosure

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction-

a. Walls-
North - reinforced concrete, in excess of

3-hour rating
South - metal clad exterior wall

East - reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b.

C ~

Floor - reinforced concrete, in excess of
3-hr rating;

Ceiling — reinforced concrete, in excess of
3-hr rating

B.

2. Ceiling height — approx. 50 ft
3. Room volume — approx. 145,000 ft3

Ventilation — 79,000 cfm

5. Access in Zone — Equipment forms partial obstruction

Safe Shutdown Equipment

MPP-210, 211, 212, 240, 241, 242 - SG Pr essure
SV-1, 2, 3 — Safety Valves
MRV-213, 243 — SG Power operated relief valves
FM0-211, 212, 241, 242 — SG Supply MOV
LSI-1 — Local Shutdown Station
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C. Fire Hazards

1. Type of combustibles in area-
Cable insulation
Charcoal

D.

2. Quantity of fixed combustibles-

Cable — 12,000,000 B/0
3,100 Btu/ft

Charcoal — 7,900,000 Btu
2,720 Btu/ft2

Existing Fire Protection

1. Fire detection systems—

Thermistor heat detection for the charcoal filter unit
2. Five extinguishing systems—

Automatic deluge water spray for the charcoal filter
unit. Manual hose stations avai'lable.
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7.10 Fire Zone 44S Com onent Coolin Water Pum Area at The
South End of The Auxiliar Buildin el. 09 ft

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from Appendix R

Section III.G.2, i.e., enclosure of cable
and equipment and associated non-safety cir-
'cuits of one redundant train in a fire barri-
er having a 1-hour rating.

7.10.1 Fir e Zone Descr i tion
Fire Zone 44S is the south half of el. 609 ft of the Auxi-

liary Building, which has been artificially segmented for purpose

of analysis at approximately 120 ft from the south wall. The

north half of the fire zone (44N) contains only Unit 1 safe

shutdown equipment and cables and has alternate shutdown capa-

bility using Unit 2 systems and components. Fire Zone 44S con-

tains predominantly Unit 2 safe shutdown cables. However, five
component cooling water pumps ( 1PP-10E, 1PP-10W, 2PP-10E, 2PP-

10W, and the spare pump useable for either unit) are located in
the extreme south end of the fire zone. The CCW pumps are

mounted on pedestals with concrete curbs completely surrounding

the pedestals. The curbs are six inches high and the pedestals

are four inches high. The floor around each of the CCW pumps is
curbed in such a manner that oil leaking from any one pump or

motor will be confined by the boundary of the curbing. Thus the

oil is not allowed to pool and flow towards and/or directly
around the adjacent CCW pump. Ventilation exhaust ducts are

located over each motor which completely umbrella the pump
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motors. Normal access into the room is through the north end of

Fire Zone 44, through the Auxiliary Building access control area.

Both Unit 1 and Unit 2 CCW pumps are normally aligned to their

respective units during full power oper ation. The spare pump is

available for use with either unit during maintenance of one of

the normal pumps by electrically connecting the pump and manually

aligning the valves.

The center lines of east and west pump motors for both

units are separated by approximately 13 feet. The Unit 1 east

and Unit 2 west pumps at the motor end bearings (closest points)

are separated by approximately 5 ft 5 in., while the Unit 1 west

pump motor, on a diagonal, to Unit 2 west pump motor is separated

by approximately 16 ft 6 in. The five CCW pumps are all located

within a section of Fire Zone 44S approximately 35 ft by 35 ft.
The Unit 2 CCW heat exchangers run north and south and are ap-

proximately 12 feet north of the Unit 1 east pump and separated

from each other by approximately 7 feet. At the north end of the

Unit 2 CCW heat exchangers are the heat exchanger outlet valves

CMO-410 and CMO-420 approximately 75 feet from the south wall

of Fire Zone 44S.

A four-foot wide ventilation duct runs east and west between

Unit 1 and Unit 2 CCW pumps approximately 10 ft off the floor.
Pertinent dimensional data is contained in Fire Zone 44S Summary

Evaluation Table 7.10 Figure 7.10.1.2.
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7.10.2 Safe Shutdown E ui ment

Fire Zone 44S contains all four CCW pumps for Units 1 and 2,

the two Unit 2 CCW heat exchangers, the CCW pump suction valves

(only required for RCP thermal seal return to CCW pumps), Unit 2

CCW heat exchanger outlet valves, Unit 2 CCW common service

header valves, Unit 2 CCW to RHR heat exchanger, Unit 2 ESW to

CCW heat exchanger inlet, Unit 2 ESW to CCW heat exchanger outlet
and Unit 2 MCC 2AZVA. The spare CCW pump is also in Fire Zone

44S.

With the exception of the component cooling water pumps 1PP-

10E and 1PP-10W, there are no Unit 1 cables or components in Fire

Zone 44S which are essential for safe shutdown. Thus, for most

systems Unit 1 is available for alternate shutdown capability.
Proposed fire protection modifications will provide for availabi-

lity of all four emergency diesels, all four essential service

water pumps, and at least two of the four component cooling water

pumps. The remaining systems of Unit 1 used for alternate shut-

down in Unit 2 are outside of this fire zone and free of fire
damage.

7.10.3 Fire Protection S stems

Fire Zone 44S has partial area automatic suppression and

detection. Manual suppression systems include ten 20 lb ABC dry

chemical and ten 15 lb C02 fire extinguisher s; three C02 hose

reels with 150 ft 1 inch hoses and three water hose reels with 75

ft 1-1/2 inch hoses equipped with adjustable angle spray nozzles.

The fire zone is also equipped with 17 ionizing detectors.
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7.10.4 Fire Hazards Anal sis

The fixed combustible loading of the area is approximately

120,500,000 Btu which when distributed over the surface area of
I

the fire zone results in approximately 12,750 Btu/ft . The

equivalent fire severity is 10 minutes. The combustible

loading is almost entirely due to cable insulation with approxi-

mately 1$ of the total from clothing in the laundry room and 3g

from the 10 gallons of lube oil (total) in the five CCW pumps.

There are no specific areas of the fire zone which contain

high concentrations of fixed combustibles.

The arrangement of the CCW pumps and heat exchangers is

presented in Figures 7. 10. 1. 1 and 7. 10. 1.2. The power cables

for the pumps are run in conduit in the floor slab and enter the

fire zone through the floor into the pump pedestal at the ter-
mination point of the motors. No pump control cables are located

in the fire zone. The overhead area above the pumps is essen-

tially free of fixed combustibles as the cable trays in the fire
zone run north and south to the east and west of the pumps.

7.10.5 Pro osed Modifications

The fire hazards analysis performed revealed the pumps ,and

heat exchangers with associated components do not comply with

Appendix R and as a result Fire Zone 44S will be upgraded with

fire protection modifications.
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7.10.5.1 Water Su ression S stem

The fire zone will be provided with an extended automatic

water suppression system. The installation will be made between

the Unit 1 pumps and Unit 2 pumps and between the east and west

pumps of both units. The general design criteria for the instal-
lation is as follows:

(2)

(3)

(4)

The sprinkler heads shall be positioned in such a
manner that they will adequately control and/or extin-
guish a fire that could originate on the floor of the
protected area and cause an exposure to conduits,
piping and/or equipment required for safe shutdown.

The design of the sprinkler system should consider the
fire to involve transient combustible and external
ignition sources and not be caused by electrically
originated fires in overloaded cables.

The sprinkler design shall utilize sprinkler heads
which will respond quickly to thermal conditions.

The sprinkler systems shall be supported seismically
where necessary and analyzed for a moderate energy pipe
crack in accordance with the criteria stated in BTP MEB
3 1 ~

(5)

(6)

(7)

The sprinkler systems shall be designed to the applica-
ble por tions of NFPA 13-1978.

Heat collectors, where applicable, shall be installed
to assure reliable sprinkler actuation.

Safety-related equipment is required to be protected
from inadvertent sprinkler operation which could render
equipment inoperable due to water spray.

7.10.5.2 Fire Barrier

A fire barrier of steel construction coated with an intu-
mescent material, or equivalent, will be provided between the

Unit 1 and Unit 2 pumps. This barrier will be located beneath

the existing HVAC ducting up to approximately 10 feet. The
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barrier will also extend north between the Unit 1 east pump and

the spare pump. (See Figure 7.10-3)

7.10.5.3 Fire Detection

The area will be provided with expanded coverage of the

automatic detection system to provide extended coverage for the

fire zone and particularly in, the area of the CCW pumps.

7. 10. 6 Conclusions

Based on the previous analysis, exemption is requested from

the requirement that cables and equipment of one redundant train
be enclosed in a fire barr ier having a 1-hour rating as pres-

cribed by Section III.G.2 of Appendix R. The bases which justify
the exemption are summarized as follows:

( 1) A fire barrier will be placed between the Unit 1 and
Unit 2 CCW pumps and between the spare pump and the
Unit 1 east pump. Thus modified, two of the four
operational pumps will be free of fire damage.

(2) The existing automatic suppression system will be
extended to provide coverage of all CCW pumps.

(3) Additional automatic detection will be provided for the
CCW pump area.

(0) CCW pump cables are in embedded conduit with the excep-
tion of the connecting pigtail at the motor.

(5) There is essentially no combustible material in the
immediate vicinity of the CCW pump. No trays traverse
the area of the pumps. The fire zone has low combus-
tible loading with fire severity approximately 10
minutes.

(6) The lube oil
source.

in the pumps has no credible ignition

(7) The modifications required to meet Section III.G.2
would not significantly enhance fire protection safety
above that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.10-1

FIRE ZONE: 44S

DESCRIPTION: Unit 2 Auxiliary Building, South End of F.Z.

EVALUATION PARAMETERS SUMMARY

A. Area Description

Constr uction-
a. Walls—

Nor th — artificial boundary; no wall

South '- reinforced concrete, in excess of 3-hour
rating

East — reinforced concrete, in excess of 3-hour
rating

West - reinforced concrete, in excess of 3-hour
rating

b. Floor - reinforced concrete, in excess of 3-hour
rating

c. Ceiling — reinforced concrete, in excess of 3-hour
rating

2 ~

3 ~

5 ~

Ceiling height - varies from 12 ft to 20'"
Room volume - 150,0000 - 200,000 ft3
Ventilation — later
Access in Zone — Unobstructed

B. Safe Shutdown Equipment

PP-10E, PP-10W — Units 1 8 2 CCW Pumps (4)
CM0-413, CMO-411 — Units 1 8 2 CCW Pump Suction
HE-15E, HE-15W - CCW HX In, Unit 2
CM0-410, CMO-420 - CCW HX Out, Unit 2
CM0-415, CMO-416 - CCW Common Service HDR, Unit 2

Page 7-59



B. Safe Shutdown Equipment (Cont.)

CMO-419 - CCW to RHR HX, Unit 2
WM0-732, WMO-736 — ESW to CCW HX, In, Unit 2
WM0-734, WMO-738 — ESW to CCW HX, Out, Unit 2
MCC-2 AZVA - Unit 2

C. Fire Hazards

2.

Type of combustibles in area-
a. Cable insulation
b. Lubricating oil
c. Cloth

Quantity of fixed combustibles-

a. Cable — 120,000,000 B/u
12,300 Btu/ft

b., Lubricating Oil — 3,950,000 Ptu
400 Btu/fthm

c. Cloth - 470,000 Bgu
50 Btu/ft

D. Existing Fire Protection

1. Fire detection systems-

17 ionization smoke detectors

2. Fire extinguishing systems-

Par tial area pre-action
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7.11 Fire Area 53 Unit 1 Control Room

EXEMPTION REQUEST

Per the provisions of 10CFR 50.48(c)(6) and
10CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., a fixed fire suppression system shall
be installed in the area.

Fire Area Descri tion
Fire Area 53 is the Unit 1 Control Room located on el 633 ft

immediately adjacent to the Unit 2 Control Room. The Unit 1

Control Room contains all the normal control panels for plant

operation and most relay and instrument cabinets associated with

plant control. In addition, the Unit 2 hot shutdown panel (HSD2)

is located in the south-west corner of the Control Room and is

approximately 12 ft 6 in. long by 5 ft 1 in. wide. The top of

the panel is approximately eight inches from the false ceiling of

the Control Room. The hot shutdown panel is of steel construction

with a folding steel door at the front of the panel. Pertinent

dimensional data is contained in Fire Area 53 Summary Evaluation

Table 7. 11-1 and Figur e 7. 11. 1.

7.11.2 Safe Shutdown E ui ment.

The Unit 1 Control Room contains the control panels, relay

and instrument cabinets and associated cabling for Unit 1. The

Unit 2 hot shutdown panel is also in the Control Room.
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7.11.3 Five Protection S stems

Fire Area 53 has no automatic suppression system. There are

32 ionization detectors located in the Control Room including

detection in and around HSD2. Located outside the Control Room

are two 1-1/2 in. water hose reels (75 ft each) with adjustable

spray nozzles. Inside the Control Room are six 15 lb. CO five
extinguishevs and two BioPac 1-hour breathing apparatus. Two

hose reels (100 ft and 150 ft) are located outside the fire
ar ea.

7.11.0 Fire Hazards Anal sis

The hot shutdown panel is a steel enclosur e with steel

folding doors across the front of the panel. No equipment inter-
nal to the panel is exposed to the direct effects of any postu-

lated room fires during normal operation because of the normally

closed panel door. See Figure 7.11.1 for a sketch of the panels.

The Unit 2 hot shutdown panel is located in the section of the

Unit 1 Control Room which houses numerous other control, relay

and instrument panels for Unit 1. The control room area is pro-

tected from other five zones by three-hour-rated floors, ceilings

and walls except for one ceiling and one floor hatch, both of

which have two-hour ratings. Also, the common connecting door

between the Control Rooms is unrated. The floor. hatch, which is

in front of the HSD2, will be upgraded to a three-hour rating as

well as the common connecting door. The HSD2 panel was not in-

stalled nor is it used as part of alternative shutdown per the

requirements of Appendix R. The panel was originally installed
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to comply with the requirements of 10 CFR 50 GDC 19 and is used

to provide shutdown from. outside the Control Room for Design

Basis considerations other than Appendix R fires.
The combustible loading for the entire control room is

approximately 41,500,000 Btu which when distributed over the

surface of the fire area results in approximately 9100 Btu/ft
The equivalent fire severity is approximately seven minutes. The

area near the Unit 2 hot shutdown panel has few exposed cables as

the cables enter and exit the panels in the area predominantly

through the floor via sealed penetrations. Thus, there is a

small quantity of fixed combustibles in the area of the HSD2.

With the exception of small quantities of organic solvent

used to service the equipment in the room, no transient com-

bustibles are stored, routed through or used in this section of

the Control Room. This low volume of fixed combustibles combined

with the minimum volume of transient combustibles used in the

area creates an extremely low fire hazard.

7.11.5 Pro osed Modifications

The fire hazards analysis performed revealed that the Unit

Control Room is not in compliance with Appendix R. A postulated

fire in the Unit 1 Control Room may involve both Unit 1 systems

and components and the Unit 2 HSD2 which would affect Unit 2

systems and components. Additional fire protection features will
be provided to ensure that fires external to the HSD2 panel do
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not damage internal wiring and fires internal to the panel do not

spread outside.

7.11.5.1 Hatch Floor

Upgrade floor hatch in front, of HSD2 to a three-hour rating.
7.11.5.2 Connectin Door

Upgrade the common connecting door to a three-hour rating.
7.11.5.3 Hot Shutdown Panel

The hot shutdown panel will be provided with a fire barrier
having an equivalence of a three-hour rating. The construction of

the barrier will be such that access to the panel will not be

impeded however the barrier will function to prevent fire damage

to the HSDP.

7.11.6 Conclusion

Based on the previous analysis, an exemption is requested

from the requirement that a fixed suppression system be installed
in areas where alter nate shutdown capability exists as pre-

scribed in Section III.G.3 of Appendix R. The bases which

justify the exemption are summarized as follows:

(1) Automatic detection is present in the area of the Unit
2 HSDP and inside the panel to ensure early warning of
a fire in or near the panel.

(2) The hot shutdown panel will be provided with the equi-
valent of a three-hour-fire-barrier.

(3) The Control Room is continuously manned and has por t-
able fire protection available.

(4) The combustible loading of the Control Room is very
low. The fire severity is approximately seven minutes.
The fixed combustible loading in the area near the HSD2
is extremely low.
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(5) The amount of transient combustibles allowed in the
Control Room is extremely low and will be controlled.

(6) Modifications required to meet Section III.G.3 would
not not enhance fire protection safety above that pro-
vided by present commitments.
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SUMMARY EVALUATION TABLE 7.11-1

FIRE ZONE: 53

DESCRIPTION: Unit 1 Control Room

EVALUATION PARAMETERS SUMMARY

A. Ar ea Description

1. Construction—

a. Walls—

North — reinforced concrete or block, 3-hr rating;
openings sealed with silicone foam

South — reinforced concrete or block; 3-hr rating;
openings sealed with silicone ~ foam

East - reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

West - reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

b. Floor — reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

c. Ceiling — reinforced concrete or block; 3-hr
rating; openings sealed with silicone
foam

2 ~

3 ~

Ceiling height - 15'"
Room volume — 68723 ft3
Ventilation — 13,000 cfm

Access in Zone - Unobstructed

B. Safe Shutdown Equipment

All Control Panels and
most Relay Cabinets for Unit 1
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C. Fire Hazards

1. Type of combustibles in area-
Paper
Cable insulation

2. Quantity of fixed combustibles-

Paper - 1,560,000 Btu
Cable — 38,500,000 Btu

Total - 9100 Btu/ft

D. Existing Fire Protection

i

1 ~

2 ~

Fire detection systems-

46 ionization detectors

Fire extinguishing systems - Manual

15 lb'0g extinguishers
2 — BIO PAC bPeathing apparatus
2 - Co~ hose reels, 100 ft and 150 ft
2 - wa5er hose reels each with 75 ft 1-1/2 in. hose

and adjustable nozzles
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7.12 Fire Area 54 Unit 2 Control Room

EXEMPTION REQUEST

Per the provisions of 10CFR50.48(c)(6) and 10
CFR 50.12, Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., afixed fire suppression system shall be
installed in the area.

7.12.1 Fire Area Descri tion
Fire Area 54 in Unit 2 is equivalent to Fire Area 53 in Unit

1. Fire Area 54 is the Unit 2 Control Room located on el 633 ft
immediately adjacent to the Unit 1 Control Room. The Unit 2

Control Room contains all the normal control panels for plant

oper ation and most relay instrument cabinets associated with

plant control. In addition, the Unit 1 hot shutdown panel (HSD1)

is located in the Unit 2 Control Room. The hot shutdown panel is

located in the north-west corner of the Control Room and is

approximately 12 ft 6 in. long by 5 ft 1 in. wide. The top of

the panel is approximately eight inches from the false ceiling of

the Control Room. The hot shutdown panel is of steel construc-

tion with a folding steel door at the front of the panel. Perti-
nent dimensional data is contained in Fire Area 54 Summary. Eval-

uation Table 7.12-1 and Figure 7.12.1.

7.12.2 Safe Shutdown E ui ment

The Unit 2 Control Room contains the control panels, relay
~ and instrument cabinets and associated paneling for Unit 2. The

Unit 1 hot shutdown panel is also in the Control Room.
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7.12.3 Fire Protection S stems

Fire Zone 54 has no automatic suppression system. There are

42 ionization detectors located in the Control Room including

detection in and around the HSD1. Located outside the Control

Room are two 1-1/2 in. water hose reels (75 ft each) with adjus-

table spray nozzles. Inside the Control Room are six 15 lb C02

fire extinguishers and two "BioPac" 1-hour breathing apparatus.

Co2 hose reels (100 ft and 150 ft) are also located outside

the fire zone.

7.12.4 Fire Hazards Anal sis

The hot shutdown panel is a steel enclosure with steel

folding doors across the front of the panel. No equipment inter-
nal to the panel is exposed to the direct effects of any postu-

lated room fires during normal operation because of the normally

closed panel door. See Figure 7.12.1 for a sketch of the panels.

The Unit 2 hot shutdown panel is located in the section of the

Unit 2 Control Room which houses numerous other control, relay

and instrument panels for Unit 2. The Control Room area is

protected from other fire zones by three-hour-rated floors, ceil-
ings and walls except for one ceiling and one floor hatch, both

of which have two-hour ratings. Also, the common connecting door

between the Control Rooms is unrated. The floor hatch, which is

in front of the HSD1, will be upgraded to a three-hour rating as

well as the common connecting door . The HSD panel was not in-
stalled nor is it used as part of alternative shutdown per the

requirements of Appendix R. The panel was originally installed
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to comply with the requirements of 10 CFR 50 GDC 19 and is used

to provide shutdown from outside the Control Room for Design

Basis considerations other than Appendix R fires.
The combustible loading for the entire Control Room is

approximately 56,560,000 Btu which, when distributed over the

surface of the fire area, results in approximately 13,000 Btu

ft2. The equivalent fire severity is approximately ten minutes.

The area near the Unit 1 hot shutdown panel has few exposed

cables as the cables enter and exit the panels in the area pre-

dominantly through the floor via sealed penetrations. Thus,

there is a small quantity of fixed combustibles in the area of
the HSD1.

With the exception of small quantities of organic solvent
used to service the equipment in the room, no transient combusti-

bles are stored, routed through or used in this section of the

Control Room. This low volume of fixed combustibles combined

with the minimum volume of transient combustibles used in the

area create an extremely low area fire hazard.

7.12.5 Pro osed Modifications
The fire hazards analysis performed revealed that the Unit 2

Control Room is not in compliance with Appendix R. A postulated
fire in the Unit 2 Control Room may involve both Unit 2 systems

and components and the Unit 1 HSD panel. Additional fire pro-
tection features will be provided to ensure that fires external
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to the HSD1 do not damage internal wiring and fires internal to

the panel do not spread outside.

7.12.5.1 Floor Hatch

Upgrade floor hatch in front of HSD1 to a three-hour rating.

7.12.5.2 Connectin Door

Upgrade the common connecting door to a three-hour rating.

7.12.5.3 Hot Shutdown Panel

The hot shutdown panel will be provided with a fire barrier

having an equivalence of a three-hour fire rating. The construc-

tion of the barrier will be such that access to the panel will
not be impeded however, the barrier wil function to prevent fire
damage to the HSD1.

7.12.6 Conclusions

Based on the previous analysis, an exemption is requested

from the requirement that a fixed suppression system be installed

in areas where alternate shutdown capability exists as prescribed

in Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:

(2)

(3)

Automatic detect;ion is present in the area of the Unit
1 HSDP and inside the panel to ensure early warning of
a fire in or near the panel.

The hot shutdown panel will be provided with a fire
barrier having the equivalence of a three-hour fire
r at;ing.

The Control Room is continuously manned and has port-
able fire protection available.

The combustible loading of the Contr ol Room is very
low. The fire severity is approximately ten minutes.
The fixed combustible loading in the area near the HSD1

is extremely low.
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(5) The amount of transient combustibles allowed in the
Control Room is extremely low and will be controlled.

(6) Modifications required to meet Section III.G.3 would
not enhance fire protection safety above that provided
by present commitments.
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SUMMARY EVALUATION TABLE 7.12-1

FIRE ZONE: 54

DESCRIPTION: Unit 2 Control Room

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction-

a. Walls-
North - reinforced concrete or block; 3-hr rating;

openings sealed with silicone foam

South - reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

East - reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

West - reinforced concrete or block; 3-hr rating;
openings sealed with silicone foam

b. Floor — reinforced concrete or. block; 3-hr rating;
openings sealed with silicone foam

c. Ceiling - reinforced concrete or block; 3-hr
rating; openings sealed with silicone
foam

2.

4 ~

Ceiling height - 15'"
Room volume - 68723 ft3
Ventilation — 13,000 cfm

Access in Zone - Unobstructed

B. Safe Shutdown Equipment

All Control Panels and most Relay Cabinets for Unit 2
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C. Fire Hazards

1. Type of combustibles in area-
Paper
Cable insulation

2. Quantity of fixed combustibles-

Paper - 1,560,000 Btu
Cable - 55,000,000 Btu

Total - 13,000 Btu/ft

D. Existing Fire Protection

1. Fire detection systems-

42 ionization detectors

2. Fire extinguishing systems — Manual

6 - 15 lb. C02 extinguishers
2 — Co hose reels 100 ft and 150 ft, outside room
2 - wafer hose reeks each with 75 ft 1-1/2 in. hose

with adjustable spray nozzles
2 - "Bio Pac" 1-hr breathing apparatus
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7.13 Fire Zone 66 Containment Pi in Annulus Unit 1

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R, Section III.G.3,
i.e., a fixed fire suppression system shall
be installed in the area.

7.13.1 Area Descri tion
Fire Zone 66 is located in the piping annulus section of the

containment building of Unit 1, at elevation 578 ft. The zone

contains RHR safety valves and RHR isolation motor-operated

valves, RCS instrumentation and steam generator instrumentation.

Access to the zone is gained thr ough the containment personnel

hatch into the lower containment volume and down through a hatch

to Fire Zone 66. Pertinent room dimensional data is contained in

Fire Zone 66 Summary Evaluation Table 7.13-1 and Figure 7.13.1.

7.13.2 Safe Shutdown E ui ment

Fire Zone 66 contains steam generators 1, 2, 3, and 0 wide-

range level transmitters, steam generators 1, 2, 3, and 0 narrow-

range level transmitters, the SI cold leg boron injection valves,

the reactor coolant wide-range pressure transmitters, the RHR

safety valves and RHR suction and return isolation motor-operated

valves. In addition, safe shutdown cables for above equipment

and for the pressurizer heaters and RCS instrumentation are

contained in this zone.
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7.13.3 Fire Protection S stems

Fire Zone 66 contains no automatic suppression or area

detection systems. Thermistor thermal detectors are contained in

the cable traps which alarm in the Control Room.

7.13.4 Fire Hazards Anal sis

The walls, floors and ceilings are of a reinforced concrete

construction. More than 20 ft separation exists between redundant

safe shutdown equipment and for cables in the zone with the

exception of the RCS hot and cold leg temperature channels for at

least two of the four reactor coolant loops. The SIS cold leg

boron injection isolation motor-operated -valves IMO-51 through

IMO-54 are not essential since another path for boration and

charging is available. The RHR isolation valves can be locally
operated post-fire for the shutdown cooling mode of oper ation.

The zone contains predominantly cable insulation as fixed

combustibles with a total fire loading of approximately

106,000,000 Btu, which, when distributed over the surface of the

fire zone, results in approximately 26,000 Btu/ft . The equiva-

lent fire severity is approximately 19 minutes.

7.13.5 Pro osed Modifications
- The fire hazards analysis revealed that the cables associated

with at least two reactor coolant system loops (hot and cold)

temperature instrument channels are not in compliance with Appen-

dix R and as a result the fire zone will be upgraded with modifi-

cations.
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7.13.5.1 Installation of Hot and Cold Le Tem erature

Installation of additional RCS hot and cold leg temperature

RTDs and indicators in a fire zone independent of the one under

consideration. The new cable must be routed through this area;

however, if 20 ft of horizontal separation cannot be achieved,

then a radiant energy shield will be provided for the cable.

7.13.5.2 Automatic Detection S stem

An automatic detection system will be provided for the zone.

7.13.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirements that a fixed fire suppression system be instal-
led in the zone under consideration. The bases which justify the

exemption are summarized as follows:

(2)

(3)

(5)

The fire zone will be provided with an automatic fire
detection system

Installation of additional RCS hot and cold leg tem-
perature RTDs and indication.

All other redundant equipment and cables in the zone
required for hot standby or hot shutdown (hot shutdown
cooling mode) are separated by more than 20 feet.
The fire zone is inside containment and not normally
accessible during operation.

Modifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.13-1

FIRE ZONE: 66

DESCRIPTION: Unit 1 Containment Piping Annulus

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction-
a. Walls—

North — reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of
3-hr rating; floor drains

2.

3 ~

c. Ceiling — reinforced concrete, in excess of
3-hr rating

Ceiling height — approx. 11 ft
Room volume - approx. 45,000 ft
Ventilation — 6,000 cfm

Access in Zone — Limited

B. Safe Shutdown Equipment

BLI-1
BLP-1

-1

10,-120,-130,-140 S/G -1,-2,-3,-4 wide range H 0 level
10, -111, -120, -121, -130, 2

30 ~-131 ~-140,-141 S/G -1,-2~-3, -4 narr ow r ange H 0 level2
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B. Safe Shutdown Equipment (Cont. )

IM0-51, -52, -53, -54 BIT ISOL valves
NPS-121, -122 wide-range RCS pressure
ICM-111 RHR Outlet ISOL valves
ICM-129 RHR Inlet ISOL valve

C. Fire Hazards

1. Type of combustibles in area—
Cable insulation

2. Quantity of fixed combustibles-

Cable — 106,000,000 B/u
26,000 Btu/ft

D. Existing Fir'e Protection
Fire detection systems - Thermistor thermal detectors
are located in cable trays.

2. Fire extinguishing systems — none
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7.14 Fire Zone 67 Containment Lower Volume Unit 1

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3.,
i.e., a fixed fire suppression system shall
be installed in the area.

7.14.1 Area Descri tion
Fire Zone 67 is located in the containment lower volume of

Unit 1 at el 598 ft 9 in. The zone contains all the reactor

coolant pumps and steam generators, pressurizer relief tank,

pressurizer, containment auxiliary HVAC units, reactor coolant

temperature RTDs (hot and cold legs ) and one of the RHR suction

supply isolation valves. Access to the zone is gained through

the containment personnel hatch and through the containment in-
strument room into the containment lower volume. Pertinent room

dimensional data is contained in Fire Zone 67 Summary Evaluation

Table 7.14-1 and Figure 7.14.1.

7.14.2 Safe Shutdown E ui ment

Fire Zone 67 contains the pressurizer heaters, all hot and

cold leg temperatures RTDs, pressurizer safety valves and RHR

valve IMO-128 (suction from the RCS), and associated cables for
above electrically operated devices. The zone also contains the

four reactor coolant pumps and motors, four steam generators,

pressurizer relief tank, pressurizer and two

auxiliary clean-up HVAC units.
containment
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~
7.14.3 Fire Protection S stem

Fire Zone 67 contains a thermistor actuated deluge suppres-

sion system for the containment auxiliary HVAC charcoal filters
and fixed manual water suppression system for each RCP motor.

An oil collelction system is also provided for the RCP lube oil
system. The cable trays, RCP motors and charcoal filters contain

thermistor thermal detectors which alarm in the Control Room.

7.14.4 Fire Hazards Anal sis

The walls, floor, and ceiling are all of reinforced concrete

construction. Access to this area is through the containment

access hatch. Redundant RCS temperature instrumentation is ade-

quately separated with the exception of the hot leg temperature

4 instrument cables.

The zone contains cable insulation, lube oil for the reactor

coolant pumps and charcoal for the HVAC units for a total fixed

fire loading of approximately 555,000,000 Btu which, when distri-
buted over the surface of the fire zone, results in approximately

152,000 Btu/ft2. The equivalent fire severity is approximately

114 minutes. The RCP motors, charcoal filters and cable trays

are provided with thermistor thermal detectors. The RCP motors

have fixed manual'ater suppression and charcoal filters have

thermal detector actuated deluge systems.

~ .
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7.14.5 Pro osed Modifications

The pressurizer heaters and associated cables are in 'this

zone. Safe shutdown capability without operation of the pressur-

izer heaters is possible since other means of RCS pressure con-

trol are available.

The fire hazards analysis revealed that the RCS hot leg
tem-'erature

instrument cables are not in compliance with Appendix R.

'lternate shutdown capability for the RCS temperature in-

strumentation will be provided. New hot and cold leg temperature

indication for all four RCS loops of Unit 1 will be provided at a

local control station independent from Fire Zone 67. The new

cable must be routed through this area; however, if 20 feet of

horizontal separation cannot be achieved, then a radiant energy.

shield will be provided for the cables. Also, an automatic

detection system will be provided.

7.14.6 Conclusion

Based on the previous analysis, exemption is requested

from the requirement that a fixed suppression system be installed

in areas where alternate shutdown capability exists as prescribed
/

in Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:

(1) The modifications recommended include the installation
of new RCS temperature indicators and associated in-
strument cables, providing an alternative location for
RCS temperature monitoring.

(2) The loss of the pressurizer heaters will not threaten
safe shutdown capability of Unit 1.
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(3) Other safe shutdown cables in the area are separated by
more than 20 feet.

(4) RHR valve IMO-128 is not needed until shutdown cooling
mode is required and manual valve operation is feasible
for this component.

(5) The charcoal filters are equipped with thermistor
actuated deluge systems.

(6) A fixed manual suppression system exists for the RCP
motors.

(7) A lube oil collection system exists for each RCP
motor.

(8) The area will be provided with an automatic detection
system which provides alarms in the Control Room.

(9) The area is not normally accessible during operation.

(10) Modifications required, to meet Section III.G.3
not significantly enhance fire protection safety
that provided by present commitments.

would
above

Page 7-83 ~



SUMMARY EVALUATION TABLE 7.14-1

FIRE ZONE: 67

DESCRIPTION: Unit 1 Containment Lower Volume

EVALUATION PARAMETERS SUMMARY

A. Area Descr iption
Construction-
a. Walls-

North - reinforced concrete, in excess of
3-hr rating

South

East—

reinforced concrete, in excess of
3-hr rating
reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of
.3-hr rating; floor drains

c. Ceiling — reinforced concrete,'n excess of
3-hr rating

2.

3 ~

5 ~

Ceiling height — approx. 90 ft
Room volume — approx. 330,000 ft3

Ventilation - 216,000 cfm

Access in Zone - Limited

B. Safe Shutdown Equipment

NTR-110, -120, -130, -140 - Th loop indic.
NTR-210, -220, -230, -240 — T loop indic.
SV45 A,B,C — PZR Safeties
IMO-128 — RHR Inlet Isol. Vlv
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C. Fir e Hazards

1. Type of combustibles in area—

Cable insulation
Lube oil pumps
Charcoal filters

2. Quantity of fixed combustibles-

Total - 555,000,000 Btg
152,000 Btu/ft

D. Existing Fire Protection

1. Fire detection systems - None

2. Fire extinguishing systems—

Manual deluge
Partial sprinkler protection is provided over the

Reactor Coolant Pumps (activation is manual only)

Page 7-85



7.15 Fire Zone 74 Containment Pi in Annulus Unit 2

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requirements of Appendix R Section III.G.3,
i.e., a fixed fire suppression system shall
be installed in the area.

7.15.1 Area Descri tion
Fir e Zone 74, the Unit 2 counterpar t of Fir e Zone 66, is

located in the piping annulus section of the containment building
of Unit 2, at el 598 ft. The zone contains RHR safety valves and

motor-operated isolation valves, RCS instrumentation and steam

generator instrumentation. Access to the zone =is gained through

the containment personnel hatch into the lower containment volume

and through a hatch to Fire Zone 74. Pertinent room dimensional

data is contained in Fire Zone 74 Summary Evaluation Table 7.15-1

and Figure 7.15.1.

7.15.2 Safe Shutdown E ui ment

Fire Zone 74 contains the steam generators 1, 2, 3, and 4

wide-range level transmitters, steam generators 1, 2, 3, and 4

narrow-range level transmitters, the SI cold leg boron injection
valves, the reactor coolant wide-range pressure transmitters, the

RHR safety valves and RHR suction, and return motor -operated

isolation valves. In addition, safe shutdown cables for above

equipment and for the pressurizer heaters and RCS instrumenta-

tion are contained in this fire zone.
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7.15.3 Fire Protection S stems

Fire Zone 74 contains no automatic suppression or detection

systems; however, the cable trays are provided with thermistor

thermal detectors which alarm in the Control Room.

7.15.4 Fire Hazards Anal sis
The walls, floors, and ceilings are of a reinforced concrete

constrQction. More than 20 ft separation exists between redun-

dant safe shutdown equipment and for cables in the zone with the

exception of the RCS hot and cold leg temperature channels for at

least two of the four reactor coolant loops. The SIS cold leg

boron injection motor -operated isolation valves IMO-5I through

IMO-54 are not essential since another path for boration and

charging is available. The RHR isolation valves can be locally
operated post-fire for the shutdown cooling mode of operation.

The zone contains predominantly cable insulation as fixed

combustibles with a total fire loading of approximately

120,000,000 Btu which, when distributed over the surface of the

fire zone results in approximately 29,000 Btu/ft . „The equiva-

lent fire severity is approximately 21 minutes.

7.15.5 Pro osed Modifications
The fire hazards analysis revealed that the cables associated

with at least two reactor coolant system loops (hot and cold)

temperature instrument channels are not in compliance with Appen-

dix R and as a result the fire zone will be upgraded with modifi-
cations.
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O
7.15.5.1 Installation of Hot and Cold Le Tem eratur e

Installation of additional RCS hot and cold leg temperature

RTDs and indicators in a fire zone 'independent of the one under

consideration. The new cable must be routed through this area;

however, if 20 feet of horizontal separation cannot be achieved,

then a radiant energy shield will be provided for the cables.

7.15.5.2 Automatic Fire Detection S stem

An automatic fire detection system will be provided for the

zone.

7.15.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirements that a fixed fire suppression system be

installed in areas where alternate shutdown capability exists as

prescribed in Section III.G.3 of Appendix R. The bases which

justify the exemption are summarized as follows:

(1) The fire zone will be provided with an automatic fire
detection system.

(2) Installation of additional RCS hot and cold leg tem-
perature RTDs and indication.

(3) All other redundant equipment and cables in the zone
required for hot standby or hot .shutdown (hot shutdown
cooling mode) are separated by more than 20 feet.

(4) The fire zone is inside conta'inment and not normally
accessible during operation.

(5) Modifications required to meet Section III.G.3 would
not enhance fire protection safety above that provided
by present commitments.
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SUMMARY EVALUATION TABLE 7 '5-1

FIRE ZONE: 74

DESCRIPTION: Unit 2 Containment Piping Annulus

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction

a. Walls

North — reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West — reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of
3-hr rating; floor drains

2 ~

3 ~

4 ~

5 ~

c. Ceiling — later
Ceiling height — approx. 11 ft
Room volume - approx. 45,000 ft3
Ventilation — 6,000 cfm

Access in Zone — Limited

B. Safe Shutdown Equipment

BLI-110,-120,-130,-140 S/G -1,-2,-3,-4 wide-range H 0 level
BLP-110, -111, -120, -121, 2

-130,-131,-140,-141,S/G -1,-2,-3,-4 narrow-range H 0 level
IMO-51, -52, -53, -54 BIT ISOL valves 2

NLI-151 PZR level
NPS-121, -122 wide-range RCS pressure
ICM-111 RHR Outlet ISOL
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B. Safe Shutdown Equipment (Cont.)

ICH-129 RHR Inlet ISOL
SV-102 RHR Discharge safety valve
SV-103 RHR Suction safety valve

C. Fire Hazards

1. Type of combustibles in area—

Cable insulation

2. Quantity of fixed combustibles—

Cable — 120,000,000 Bgu
29,000 Btu/fti

D. Existing Fire Protection

1. Fire detection systems — thermistor thermal detecto'rs
in the cable trays.

2. Fire extinguishing systems - none
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7.16 Fire Zone 75 Containment Lower Volume Unit 2

EXEMPTION REQUESTS

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R Section III.G.3.,
i.e., a fixed fire suppression system shall
be installed in the area.

7.16.1 Area Descri tion
Fire Zone 75 is located in the containment lower volume of

Unit 2 at el 598 ft 9 in. The zone contains all the reactor

coolant pumps and steam generators, pressurizer relief tank,

pressurizer, containment auxiliary HVAC units, reactor coolant

temperature transmitters (hot and cold legs) and one of the RHR

inlet isolation valves. Access to the zone is gained through the

containment personnel hatch and through the containment instru-

ment room into the containment lower volume.

Pertinent room dimensional data is contained in. Fire Zone 75

Summary Evaluation Table 7.16-1 and Figure 7.16.1.

7.16.2 Safe Shutdown E ui ment

Fire Zone 75 contains the pressurizer heater, all hot and

cold leg temperature RTDs, the pressurizer safety valves and RHR

valve IMO-128 (suction from the RCS), and associated cables for

above electrically operated devices. The zone also contains the

four reactor coolant pumps and motors, four steam generators,

pressurizer relief tank, pressurizer and two containment

auxiliary clean-up HVAC units.
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7.16.3 Fire Pr otection S stem

Fire Zone 75 contains a thermistor actuated deluge suppres-

sion system for the containment auxiliary HVAC charcoal filters
and a fixed manual water suppression system for each RCP mo'tor.

An oil collection system is also provided for the RCP lube oil
system. The cable trays, RCP motors and charcoal filters are

equipped with thermistor thermal detectors which alarm in the

Control Room.

7. 16.4 Fire Hazards Anal sis

The walls, floors and ceilings are of reinforced concrete

construction. Access to this zone is through the containment

access hatch. Redundant RCS temperature instrumentation is ade-

quately separated with the exception of the hot leg temperature

instrument cables.

The zone contains cable insulation, lube oil for the reactor

coolant pumps and charcoal for the HVAC units for a total fixed

fire loading of approximately 190,000,000 Btu which, when distri-
buted over the surface of the fire zone, results in approximately

157,000 Btu/ft . The equivalent fire severity is approximately

118 minutes. The RCP motors, charcoal filters and cable trays

are provided with thermistor thermal detectors. The RCP motors

have fixed manual water suppression and charcoal filters have

thermal detector actuated deluge systems.
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7.16.5 Pro osed Modifications

The pressurizer heaters and associated cables are in this

zone. Safe shutdown capability without operation of the pressur-

izer heaters is possible since other means of RCS pressure con-

trol are available.
The fire hazards analysis revealed that the RCS hot leg

temperature instrument cables are not in compliance with Appendix

R. Alternate shutdown capability for the RCS temperature instru-
mentation will be provided. New hot and cold leg temperature

indication for all four RCS loops of Unit 2 will be provided at a

local control station independent from Fire Zone 75. The new

cable must be routed through this area; however, if 20 ft of

horizontal separation cannot be achieved, then a radiant energy

shield will be provided for the cables. Also an automatic de-

tection system will be provided in this fire zone.

7.16.6 Conclusion

Based on the previous analysis, exemption is requested from

the requirement that a fixed suppression system be installed in

areas where alternate shutdown capability exists as prescribed in

Section III.G.3 of Appendix R. The bases which justify the

exemption are summarized as follows:

(1) The modifications recommended include the installation
of new RCS temperature indicators and associated in-
strument cables, providing an alternative location for
RCS temperature monitoring.

(2) The loss of the pressurizer heaters will not threaten
safe shutdown capability of Unit 2.
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(3) Other safe shutdown cables in the area are separated by
more than 20 feet.

(4) RHR valve IMO-128 is not needed until shutdown cooling
mode is required and manual valve operation is feas-
ible for this component.

(5) The charcoal filters are equipped with thermistor
actuated deluge systems.

(6) A fixed manual suppression system exists for the RCP

motors..

(7) A lube oil collection system exists for each RCP motor.

(8) The area will be provided with an automatic detection
system which provides alarms in the Control Room.

(9) The area is not normally accessible during operation.

(10) Modifications required to meet Section III.G.3 would
not enhance fire protection safety above that provided
by present commitments.
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SUMMARY EVALUATION TABLE 7.16-1

FIRE ZONE:

DESCRIPTION: Unit 2 Containment Lower Volume

EVALUATION PARAMETERS SUMMARY

A. Area Description

1. Construction—

a. Walls—

North — reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East;-

West;-

reinforced concrete, in excess of
3-hr rating
reinforced concrete, in excess of
3-hr rating

b. Floor - reinforced concr ete, in excess of
3-hr rating; floor drains

c. Ceiling — reinforced concrete, in excess of
3-hr rating

2 ~

3 ~

5 ~

Ceiling height — approx. 90 ft
Room volume - approx. 330,000 ft
Ventilation — 216,000 cfm

Access in Zone - Limited

B. Safe Shutdown Equipment

NTR-110, -120, -130, -140 - TH loop indic.
NTR-210, -220, -230, -240 - TC loop indic.
SV-102 RHR Disch. Safety Vlv.
SV-103 RHR Suet. Safety Vlv.
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C. Fire Hazards

1. Type of combustibles in area-
Cable insulation
Lube oil
Charcoal

Quantity of fixed combustibles-

Cable — 112,000,000 Btu = 31,000 Btu/ft
Lube o11 — 420,000,000 Btu = 115,000 Bbu/P
Charcoal — 42,000,000 Btu = 12,000 Btu/ft

D. Existing Fire Protection

1. Fire detection systems - thermistor thermal detectors
in cable trays, RCP motors and charcoal filters.

2. Fire extinguishing systems—

Automatic deluge water spray actuated by thermistor
on HVAC units and RCP's.
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7.17 Fire Zone 120 Containment Unit 1 Accumulator Enclosure East

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemption from the specific
requir ements of Appendix R Section III.G.3.,i.e., a fixed fire suppression system shall
be installed in the area, room or zone under
consideration.

7.17.1 Area Descri tion
Fire Zone 120 is located within the containment building

Unit 1, at the accumulator enclosure east. The walls, floors and

ceilings are constructed of reinfor ced concrete. The zone con-

tains two steam generator narrow-range level transmitters. Ac-

cess to the zone is through the containment personnel access

hatch. Pertinent room dimensional data is contained in Fire Zone

120 Summary Evaluation Table 7.17-1 and Figure 7.17.1.

7.17;2 Safe Shutdown E ui ment

Fire Zone 120 contains narrow-range level transmitters for
steam generators 1 and 4. The zone also contains the cables

associated with all remaining level indication for steam genera-

tors 1 and 4. Cables for RCS hot leg temperature indication of
loops 2 and 4 are in the fire zone. In order to achieve

adequate indication and control of natural circulation cooldown,

steam generator level indication and primary system hot and cold

leg temperature indication must be available for the steam

generators and RCS loops utilized. In this fire zone, affected
cables and equipment result in loss of steam generator level and
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hot leg temperature for loops 2 and 4. Thus, modifications for
RCS loop temperature will be made to provide temperature indica-

tion for loops 2 and 3. Safe shutdown cables for one RHR suction

valve do not impede safe hot shutdown, since for safe shutdown

cooling mode, this component can be locally operated.

7.17.3 Fire Protection S stem

Automatic detection or suppression is not provided in this
fir e zone.

7.17.4 Fire Hazards Anal sis

Fire Zone 120 contains cables for RCS hot leg temperature

indication (NTR-120). Xn order to provide necessary RCS loop

temperatures for the associated steam generators used for natural

circulation cooldown, the cables for loop temperatures will be

modified.

The fire zone contains predominantly cable insulation which

has a combustible loading of approximately 10,000,000 Btu which,

when distributed over the surface of the fire zone, results in

approximately 8500 But/ft . The equivalent fire severity is
approximately six minutes. The zone is not normally accessible

during operation.

7.17.5 Pro osed Modifications

The fire hazards analysis revealed that the cables for one

channel of RCS hot leg temperature (NTR-120) do not comply with

the specific requirements of Appendix R and modifications will be

made to reroute new cables for hot and cold leg temperature

indication. The redundant cables will be horizontally separated
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by 20 ft or will be provided with radiant energy shields. Also,

an automa'tic detection system will be provided.

7.17.6 Conclusion

Based on the previous analysis, alternate shutdown modifica-

tions will be made to provide remote reading RCS temperature

indication. Based on the previous analysis, exemption is re-
quested from the requirement that a fixed suppression system be

installed in areas where alternate shutdown capability exists as

prescribed in Section III.G.3 of Appendix R. The bases which

justify the exemption are summarized as follows:

(1) Alternate RCS loop temperature indication will be pro-
vided with cables routed either with adequate separa-
tion or provided with radiant energy shields in accord-
ance with Section III.G.2.

(2) The fire zone will be provided with automatic detec-
tion.

(3) The combustible loading in the fire zone is low with a
fire severity of approximately seven minutes.

(4) Access to the fire zone is not normally available
during operations.

(5) Modifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.17-1

FIRE ZONE: 120

DESCRIPTION: Unit 1 Containment Accumulator Enclosure

EVALUATION PARAMETERS SUMMARY

A. Area Description

1 ~ Construction-
a. Walls-

North - reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor - reinforced concrete, in excess of
3-hr rating

C ~ Ceiling — reinforced concrete, in excess of
3-hr rating

2. Ceiling height — approx. 26 ft
3 ~

5 ~

Room volume — approx. 32,000 ft3
Ventilation - 10,800 cfm

Access in Zone - Limited

B. Safe Shutdown Equipment

Cables only
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C. Fire Hazar ds

1. Type of combustibles in area—
Cab'le insulation

2. Quantity of fixed combustibles—

Cable - 10,000,000 B/u
8,500 Btu/ft

D. Existing Fire Protection

1. Fire detection systems-

None

2. Fire extinguishing systems—

None
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7.18 Fire Zone 121 Containment Unit 2 Accumulator Enclosure East

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R Section III.G.3.,
i.e., a fixed fire suppression system shall
be installed in the area, room or zone under
consideration.

7.18.-1 Area Descr i tion
Fire Zone 121, the Unit 2 counterpar t of Fire Zone 120 in

Unit 1, is located within the Containment Building Unit 2, at the

accumulator enclosure east. The walls, floors and ceilings are

constructed of reinforced concrete. The zone contains two steam

generator-narrow range level transmitters. Access to the zone is

through the containment personnel access hatch. Pertinent room

dimensional data is contained in Fire Zone 121 Summary Evaluation

Table 7.18-1 and Figure 7.18.1.

7.18-2 Safe Shutdown E ui ment

Fire Zone 121 contains steam generators l and 4 narrow-

range level transmitters. The zone also contains cables asso-

ciated with three of'our hot leg temperature indicators.

In order to achieve adequate indication and control of

natural circulation cooldown, steam generator level indication

and primary system hot and cold leg temperature indication must

be available for the steam generators and RCS loops utilized. In

this fire zone, affected cables and equipment result in loss of

steam generator level and hot leg temperature for loops 2 and
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Thus, modifications to RCS loop temperature will be made to pro-

vide temperature modification for loops 2 and 3.

Safe shutdown cables for one RHR suction valve do not impede

safe hot shutdown since for safe shutdown cooling mode this
component can be locally operated.

7.18.3 Fire Protection S stem

Automatic detection or suppression does not exist in this
fire zone

7.18.4 Fire Hazards Anal sis
Fire Zone 121 contains hot leg temperature indication for

three of four loops as well as the liquid level transmitters for

numbers 1 and 4 steam generators. In order to provide necessary

RCS loop temperatures for the associated steam generators used

for natural circulation cooldown, the cables for loop, tempera-

tures will be modified.

The fire zone contains predominantly cable insulation which

has a combustible loading of approximately 4,800,000 Btu which,

when distributed over the surface of the fire zone, results in

approximately 4,000 Btu/ft . The equivalent fire severity is
approximately three minutes. The zone is not normally accessible

during operation.

7.18.5 Pro osed Modifications

The fire hazards analysis revealed that the cables for hot

leg temperature indication do not comply with the specific
requirements of Appendix R and modifications will be made to

Page 7-103



reroute new cables for hot and cold leg temperature indication.

The redundant cables will be horizontally separated by 20 ft or

will be provided with radiant energy shields. Also, an automatic

detection system will be provided in this fire zone.

7.18.6 Conclusions

Based on the previous analysis, alternate shutdown modifica-

tions will be made to provide remote reading RCS temperature

indication. Based on the previous analysis, exemption is

requested from the requirement that a fixed suppression system

be installed in areas where alter nate shutdown capability exists

as prescribed in Section III.G.3 of Appendix R. The bases which

justify the exemption are summarized as follows:

(1) Alternate RCS loop temperature indication will be pro-
vided with cables routed either with adequate separ a-
tion, or provided with radiant energy shields in ac-
cordance with Section III.G.2.

(2) The fire zone will be provided with an automatic detec-
tion system.

(3) The combustible loading in the fire zone is low with a
fire severity of approximately three minutes.

(0) Access to the fire zone is not normally available
during operation.

(5) Modifications required to meet Section III.G.3 would
not significantly enhance fi're protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.18-1

FIRE ZONE: 121

DESCRIPTION: Unit 2 Containment Accumulator Enclosure

EVALUATION PARAMETERS SUMMARY

A. Area Description

Construction-

a. Walls—

North - reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East — reinforced concrete, in excess of
3-hr rating

West - reinforced concrete, in excess of
3-hr rating

b. Floor - reinforced concrete, in excess of'-hr rating

2 ~

3

4.

5 ~

c. Ceiling — reinfor ced concrete, in excess of
3-hr rating

Ceiling height - approx. 26 ft
Room volume - approx. 32,000 ft3

Ventilation — 10,800 cfm

Access in Zone — Limited

B. Safe Shutdown Equipment

BLP-112, — 142 S/G Normal Range Water Level
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C. Fire Hazards

1. Type of combustibles in area-
Cable insulation

2. Quantity of fixed combustibles-

Cable - 4,800,000 Btg
4,000 Btu/ft~

D. Existing Fire Pr otection

1. Fire detection systems—

None

2. Fire extinguishing systems-

None
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7.19 Fire Zone 122 Unit 1 Containment Instrument Room

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company r equests exemptions from the specific
requirements of Appendix R, Section III.G.3.,
i.e., a fixed fire suppression system shall
be installed in the area, room or zone under
consideration.

7.19.1 Area Descri tion
Fire Zone 122 is located within the Containment Building

! I

Unit 1. The zone contains all the pressurizer pressure and level
'f

i,

instr uments with their cables in addition'! to cables for RCS and
I

RHR components. Access to the zone is normally gained through
j<

the containment personnel hatch. The zone also has an unrated

door to Fire Zone 67 and an unrated hatch to Fire Zone 66.

Otherwise, it is bounded by three-hour barriers. Pertinent room

dimensional data is contained in Fire Zone,'22 Summa'ry Evaluation
1

)

fl

Fire Zone 122 contains the three pressurizer water level
1

Table 7. 19-1 and Figure 7. 19. 1.

7.19.2 Safe Shutdown E ui ment

instruments required for safe shutdown, with associated instru-
ment cables. Cables for RHR isolation motor-operated valves

IM0-128, ICM-129, and ICM-111 are routed through this area as

well as all cold leg temperature instrument cables.

7.19.3 Fire Protection S stem

The fire zone presently does not contain any automatic fire
detection or suppression systems.
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7.19.4 Fire Hazards Anal sis
Fire Zone 122 is bordered by three-hour-rated barrier s with the

exception of the door to Fire Zone 67 and the hatch to Fire Zone

66.

The'arious pressurizer water level transmitters and RCS

cold leg instrumentation cables are, separated by less than 20 ft
for which modifications are proposed. The fire zone has a fixed
combusitible loading of approximately 9,500,000 Btu which, when

distributed over the sur face area of the fire zone, results in

approximately 16,400 Btu/ft . The equivalent fire sever ity is
approximately 15 minutes. Of the total combustible loading,
approximately 15$ is attributed to the 27 pints of lube oil
contained in the incore neutron detector drive motors.

7.19.5 Recommended Modifications

The fire hazards analysis revealed that this zone is not in

compliance with Appendix R. As a result, the fire zone will be

upgraded with modifications.

7.19.5.1 Radiant Ener Shields

Modification to protect at least one of the pressurizer
level transmitters and associated cables will be provided by

radiant energy shields.
7.19.5.2 Cold Le and Hot Le Tem eratur e

Alternate RCS cold leg and hot leg temperature will be

provided with adequate horizontal separation or protected by

radiant energy shields.
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7.19.5.3 Automatic Fire Detection S stem

The fire zone will be provided with an automatic fire de-

tection system that will alarm in the Unit 1 Control Room.

7.19.6 Conclusion

Based on the previous analysis and proposed modifications,

the pressurizer level transmitters will be modified to comply

with Section III.G.2 for inside noninerted containment buildings.

The proposed modifications for RCS loop temperature indication,

however, is being made to provide alternate routing of the in-

strumentation cables associated with hot and cold leg tempera-

ture. Therefor e, an exemption is requested from Section III.G.3
of Appendix R for the required fixed suppression system in areas

where alternate shutdown capability exists in the area. The

bases which justify this exemption are summarized as follows:

( 1) The redundant pressur izer level transmitters and asso-
ciated cables for one train will be protected by a
noncombustible radiant energy shield.

(2) The fire zone will be equipped with an automatic
detection system.

(3) The combustible loading in the zone is low and fire
severity is approximately 15 minutes.

(4) RCS hot and cold leg temperature instrument cabling
will be provided with adequate horizontal separation or
protected by a radiant energy shield.

(5) A procedure will be implemented to limit the quantity
and type of transient combustibles which can be taken
into the fire zone.

(6) Modifications required to meet Section III.G.3 would
not significantly enhance fire protection safety above
that'provided by present commitments.
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SUMMARY EVALUATION TABLE 7 ~ 19-1

FIRE ZONE: 122

DESCRIPTION: Unit 1 Containment Instrumentation Room

EVALUATION PARAMETERS SUMMARY

A. Area Description
1. Construction—

a. Walls-
North - reinforced concrete, in excess of

3-hr rating
South - reinforced concrete, in excess of

3-hr rating
East - reinforced concrete, in excess of

3-hr rating
West - reinforced concrete, in excess of

3-hr rating
b. Floor — reinforced concrete, in excess of

3-hr rating
c. Ceiling - reinforced concrete, in excess of

3-hr rating
2. Ceiling height - approx. 25 ft
3. Room volume — approx. 15,000 ft3

Ventilation — 9,600 cfm

5. Access in Zone — Limited

B. Safe Shutdown Equipment

NLI-151, NLP-151, 152, 153 - Pressurizer Water Level
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C. Fire Hazards

1. Type of combustibles in area—

Cable insulation

2. Quantity of fixed combustibles—

Cable — 9,500,000 Btu
16,400 Btu/ft2

Existing Fire Protection

1. Fire detection systems—

None

2. 'ire extinguishing systems—

None
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7.20 Fire Zone 123 Unit 2 Containment Instrument Room

EXEMPTION REQUEST

Per the provisions of 10 CFR 50.48(c)(6) and
10 CFR 50.12 Indiana and Michigan Electric
Company requests exemptions from the specific
requirements of Appendix R Section III.G.3.,
i.e., a fixed fire suppression system shall
be installed in the area, room or zone under
consideration.

7.20.1 Area Descri tion
Fire Zone 123, the Unit 2 counterpart of Fire Zone 122 in

Unit 1, is located within the Containment Building Unit 2. The

zone contains all the pressurizer pressure and level instruments

with their cables in addition to cables for RCS and RHR com-

ponents. Access to the zone is normally gained through the

containment personnel hatch. The area also has an unrated door
'I

to Fire Zone 75 and unrated hatch to Fire Zone 74. Other wise, it
is bounded by three-hour barriers. Pertinent room dimensional

data is contained in Fire Zone 123 Summary Evaluation Table

7.20-1 and Figure 7.20.1.

7.20.2 Safe Shutdown E ui ment

Fire Zone 123 contains the three pressurizer water level

instruments required for safe shutdown, with associated instru-
ment cables. Cables for RHR isolation motor-operated valves

IM0-128, ICM-129, and ICM-111 are routed through this area as

well as all cold leg temperature instrument cables.
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7.20.3 Fire Protection S stem

The fire zone presently does not contain any automatic

detections or suppression systems.

7.20.4 Fire Hazards Anal sis

Fire Zone 123 is border ed by three-hour-rated barriers with

the exception of the door to Fire Zone 75 and the hatch to Fire

Zone 74.

The various pressurizer water level transmitters and RCS

cold leg instrumentation cables are separated by less than 20 ft
for which modifications are proposed. The fire zone has a fixed

combustible loading of approximately 12,500,000 Btu which, when

distributed over the surface area of the fire zone, results in

approximately 21,600 Btu/ft . The equivalent fire severity is

approximately 19 minutes. Of the total combustible loading,

approximately 10$ is attributed to the 27 pints of lube oil
contained in the incore neutron detector drive motor.

7.20.5 Recommended Modifications

The fire hazards analysis revealed that this zone is not in
compliance with Appendix R. As a result, the fire zone will be

upgraded with modifications.
7.20.5. 1 Radiant Ener Shields

Modification to protect at least one of the pressurizer

level transmitters and associated cables will be provided by

radiant energy shields.
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7.20.5.2 Alternate Cold Le and Hot Le Tem erature

Alternate RCS cold leg and hot leg temperature will be

'provided with adequate horizontal separation or protected by

radiant energy shields.

7.20.5.3 Automatic Fire Detection S stem

The fire zone will be provided with an automatic fire de-

tection system that will alarm in the Unit 2 Control Room.

7.20.6 Conclusion

Based on the previous analysis and proposed modifications,

the pressurizer level transmitters will be modified to comply

with Section III.G.2 for inside noninerted containment buildings.

The proposed modifications for RCS loop temperature indication,

however, is being made to provide alternate routing of the in-

strumentation cables associated with hot and cold leg tempera-

ture. Therefore, an exemption is requested from Section III.G.3
of Appendix R for the required fixed suppression system installed

in areas where alternate shutdown capability exists. The bases

which justify this exemption are summarized as follows:

(1) The redundant pressurizer level transmitters and asso-
ciated cables for one train will be protected by a
noncombustible radiant energy shield.

(2) The fire zone will be provided with an automatic
detection system.

(3) The combustible loading in the zone is low and fire
severity is approximately 15 minutes.

(4) RCS hot and cold leg temperature instrument cabling
will be provided with adequate horizontal separation or
protected by a radiant energy shield.
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(5) A procedure will be implemented to limit the quantity
and type of transient combustibles which can be taken
into the fire zone.

(6) Modifications required to meet Section III.G.2 would
not significantly enhance fire protection safety above
that provided by present commitments.
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SUMMARY EVALUATION TABLE 7.20-1

FIRE ZONE: 123

DESCRIPTION: Unit 2 Containment Instrumentation Room

EVALUATION PARAMETERS SUMMARY

A. Area Descr iption
1. Construction-

a. Walls—

North - reinforced concrete, in excess of
3-hr rating

South — reinforced concrete, in excess of
3-hr rating

East - reinforced concrete, in excess of
3-hr rating

West — reinforced concrete, in excess of
3-hr rating

b. Floor — reinforced concrete, in excess of
3-hr rating;

c. Ceiling — reinforced concrete, in excess of
3-hr rating

2. Ceiling height — approx. 25 ft
3. Room volume — approx. 15,000 ft
4. Ventilation — 9,600 cfm

5. Access in Zone — Limited

B. Safe Shutdown Equipment

NLI-151, NLP-151, -152, -153 - Pressurizer Water Level
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C. Fire Hazards

1. Type of combustibles in area-
a. Cable insulation

2. Quantity of fixed combustibles-

a. Cables — 12,500,000 Btg
21, 600 Btu/ft

D. Existing Fire Protection

1. Fire detection systems-

2. Fire extinguishing systems-

None
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8. PROPOSED MODIFICATIONS

The safe shutdown system review for the D.C. Cook Nuclear

Plant indicated that most fire areas were in compliance with

Appendix R. The majority of the areas not in compliance will be

provided with alternate shutdown capability which is discussed in

detail in Section 5. A comprehensive fire hazards analysis was

performed on the remaining fire areas. The majority of these

areas will be brought into Section III.G compliance via fire
protection modifications. The balance of 19 fire areas, or

zones, require exemption requests and will be modified to the

greatest extent practicable to ensure at least one train of safe

shutdown circuits and components remain free of fire damage. The

specific exemption requests are discussed in Section 7.

This section identifies the proposed fire protection

modifications necessary to bring fire areas into compliance with

Section III.G or to satisfy the assumptions made in Section 7.0

for each exemption from the provisions of Section III.G
requested.

In addition to the fire protection modifications proposed in

this section, certain mechanical and electrical system

modifications will be performed. These mechanical and electrical
system modifications, which were proposed and discussed in

Section 5, when implemented, will provide the alternative

shutdown capability proposed for D.C. Cook. During the course of

the electrical system coordination study, various electrical
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circuit protective device protection curves were modified to

optimize electrical coordination. Recalibration of the installed
devices to these new curves will also be implemented as a plant
modification.

The total scope of these system and fire protection
modifications, as proposed, will bring D.C. Cook to a uniform

level of protection in all fire areas such that further modifica-

tions would not substantially enhance overall fire protection. A

number of modifications, as proposed, are contingent upon either
the NRC acceptance of the alternative shutdown capability or the

granting of the exemptions discussed in Section 7.

The modifications discussed in this section are those speci-

fically involving fire protection features and are categorized as

follows:

(1) Conduit and Cable Tray Protection

(2) Suppression .and Detection

(3) Boundary Modification

The majority of the modifications proposed will upgrade the

ratings of fire area boundaries to provide a fire resistance in
excess of the expected combustible loading on either side of the

boundary.

Conduit and cable tray protection, when afforded, will pro-

vide a fire rating equivalent to one hour and protect at least
one redundant train of systems in the zone or area. The suppres-
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protection codes and standards for installation and coverage.

The modifications made will provide suppression and detection in

all areas containing redundant safe'shutdown equipment where

alternate shutdown is not practical or an exemption is requested.
T

The boundary modifications are generally made to upgrade fire
area boundaries to a rating .commensurate with the combustible

fire loading of the fire area, or to provide protection„ between

two redundant divisions.
The modifications proposed will bring the D.C. Cook Plant to

a uniform level of protection for all areas such that further

modifications would not enhance fire protection safety. The

modifications

graphs.

proposed are described in the subsequent para-

8.1 Fire Area 1(A-1H) RHR/CTS Pum Area

8. 1. 1 Conduit and Cable Tra Protection

The power cable in conduits 8003R-1 and 8003R-2 for the west

RHR pumps (1PP-35W and 2PP-35W) Units 1 and 2 respectively, will
be provided with fire protection barriers equivalent to one-hour

rating. The conduits are located in the extreme northwest and

southwest corners of the fire area entering from conduit embedded

in concrete.

8.1.2 Su ression and Detection

The eight pump cubicles will be provided with automatic fire
detection with remote alarming capability in the Control Rooms.
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8.1.3 Boundar Modifications

The seals and penetrations in the walls separating the east

RHR pumps from the west RHR pumps of both units will be upgraded

to a three-hour fire rating.
The ventilation duct connecting the east and west RHR pumps

of both units (two individual ducts) will be provided with three-

hour-rated dampers to separate the two trains of each unit's RHR

pumps'he
stairway between the pump cubicles will be provided with

automatic suppression from the modifications proposed in Fire

Zone 5. (See Section 8.2.2.)

8.2 Fire Zone 5 East End of the Auxiliar Buildin Between the
nest 1 and n t 2 har n Pum ubxc es

8.2.1 Conduit and Cable Tra Protection

The cable trays (1AZ-C50, 1AZ-C46 AND 1AZ-P8) for the red

train of Unit 1 CVCS will be provided with fire prot'ection bar-
1

riers equivalent to a one-hour rating. The conduits for emer-

gency diesel generators (Unit 1 DGAB) 8506R-1 and (Unit 2 DGCD)

8155G-2 and the associated pull boxes will be provided with fire
protection barriers equivalent to a one-hour rating.
8.2.2 Su ression and Detection

The existing automatic suppression system will be extended

to provide protection to the stairway which leads to Fire Zone

1(A-H) below.
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8.2.3 Boundar Modifications

The access control gates to the charging pump cubicles will
be modified as described in Section 8.23.3. The penetrations to

Fire Zone 44 will be provided with seals equivalent to the rating
of the concrete slab.

8.3 Fire Zone 6 Auxiliar Buildin Elevation 587 ft
8.3.1 Conduit and Cable Tra Protection

The following raceways will be provided with fire protection
barriers equivalent to a one-hour-fire rating: 8505R-1 and its
associated pull box for Unit 1 DGAB; troughs 2AZ-C80, 2A-C14,

2AC-15, 2AZ-C60, 2AZ-C58, 2AZ-C59, and conduits 9747R-2, 9748R-2,

8744R-2, 8786R-2, and 9767R-2 for the red train of Unit 2 AFW;

troughs 2AZ-C58 (listed above), 2AZ-C75, 2AZ-C62 and 2AZ-C86 for
the red train of Unit 2 CVCS; conduit 8154G-2 and its associated

pull box for the Unit 2 DGCD; cable trays 1A-P20, 1A-C55, 1AZ-

P9,1AZ-P8, 1AZ-C54, 1AZ-C56 and 1AZ-C50 for the red train of Unit

1 CVCS. The open cable trays traversing the zone from the north

side to the south side will be appropriately fire stopped to prevent
fire propogation from one section of the fire zone to the other.

8.3.2 Su ression and Detection

The existing suppression system in the north end of the fire
zone will be extended to provide .coverage for the exposed floor
surface of normally accessible areas.
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8.3.3 Boundar Modifications,.
The penetrations in the. ceiling to the elevation above

Zone 44 will be prov/fed with seals equivalent to the rating<Ji'".J

the concrete slab.

Fir e

of

8.4 Fire Area 12 Unit'I Quadrant 2 Pi in Tunnel

8.4. 1 Conduit and Cable" T'ra Protection
None proposed

8.4.2 Su ression and Detection

'No'rie'proposed A
~ ('v M4

8.4:3 Bo'undar Modifications

The ventilation duct between Fire Zone 33B and Fire Area 12

will be prov'id'ed: Ki'th'a'afnper-rated to an equivalent fire pro-
tection of 1-1/2 %Pour's. '"

8.5 Fire Zone 14 Unit 1 Transformer Room

8.5.1 Conduit and Cable Tra Protection
None proposed

8.5.2 Su ression and Detection

An automatic fire detection system will be installed in the

zone providing remote alarms to. the.;Control Room.

",o'8.,5.".3 . Boundar.. Modifications„v
None proposed- C
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8.6 Fire Area 17C Auxiliar Feedwater Vestibule~
~

8.6.1 Conduit and Cable Tra Protection

The following conduits of the red train Unit 1 AFW pump

(1PP-3W) will be provided with a fire protection barrier equiva-

lent to a one-hour rating: 9875R-1, 9847R-1, 9874R-1, and 9848R-

1. The following conduits for the red train Unit 2 AFW pump

(2PP-3W) will be provided with similar protection: 8788R-2,

8789R-2, 9747R-2, and 9748R-2.

8.6.2 Su ression and Detection

The existing fire suppression system in the turbine-driven

feed pump rooms will be extended to.provide area coverage to Fire

Area 17C.

The fire area will be equipped with an automatic detection

U system which provides alarms in the Control Room.

8. 6. 3 Boundar Modifications

None proposed

8.7 Fire Area 20 Unit 2 Transformer Room

8.7.1 Conduit and Cable Tra Protection

None proposed

8.7.2 Su ression and Detection

The area will be equipped with an automatic fire detection

system which provides alarms in the Control Room.

8.7.3 Boundar Modifications

None proposed
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8.8 Fire Area 22 Unit 2 Quadrant 2 Pi in Tunnel

8.8. 1 Conduit and Cable Tra Protection

None proposed

8.8.2 Su ression and Detection

None proposed

8.8.3 Boundar Modifications

The ventilation duct between Fire Zone 6 and Fire Area 22

will be provided with a damper having an equivalent fire rating

of 1-1/2 hours.

8.9 Fire Zone 29(A B E) Unit 1 ESW Pum Area Includin the MCCs

8.9.1 Conduit and Cable Tra Protection

None proposed

8.9.2 Su ression and Detection

The fire zone will be equipped with an automatic detection

system providing alarms in the Control Room.

8.9.3 Boundar Modifications

None proposed

8.10 Fire Zone 29(C D F) Unit 2 ESW Pum Area Includin the MCCs

8.10.1 Conduit and Cable Tra Protection

None proposed

8.10.2 Su ression and Detection

The fire zone will be equipped with an automatic detection

system which provides alarms in the Control Room.
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.1

8.10.3 Boundar Modifications-

The hatch to Fire Zone 29G will be modified

Section 8. 11. 3.

/fan
gQ p

~ ~ ~

as indicated in
.c

8.11 Fire Zone 29G Unit 1 and Unit 2. Screen House MCC Room
c ( ]

8.11.1 Conduit and

The following

provided with fire

rating:

Cable Tra Protection
'~' ~ %s

conduit and associated pull boxes ,wi)l . be
fyqm

protection barriers equivalent to,a„ one-Jour~'!"-
> o

Pull Box $/1-', and *86266=1.";." &627G;2, 8628G-1 'MUG-'1--
Pull Box 82 and 8624R-;1;,".;.8624'R'-'.2 86'18R-1,.:86398-1, 8620R-1

Pull Box 753 and 8618R-2, 8619R-2, 8620R-2, 8996R-2

Pull Box f14 and 8977G-1, .939gQQ",.-'g>999-"2,~8627'0-2
V

~ . z. ~ e 'nc i ) g ~w g
<''c~

The following conduit for the power supplies to.the four ESW

pumps will be provided with fire protection barriers equivalent

to a one-hour rating: 8004R-1, 8004G-1, 8004G-2, 8004R-2, and

for Valve WMO-701 9232G-1.

8.11.2 Su ression and Detection .!pL '....-.'.,'.: .
«o.'he

fire zone will.be. equipped with'-:a'n -.autoaiatie-'e'tecti<on

system providing alarms in the Control Room. i: -. o..:"~c

8.11.3 Boundar Modifications,Ji. „.;.>,'eC

The hatch for-,thy ladder,,agjoiggng. Fi;re ™7oge 29(C,-:D;;F) will
be provided with a hatch. door 'to -prevent;- get..combustible~= gapes

from entering the Unit 2 ESW pump area as a result of a fire in

Zone 29G.
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8.12 Fire Area 3 A B Unit 1 East Main Steam Enclosure
Main Steam Pi in Area and West NESW Valve Area

8.12.1 Conduit and Cable Tra Protection

None proposed

8. 12.2 Su ression and Detection

The fire area will be provided with an automatic detection

system which provides alarms in the Control Room.

8.12.3 Boundar Modifications

A fire-rated enclosure will be provided for the grate in the

floor to Fire Zone 8 below.

8. 13 Fire Area 4 4A 4B Unit 2 East Main Steam Enclosure
Main Steam Pi in Area and West NESW Valve Area

The proposed modifications are the same as those in Fire
Area 33, 33A, 33B of Unit 1.

8.14 Fire Area 40(A and B) and 41 4 kV Switch ear Room and ESS
MCC Room for Unit 1

8. 14. 1 Conduit and Cable Tra .Protection

None proposed

8. 14.2 Su ression and Detection

None proposed

8.14.3 Boundar Modifications

The hatches from Fire Zone 40B and Fire Area 41 up to Fire

Area 55 are presently coated with pyrocrete. Provide additional

protection or justify equivalence to a fire rating of 1-1/2 hours

for the hatches.
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8.15 Fire Area 4 Access Control Area

8.15.1 Conduit and Cable Tra Protection

None proposed

8.15.2 Su ression and Detection

None proposed

8.15.3 Boundar Modifications

The hatch to Fire Zone 56 will be provided with a 1-1/2 hour

rating, or justification that. the existing configuration is the

equivalent.

8. 16 Fire Zone 44 Auxiliar Buildin Com onent Coolin Water
S stem Area Elevation 609 ft

8. 16. 1 Conduit Cable Tra Protection

Fire protection barriers having an equivalent of one-hour

fire rating will be provided for the following: 2AZ-C58 and

9152R-2 for Unit 2 ESW (WMO-738); 8344G-2 and 8333G-2 for Unit 2

EPS (DGCD); 2A-C3, 2A-C6 and 2AI-C24 for Unit 2 AFW (2PP-3E);

1AZ-C20 for Unit 1 AFW ( 1PP-3E); 2AZ-C58 (previously noted) for

Unit 2 CVCS (PP-50WLO and QM0-226).

The open cable trays traversing the zone from the north side

to the south side will be appropriately fire stopped to prevent

fire propogation from one section of the fire zone to the other.

8.16.2 Su ression and Detection

The north and south ends of the fire zone will be provided

with extended automatic water suppression and detection to pro-

vide total area coverage. In the immediate vicinity of the compo-

nent cooling water pumps, the extended suppression system will
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provide enhanced coverage for protection of the CCW pumps by

paying particular attention to spacing and suppression head loca-

tion. The design of the system will provide added assurance that
the suppression and detection systems will prevent any damage to
CCW pumps as the result of a fire. The extended suppression

system will also provide coverage for stairways leading to and

from other adjacent fire zones.

8.16.3 Boundar Modifications
The penetrations from Fire Zone 44 to Fire Zone 52 will be

sealed to the equivalent rating of the concrete slab.

Provide justification for equivalence to 1-1/2 hour fire
rating for the door connecting Fire Zone 44 to Fire Zone 43.

The area of the CCW pumps will be provided with a steel
construction fire barrier which is coated with an intumescent

material or its equivalent to be located between Unit 1 and 2

pumps. The fire barrier will also be extended between the exist-
ing spare pump and the Unit 1 east pump, thus providing a physi-
cal separation of CCW pumps to ensure the availability of at
least two of the 4 operational pumps.

8. 17 Fire Areas 45 47 (A and B) Unit 2 4 kV Switch ear Room and
ESS and MCC Room

8.17.1 Conduit and Cable Tra Protection

None proposed

8. 17.2 Su ression and Detection

None proposed
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8.17.3 Boundar Modifications

The hatches from Fire Area 45 and Fire Zone 47B to Fire Area

60 are presently coated with pyrocrete. Provide additional pro-

tection or justify equivalence to a fire rating of 1-1/2 hour for

the hatches.

8.18 Fire Zone 49 and 50 Unit 1 and Unit 2 HVAC Vestibule

8.18.1 Conduit and Cable Tra Protection

None proposed

8.18.2 Su ression and Detection

None proposed

8.18.3 Boundar Modifications

Provide fire-rated seals in the penetration in the ceiling
to Fire Zone 69 equivalent to the fire rating of the concrete

slab.

8.19 Fire Zone 51 and 52 East and West End of Auxiliar Buildin
Elevation 6 ft

8.19.1 Conduit and Cable Tra Protection

None proposed

8.19.2 Su ression and Detection

The fire zones will be provided with an automatic suppres-
I

sion system which will include stairwells to the level below

(Fire Zone 44) and the nor mally accessible areas in the fire
zone.
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8.19.3 Boundar Modifications

The hatch to Fire Area 59 will be upgraded to a 1-1/2 hour

fire rating, or justification made for existing equivalence to 1-

1/2 hour rating.

8.20 Fire Area 5 Unit 1 Control Room

8.20.1 Conduit and Cable Tra Protection

None proposed

8.20.2 Su ression and Detection

None proposed

8.20.3 Boundar Modifications

The Unit 2 hot shutdown panel will be provided with a fire
protection barrier having a rating equivalent to three-hours.

The barrier will be designed to provide access to the panel for
its intended use while still serving as a three-hour fire pro-

tection barrier.
The door connecting to Fire Area 54 will be upgraded to

three-hour rating.

8.21 Fire Area 50 Unit. 2 Control Room

The Unit 2 Control Room will be treated in the same manner

as the Unit 1 Control Room in'hat a fire barrier having an

equivalence to three-hour rating will be constructed around the

Unit 1 hot shutdown panel.
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8.22 Fire Area 57 Unit 1 Contr ol Room Cable Vault

8.22.1 Conduit and Cable Tra Protection

None proposed

8.22.2 Su ression and Detection

None proposed

8.22.3 Boundar Modifications

The hatch to Fire Area 53 (Unit 1 Control Room) will be

provided with a three-hour rating or justification that the

existing configuration is the equivalent.

8.23 Fire Area 58 Unit 2 Control Room Cable Vault

The fire area will be upgraded in the same manner as Fire

Area 57.

8.24 Fire Area 62(A B C) Unit 1 Char in Pum Area and
Fire Area A B C Unit 2 Char in Pum Area

8.24.1 Conduit and Cable Tra Protection

None proposed

8.24.2 Su ression and Detection

None proposed

8.24.3 Boundar Modifications

The opening (approximately 3 ft x 3 ft) in the wall to Fire

Zone 5 will be provided with a damper having an equivalent fire
rating of 1-1/2 hours. The penetrations to Fire Zone 5 will be

sealed to an equivalent rating of the concrete wall.
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The access control gate from Fire Zone 5 will be fitted with

a normally open fusible locked door, having a fire protection

rating equivalent to 1-1/2 hours.

8.25 Fire Zone 79 Unit 1 Turbine Room Between the Unit 1

Emer enc Diesels

8.25. 1 Conduit and Cable Tra'rotection
The cable tray 1AZ-C34 containing Unit 1 green division safe

shutdown systems cables will be provided with a fire protection

barrier having a rating equivalent to one-hour.

8,25.2 Su ression and Detection
r"

" The existing suppression system in Fire Zone 79 will be

extended to include the ramp area between the Unit 1 EDGs. A

detection system will be added which provides alarms in the

Control Room.

8.25.3 Boundar Modifications

None proposed

8.26 Fire Zone 85 Unit 2 Turbine Room Between
Unit 2 Emer enc Diesels

8.26.1 Conduit and Cable Tra Protection

The cable trays 2AZ-C55 and 2AZ-C99 containing green divi-
sion safe shutdown system cables will be provided with a fire
protection barrier having a rating equivalent to one hour.

8.26.2 Su ression and Detection

The existing suppression system in Fire Zone 85 will be

extended to include the ramp area between the Unit 2 EDGs. A
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detection system will be added which provides alarms in the

Contr ol Room.

8.26.3 Boundar Modifications

None proposed

8.27 Fire Zone 122 Unit 1 Containment Instrument Room

8.27.1 Conduit and Cable Tra Protection
At least one channel of pressurizer liquid level indication

will be protected with a r adi;ant energy shield.
8.27.2 Su ression and Detection

The area will be provided with an automatic detection system

which provides alarms in the Control Room.

8.27.3 Boundar Modifications

None proposed

8.28 Fire Zone 12 Unit 2 Containment Instrument Room

Fire Zone 123 will be provided with the same modifications
as Fire Zone 122 in Unit 1.

8.29 Fire Zones 66 74 Units 1 and 2 Containment Pi in Annulus
Fire Zones 7 75 Units 1 and 2 Lower Volume
Fire Zones 120 121 Units 1 and 2 Containment

Accumulator Enclosure

8.29.1 Conduit and Cable Tra Protection
None proposed

8.29.2 Su ression and Detection

The fire zones will be provided with an automatic detection
system providing alarms in the Control Rooms.

8.29.3 Boundar Modifications
None proposed
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