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CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC

NOTICE

This sourcebook will be periodically 1 pdated with new and/or replacement
PAges as appropriate to incorporate additional information on this reactor
plant. Technical errors in this report should be brought to the attention of
the following

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering and Systems Technology
Mail stop 7E4
Washington, D.C. 20555

With copy to

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Applications International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Correction ¢ 1d other recommended changes should be submitted in the form
Of marked up copies of the affected text, tables or figures. Supporting

documentation should be included if possible
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FITZPATRICK SYSTEM SOURCEBOOK

This sourcebook contains summary information on the James A Fitzpatrick
uclear power plant. Summary data on this plant are presented in Section 1, and similar
nuclear power plants are identified in Section 2. Information on selected reactor plant
systems is presented in Section 3, and the site and building layout is illustrated in Sectios
4. A bibliography of reports that describe features of this plant or site is presented in
Section 5. Symbols used in the system and layout drawings are defined in Appendix A
Terms used in data tables are defined in Appendix B.

"

1. SUMMARY DATA ON PLANT
Basic information on the Fitzpatrick nuclear plant is listed below:

Docket number 50-482

Operator New York Power Authority

Location Nine Mile Point on Lake Ontario in Oswego
County

Commercial operation date 1728/75

Reactor type BWR/4

NSSS vendor General Electric

Power MWyMWe) 2436/821

Architect-engineer Stone and Webster

Containment type Steel drywell (Mark I)

IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
The Fitzpatrick nuclear plant has one General Electric BWR/4 nuclear steam

supply system on the site. The unit has a Mark I BWR containment incorporating the
drywell/pressure suppression concept, and has a secondary containment structure of
reintorced concrete. Other BWR/4 plants in the United States are as follows

Vermont Yankee

Browns Ferry Units 1, 2 and 3
Hatch Units | and 2

Cooper Nuclear Station

Duane Amold

Peach Bottom 2 and 3
Brunswick Units 1 and 2

Fermi Unit 2

Hope Creek Unit 1

Limerick Units 1 5ad 2 (Mark I Containment)
Shoreham (Mark I Containment)

Wil

Susquehanna Units 1 and 2 (Mark I1 Containment)

The Fitonatrisl lant K n 1aoh : -

I'he Fitzpatrick plant has a high pressure coolant injection system, a reactor core
n cooling system capable of steam-condensing Operauon in conjunction with the
sure TR

- core spray system and a multi-mode RHR system
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3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Fitzpatrick in terms of
general funciion, operation, system success criteria, major components, and support
system requirements. A summary of major s{uctm at Fitzpatrick is presented in Table 3-
1. In the "Report Section” column of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for all systems that are described in this report. An entry of "X" in this column
means that the system is not described in this report. In the "FSAR Section Reference"
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where additionel information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section §.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the indivi‘fud cooling water systems are provided in the report
sections identified in Table 3-1.

9
-
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Table 3-1. Summary of Fitzpatrick Systems Covered in this Report

Generic

System Name

Reactor Heat Removal systems

Reactor Coolant Syster : (RCS)

Reactor Core Isolation Cooling
(RCIC) Systems

Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection
& Recirculation
- Low-pressure Injection
& Recirculation

- Automatic Depressurization
System (ADS)

Decay Heat Removal (DHR)

Sy stem (Residual Heat Removal

(RHR) System)

Main Steam and Power Conversion
Systems

Other Heat Removal Systems

Plant-Specific
System Name
Same
Same

Same

High-Pressure Coolant Injection
(HPCI) System

Core Spray {CS) Svsiem,
Low-Pressure Coolant Injection
(LPCI) Mode (an operating mode
of the RHR system)

Same

Residual Heat Reinoval
(RHR) System (a muiti-mode
systemn)

Main steam System,
Condensate and
Ferdwater System,
Circulating "Mater System

Steam-cond *nsing RHR/RCIC
operation (¥.2actor Isolation
(Condensing Mode))
Containment Fiooding System

Report
Section

3.1
32

oo M

P

FSAR Section
Referencs

411
10.8

10.6
4863

523.11



Table 3-1. Summary of Fitzpatrick Systems Covered in this Report (Continued)

Generic

System Name

Reacter Coolant Inventory Control Systems

Reactor Water Cleanup (RWCU)
System

ECCS

Control Rod Drive Hydraulic System (CRDHS)

Containment Systems

68/T

Primary Containment
Secondary Containment
- Standby Gas Treatment System {(SGTS)

Containment Heat Removal Systrms
- Suppression Pool Cooling System

- Containment Spray System
- Containment Fan Cooler System

Containment Normal Ventilation Systems

Combusnible Gas Control Systems

Plant-Specific
System Name

See above
Same

Same (drywell and pressur=
suppr ssion chamber)

Same
Same

Same (an operaung mode of the
RHR system)

Same (an operating mode of the
RHR system)

Primary Containment

Cooling and Ventiiation System
Primary Containment

Cooling and Ventilation Svstem,
Reactor Building Ventilation
System

Report
Section

X

36

e

33
33

Pnmary Containment Atmosphere X

Control and Dilution System

FSAR Section
Reference

49

3.55.2

52

5.3
3324

485, 4862
4862
3337

5.23.7
9333

5238



Summary of Fitzpatrick Systems Covered in this Report (Continued)

Table 3-1.

Plant-Specific Report FSAR Section

(zeneric
System Name System Name Section Reference

Reacter and Reactivily Control Sysiems

Reactor Core Same

Cont:ol Rod System Control Rod Drive Mechamisms

Standby Licuid Centro! Svstem
1

Chemica! Poison System !
(SLCS)
Instrumentation & Control (I£C) Systems

Reactor Protection System (RPS) Same

Primary Containmrent and Reactor
Vessel Isolation Control Svstem,
Core Standby Cooling System
Control and Instrumentation,

Engineered Safety Featare Actuation
System (ESFAS)

Remote Shutdown System Various local control panels

Other 1&C Systems Various other systems

Support Systems

Class 1E Electric Power System Same 8

Non-Class 1E Electnc Power System Same 8

Diesel Generator Auxiliary Systems Same : 863, 864,
9936

Reactor Building Closed X 95

Component Cooling Water (CCW)
Cooling Water (RBCCW) System

System
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Tob% 3-' Summary of Fitzpatrick Systems Covered in this Report (Continued)

Generic

System Nom~

Sc”orl Srstems (continued)
Service Water Sysiem (SWS)

- Residual Heat Removal Service Water
(RHRSW) System

- Onher Cooling Water Sysiems

- Fire Protection Systems

" Conditoning VA Sysims
- Instrument and Service Air Sys.ems

- Refucling and Fuel Storage Systems

- Radioactive Waste Systems
- Radiation Protection Systems

Plant-Specific
System Namg

Same

Turbine Buzlding
Cooling Water (TBC W) Sysiem

Same

Same, also
Emergency Ventilanon System

Emergency Service Wav - System
Normal Service Water Systen

Closed

instrument, and

Service Air Systems

Ncw-ulSpulFuISnag:
Systems
hldeolCoolngndClc-q

Svystem

-

Same

Shielding and Radiabon Protection

Report
Section

ol ok
~

b

FSAR Section
Reference

9
27.
9

N NN
- P -

96

28

29

9936, <939
993.11

10.11

$2,93
G4

MHilwile
iLs



68/T

LOADS
DIt SEL
GENERATORS
LAKE  TRBSEIE
ONTARIO
RHR HEAT
o EXCHANGERS

ESWS = Emergency Service Water System
RSWS = RHR Service Water System

Figure 3-1. Cooling Waler Systems Functional Diagram for Fitzpatrick
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3.1 REACTOR COOLANT SYSTEM (RCS)

3. 1.1 Q’W
, also called the Nuclear Steam Supply System (NSSS), is responsible

for directing the steam uced in the reactor to the turbine whore it is used to rotate a
generator and produce electricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary
coolant.

3.1.2 W
ncludes: (a) the ‘eactor vessel, (b) two recirculation loops, (¢) two

recirculation pumps, (d) 11 safety/relief valves, and (e) connected piping out to a suitable
isolation vaive boundary. Stmdpl ed diagrams of the RCS and imporiant system inte: ‘aces
are shown in Figures 3.1-1 and 3.1-2. A summary of datz on selected RCS componems ‘s
presented in Table 3.1-1,

3.1.3 me.ﬂmmm
uring power operation, circulation in the RCS 's maintained by one

recirculation pump iu each of the two recirculation loops and th : associated jet pumps
internal (o the reactor vessel. The steam water mixture flows upward in the core to the
steam dryers and separators where the entrained liquid is removed. The steam i: piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixes
with the feedwater and is recycled again.

About 1/3 of the liquid in the d swncomer region of the reactor vessel is drawn
off by the recirculation pumps. The discharge of these pumps is returned to the inlet
nozzles of the jet pumps at high velocity. As the liquid enters the jet pumps, the slow
moving liquid in the upper region of the downcomer is induced to flow through the jet
pumps, producing reactor coolant circulation,

The steam that is produced by the reactor is piped to the turbine via the main
sieam lines. There are two main steam isolatior. valves (MSI . 5) in each main steam line.
Condensate from the turbine is returned to the RCS as feedwater.

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is dumped to the suppression chamber via safety/relief
valves on the main steam lines. A LOCA inside containment or tion of the Automatic
Depressurization System (ADS) also dumps heat to the suppression chamber. Makeup to
the RCS is provided by the Reactor Core Isolation Cooling (RCIC) cystem (see Section
3.2) or by the Emergency Core Cooling System (ECCS, see Section 3.3). Heat is
transferred from the containment by the Residual Heat Removal (RHR) System operating
in the containment cooling mode. The RHR Service Water Sysiem completes the heat
uansfer path from the containment to the ultimate heat sink (see Section 3.8). Actuation
sys;‘em{ govide for automatic closure of the MSIVs and isolation of other lines connected
to the .

RCS overpressure protection is provided by eleven safety/relief valves which
discharge to the suppression pool.

31.4 %&mm.ﬂmm
The success cnriteria can be described in terms of LOCA and transient

mitigation, as follows:

= Anunmitigatible LOCA is not initiated.
- If a mitigatible 1. OCA is initiated, then LOCA mitigating systems are successfu!.
If a transient is ini*". ted, then either:

- RCS integrity i. maintained ard transient mitigating systems are successful,
or

8 2/89




3.1.8

3.1.6

Fitzpawrick

RCS integrity is not maintained, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful,

Component Ipformation

. RCS

. Total volume: Unknown

. Water volume: Unknown

. Steam volume: Unknown

. Steam flow: 17.1 x 106 b/r,

. Nermal operating pressure: 1020 psia

B WA -

. Safety/relief Valves (11)

5 l% Elg%
2 1105 829,000
7 1140 855,000

. Recirculation Pumps (2)

1. Rated flow: 45,200 @ 530 ft head (230 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Total fiow: 75.6 x 100 Ib/he @ 80.5 ft head (35 psid)

Support Systems and Interfaces

. Motive Power

1. The recirculation pumps are supplied by non-Class 1: rower.

. MSIV Operating Power

The instrument air system and the instrument nitrogen system support normal
operation of the MSIVs outside containment and inside containment,
mpectivel&. Valve operation is controlled by an AC and a DC solenoid gi‘l'ot
valve. Both solenoid valves must be deencr(,iud to cause MSIV closure. This
design prevents ?urious closure of an MSIV if a single solenoid valve should
fail. MSIVs are designed to fail closed if the pnematic supply is lost or if both
AC and DC control power is lost to the solencia pilot valves. This is achieved

b{ a local dedicated air accumulator for each MSIV and an independent valve
closing spring.

. Recirculation Pump Cooling

The reactor building closed cooling water (RECCW) system provides cooling
water to the recirculation pump coolers.
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Table 3.1-1. Fitzpatrick Reactor Coolant System Data Summary
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.2.1 %“‘““‘“{‘"
¢ reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
rovides makeup at reactor openet:\g pressure and does not require RCS depressurization.
g’he RCIC system is not consid to be part of the Emergency Core Cooun_l{ System
(ECCS, s¢e Section 3.3) and does not have a LOCA mitigating function. The RCIC
system is dcsiw to operate in conjunction with the RHR system to provide a high-

pressure decay removal capability.

3.2.2 %lun_nmunq
¢ reactor core isolation cooling system consists of a steam-driven turbine
pump and associated valves and piping for delivering makeup water from the condensate

storage tak or the suppression pool to the reactor pressure vessel. The RCIC system can
also operate in conjunction with the RHR system in a steam condersing mode for high-
pressure decay heat removal. In this mode, steam from the reactor vessel is condensed in
the RHR heat exchanger, and delivered to the RCIC pump suction for return to the RCS.

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2-2. A summary of da.a on selected RCIC system components 1§
presented in Table 3.2-1.

3.2.3 gm.m_ﬂ.nmnnn
during normal operation the RCIC is in standby with the steam supply valve to

the RCIC :(urbine driven pump closed and the pump suction aligned to the condensate
storage tank.

Upon receipt of a reactor pressure vessel (RPV) low water level ggml. the
turbine-pump steam suppl&wvdve 15 opened and makeup water is sugglied to the RPV. The
primary water supply for the RCIC is the condensate storage tank. The suppression pool is
used as a backup water supply. Reactor core heat is dunéped to the s ssion pool via
the safety/relief valves which cycle as needed to limit RCS pressure. The RCIC turbine
also exhausts to the suppression pool.

The RCIC can also operate in conjunction with the RHR system in the steam
condensing mode, in which condensed steam is delivered from the RHR heat exchanger
outlets to the RCIC pump suction for return to the RCS. In this mode of tion, reactor
decay heat is transferred to the RHR Service Water System via the RHR heat exchangers
mhler than to the suppression pool. The RCIC turbine still exhausts to the suppression
pool.

The RCIC system is d::id;ned to operate on DC power only for an unspecified
length of time. DC power is required for control and to operate most o{ the motor-operated

vﬂvesli:?l t;\e system. The only valve requiring AC power is normally open steam supply
valve .

32 Pmﬁénémn_cmm
or the RCIC system to be successful there must be at least one water source

and supply path to the turbine-driven pump, an open steam supgly path to the turbine, an
open discharge path to the RC, and an open turbine exhaust path to the suppression poul,

13 2/89



3.3.8

3.2.6

Fitzpatrick

Component Information
A. Steam turbine-driven RCIC pum

1.

Rated Flow: 600 &2@ 28&5 ft head (1214 psid)

2. Rated Capacity: |
3. Type: centrifugal

B. Condensate Storage Tanks (2)
1. Total Capacity: 400,000 1&1 (both tanks)

2. RCIC reserve capacity:

000 gal

Support System and Interfaces
A. Control Signals

1.

3

Automatic
a. The RCIC pump is automatically actuated on a reactor vessel low
water level signal,
b. The RCIC rump is automatically shut down on a reactor vessel high
water level signal by closing the steam supply valve. This valve
automatically reopens on a subsequent reactor vessel low water level
_l’i{nll to restart the RCIC pump.
¢ RCIC sysiem will be automatically shutdown by closing the
turbine trip valve if any of the following conditions exist; however,
the system must be manually restarted:

Turbine overspeed
Pump low suction pressure
High exhaust pressure from RCIC turbine

d. The RCIC steam line is automatically isolated if any of the following
conditions exist:

+ RCIC equipment space high temperature
- RCIC turb&e high ':tum ow i
+ RCIC turbine steam Line pressure low

¢. The RCIC pump suction is automatically realigned to the
suppression pool if the CST is unavailable.

Remote Manual

The RCIC system can be actuat. 4 and controlled by remote manual
means from the main control roc

B. Motive Power

1
2.

The RCIC turbine driven pump is supplied with steam from main steam
loop C, tépstream of the main steam isolation valves.
Al RCIC valves and supportir g equipment are Class 1E loads that are

sugplied from the DC and AC power systen.s as described in Section
3.5, The RCIC system is designed to be operable on DC power onlr.
Valves that must open to start the system are DC-pewered. Normally
open isolation valve 13-15 is AC-powered.
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C. Other

1. Lubrication for the turbine-driven pump is supplied locally.

2. The RCIC turbine lube oil cooler is cooled by water diverted from the
RCIC pump discharge and returned to the barometric condenser.
Design maximum lube oil cooling water temperature for the RCIC pump
is not known,

3. RCIC pump gland seal leakoff is collected, condensed and retumed to
the pump suction. A vacuum pump maintains condenser vacuum.

4. The RCIC pump is located in the West Crescent Room which has area
coolers supplied by the ESW system (see Section 3.7)
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Fitzpztrick Reactor Core isolation Cooling (RCIC) System

Figure 3.2-1.
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Table 3.2-1. Fitzpatrick Reactor Core Isolation Cooling System Data
Summary for Selected Components

COMPONENT 1D conp. LOCATION POWER SOURCE [VOLTAGE! POWER SOURCE EMERG.
TYPE % LOCATION __ |LOAD GRP.

cST T® ST

RCICP1R TOP CRESW

RCIC13-131 MOV CRESW BMCC3 125 CRESW DC/A
RCIC13-132 MOV CRESW BMCCa 125 CRESW DC/A
RCIC13-15 MOV AC MCC163 6500 CRESE ACB
RCIC13-16 MOV 272PA BMCC1 125 CRESW DC/A
[Rcici3 8 MOV CRESW BMCC1 125 CRESW DA
RCIC13-20 MOV CRESW BMCC1 125 CRESW DC/A
RCIC13 21 MOV CRESW BMCC1 125 CRESW DC/A
RCIC1227 MOV TORUS BMCC1 125 CRESW DA
RCIC13 30 MOV CRESW BMCC1 125 CRESW DC/A
RCIC13-39 MOV CRESW BMCC3 125 CRESW DCA
RCIC1341 MOV TORUS BMCC3 125 CRESW DOA
RCICHO01301 MOV CRESW BATA 125 125A DCA
RCICHO1302 HY CRESW BATA 125 125A DCA
'SUP. POOL TK TORUS
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3 %;%&f?nmm

¢ s an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS alsc peiforms suppression pool cooling
and containment spray functions and has a capability for mitigating transients.

332 ﬁmm..m.nuum
¢ emergency core cooling system consists of the following subsystems:

«  High-pressure Coolant Injection (HPCI) System
- Automatic Depressurization System (ADS)
Core Spray System (CSS)
Low-pressure Coolant Injection (LLPCI) System

The HPCI system provides make-up water to the reactor pressure vessel (RPV)
in the event of a small break LOCA which does not result in a rapid depressurization of the
reactor vessel. The HPCI system consists of a steam-turbine driven pump, system piping,
valves and controls, The Condensate Storage Tank (CST) is a water source for the HPCI
system,

The automatic depressurization system (/ 5) provides auviomatic RPV
depressurization following a small break LOCA or transient so that the low pressure
systems (LPCI and CSS) can provide makeup to the RCS., The ADS utilizes 5 of the 11
safety/relief valves that perform the RCS overpressure protection function and discharge
the high pressure steam to the suppression pool.

The core spray system supplies make-up water to the reactor vessel at low
pres ure. The z:tem consists of two independent trains, each of which has one 100
capacity motor-driven pump to supply water from the suppression pool to a spray sparger
in the reactor vessel above the core.

The low-pressure coolant injection system is an operating mode of the Residual
Heat Removal (RHR) system, and provides make-up water to the reactor vessel at low
pressure. The LPCI system consists of two independent trains, each with two motor-
driven pumps which deliver water from the suppression pool to one of the RCS
recirculation loops. The RHR system can be manually realigned as needed to perform
suppression pool cooling or containment :rra as part of the basic emergency core cooling
function. The RHR heat exchangers can also be aligned for steam condensing operation in
conjunction with the RCIC system (see Section 3.2). This is not an ECCS function.

The HPCI system is shown in Figures 3.3-1 and 3.3-".. Simplified diagrams of
the LPCI system are :Presemed in Figures 3.3-3 through 3.3-6 and the Core Spray Svstem
is shown in Figures 3.3-7 and 3.3-8. Interfaces betweer. these systems and the RCS are

_srhcg\‘vnair; Slection 3.1. A summary of data on selected ECCS components is presented in
abid 3.5-1,

3.3.3 Snug:..ﬂn:mm

All ECCS systems normally are in standby. The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI system is automatically started in re?onse to decreasing
RPV water level, and will serve as the primary source of makeup if RCS pressure renniins
high. Reactor core heat is dumped to the sx_x&pression t‘faool via the safety/reliel valves
which cycle as needed to limit R('_PS pressure. The HPCI flow controller maintains constant
water flow over the pressure range of HPCI operation. The HPCI turbine also exhuusts to
the suppression pool. Operation of the HPCI system is not directly dependent on AC

19 2/89



Fitzpatrick

electric power. If the LOCA is of such a size that the coolant loss exceeds the HPCI
system capacity or if mcngfcpressure 1§ 100 low to operate the steam turbine-driven HPCI
pump, then the CSS and LPCI systems can provide higher capacity makeup to the reactor
vessel at low pressure.

Automatic depressurization is provided to automatically reduce RCS pressure if
a small break has occurred and RPV water level is not maintained by the system.
Rapid depressurization permits flow from the CSS$ or LPCI systems to enter the vessel.
Water is taken from the suppression pool by each of these systems for injection in'o the
core. The CSS can be manually aligned to take a suction on the CST.

A large LOCA results in rapid depressurization of the RCS. This class of
LOCA is mitigated by the CSS or I systems without the need for the ADS. RHR
loops A and/or B can be aligned for suppression pool cooling, with heat being transferred
to the RHR service water system (see Section 3.8) via the heat exchangers, One
RHR loop can be aligned for suppression pool cooling while the other loop continues to
function in the LPCI mode.

3.3.4 Eaém_s Mﬁﬁnl_c.l:l.ltﬂ&
A mitigation requires that both the emergency coolant injection (ECI) and

emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
criteria are not clearly defined in the Fitzpatrick FSAR but can be inferred from Tump
capacities that are defi “ed based on certain design basis accidents that are considered in the
licensilrjggrocess based on licensing considerations. The ECI system success criteria for a
large A are the following:

1 of 2 core spray pumps with a suction on the suppression pool, or
3 of the 4 low pressure coolant injection pumps with a sucticn on the
suppression pool,

The ECI system success criteria for a small LOCA are the following:

- The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank, or
The automatic depressurization system (ADS) and 5 of 4 LPCI pumps with a
suction on the suppression pool, or
The automatic depressurization system and 1 of 2 core spray pumps with a
suction on the suppression pool.

The success criterion for the ADS is the use of m{ 1 of 2 ADS trains. It is possible that the
coolant inventory control function for some small LOCAs can be satisfied y low-capacity
high-pressure injection systems such as the control rod drive hydraulic system (see Section
3.6). The ECR success criteria for LOCAs are related to the ECI success criteria above.
All injection systems essentially are operating in & recirculation mode wien drawing water
from the suEprcssion pool.

or transients, the success criteria for reactor coolant inventory control involve
the following:

Either the recctor core isolation cooling (RCIC) system (not part of the ECCS,
see Section ..2), or

Small LOCA mitigating systems

For the suppression pool cooling function to be successful, one of two RHR
trains must be aligned for containment heat removal and the associated RHR service water
train must be operating to complete the heat transfer path from the RHR heat exchangers to
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the ultimate heat sink. In a given RHR train one of two pumps must operate with an open
flow path through the RHR heat excharger.

3.5

A.

3.3.6

Component Information

Steam turbine-driven HPC! nump

1. Rated flow: 4250 oggn  unknown head
2. Rated capacity: 1

3. Type: centrifugal

. Low-pressure Coolant !njsction (LPCI) Pumps (4)

1. Rated flow (3 out of 4 pumps): 23.10“0)£pm@ 450 psid
2. Rated capacity (3 out of 4 pumps): 1
3. Type: vertical turbine

. Core spray pumps (2)

1. Rated flow: 4625 ngm@ 113 psid
2. Rated capacity: 100%
3. Type: centrifugal

Automaiic-depressurization valves (7)
1. Rated flow: 855,000 Ib/hr @ 1140 psid (each)

Pressure suppression ~hamber

1. Design pressure: 565;5‘

2. Design temperature: 220°F

3. Maximum operating water temperature: 170°F
4. Minimum water volume: 105,600 fi3

RHR heat exchangers (2)
1. Rated capacity: 100%
2. Heat rate: 70 x 106 Bruhr each
3. Type: Shell-and-tube

. Condensate storage tank

1. Reserve capacity for ECCS: 200,000 gallons

Actuation and Control
1. HPCI Actuation and Control

a. The HPCI pump is actuated by high drywell pressure or low reactor
water level,

b. The HPCI turbine is automatically shutdown on a reactor vessel high
water level signal. It is not known if the system (Ref. 1, Section 6.4) is
capable of automatic restart. Other conditions resulting in turbine
shutdown are:

- Turbine overspeed

- Low suction pressure

- High turbine exhaust pressure
- Automatic isolation

¢. The HPCI gump suction is automatically switched to the sup »==*-ion
pool on high suppression pool water level or low CST level,
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d. HPCI control power requirements are described in Section 3.4,
2. ADS Actuation and Control
a. The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressure and discharge pressure
indication on at least one I or two CSS eulx)ngs
b. The ADS valves fail closed on loss of 125 control power, loss of
125 VDC solenoid pilot valve power or loss of pneumatic pressure
(Ref. 1, Section 7.4),
3. LPCldem.:r'ayAcmﬁonlndOmn'ol
a. The LPCI and Core Spray Systems are automatically actuated on receipt
of: (1) low reactor water level, or (2) high drywell pressure coincident
with low RCS pressure,
b. LPCI initiation automatically causes all RHR components to perform
their function under the mode.
¢. LPCI and CSS control power requirements are described in Section 3.4,

B. Motive Power

1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
and DC loads that can be ;:Xpned from the emergency diesel generators or
station batteries, as described in Section 3.5,

2. The steam supply valves to the HPCI turbine are Class 1E loads. Valves
that must open to start the pump are DC-powered. Normally open isolation
valve 23-15 is AC-powered,

3. The HPCI turbine-driven pump is supplied with steam from main steam
loop B, upstream of the main steam isolation valves.

C. Cooling Water

1. Lubrication and cooling for the HPCI turbine-driven pump are supplied
locally. It should be noted that the pump lube oil cooler is cooled by water
diverted from the HPCI pump discharge and returned to the pump suction.
ll‘)eslgn maximum cooling water temperature for the HPCI pump is not

nown,

The LPCI pump seals are cooled by the Emergency Service Water System
(ESWS) (see Section 3.7).
CSS pumps are cooled locally.
RHER heat exchangers are cooled by the RHR Service Water System
(RSWS) (ac2 Section 3.8),

L. Other

1. The hydraulic steam turbine stop and control valves for the HPCI pump are
normally clesed. These valves must be opened by a DC-powered auxiliary
oil pump in order to start the HPCI pump. A shaft-driven oil pum
provides hydraulic pressure to maintain these valves open once the EIPC};
f{t;)m 1§ operating.

I pump and valve leakoff is collected and condensed in a gland seal
condenser. A condensate pump returns the condensate to the H£Cl pump
suction. A vacuum pump maintains condenser vacuum. The vacuum pump
exhausts to the standby gas treatment system.

3.3.7  Section 3.3, References

1. Fitzpatrick FSAR.

Ia' »o
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Figure 3.3-2. Fitzpatrick High Pressure Coolant Injection (HPCI) System Showing Component Locations
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Figure 3.3-7. Fitzpatrick Core Spray System Train A and Train B
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Table 3.3-1. Fitzpatrick Emergency Core Cooling System Data
Summary for Selected Components
COMPONENT D COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE| EMERG.
"CONTROL VALVE nv"PL CRESE AOCATION 08D sav.
CSS-PMA MOP CRESW BUS105 4160 DIE SGRS AC/A
CSS-PMB MDP CRESE BUS106 4160 DIE-SGRN AC/B
CSS1407A MOV TORUS MCC153 600 CRESW AC/A
CSS14-078 MOV TORUS MCC163 600 CRESE AC/B
CSS14-11A MOV 30C6R8 MCC152 600 27288 AC/A
CSS1a-118 MOV 300R8 MCC162 600 272R8 AC/B
CSS14-12A MOV 300R8 MCC152 600 272RB ACIA
CSS14-128 MOV 300RB MCC152 600 27218 AC/B
CSS14-26A MOV CRESW MCC153 600 CRESW AC/A
CSS14-268 MOV CRESE MCC 163 600 CRESE AC/B
cST TK CST
HPoI23-14 MOV CRESE BMCC- 125 CRESE 0GB
HPCI23-15 MOV RC MCC153 600 CRESW AC/A
HPCI23-16 MOV 272PA BMCCH 125 272R8 DCB8
HPCIZ3-17 MOV CRESE BMCC2 125 CRESE DC8
HPCI23-19 MOV CRESE BMCCH 125 272R8B DC/B
HPCIZ3-21 MOV CAESE BMCCS 125 272R8 DoB
HPCI23-24 MOV CRESW BMCCA4 125 CRESE o8
HPCI23-30 MOV CHESE BMCCH 125 272R8 ocB
HPCI23-57 MOV CRESE BMCC4 125 CRESE nC/8
HPCI23 58 MOV TORUS BMCCa 125 CRESE DCB
RH HXA HX RHIE XA
RH-HXB HX RHRHXE
RH-FMA MDP CRESW BUS105 4160 DESGRS  [ACA
R OMB MDP CRIGE BUS106 4160 DIE-SGRN ACE
RHPMC MOP CRESW BUS105 4160 DIE-SGRS AC/A




68/C

Table 3.3-1. Filzpatrick Emergency Core Coolirg System Dat:
Summary for Selected Componenis (Continued)

COMPONENT 1D cCOomMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE _ LOCATION LOAD GRP._
AH-PMD MDP CRESE BUS106 4150 DIE-SGRN AC/B
RH10-12A MOV CRESW MCC151 600 272R8 AC/A
AH10-128 MOV CRESE MCC161 600 272RB ACB
RH10-13A MOV CRESW MCC153 690 CRESW ATIA
RH10-138 MOV CRESE MCC163 601 CRESE ACB
RH10-13C MOV CRESW MCC153 600 CRESW AC/A
RH19-130 MOV CRESE MCC163 600 CRESE AC/G
RH1D 254 MOV 272PA MCC153 600 CRESW AC/A
RH10-258 MOV 272PA MCC163 600 CRESE ACB |
RH10-26A MOV 300RB MCC152 §00 272R8B AC/A
RH10-26A MOV 300RB MCC152 600 272R8 AC/A
RH10-268 MOV 300RB MCC 161 600 27288 AC/B
RH10-268 MOV 300RB MCC151 600 272RB ACB
RH10-27A MOV 272PA MCC153 600 CRESW AC/A
RH10-278 MOV 272PA MCC163 600 CRESE “ACB
RH10-31A MC 300R8 MCC152 600 272RB AC/A
RH12-31A MOV 300RB MCC152 600 272R8 AC/A
RH10-318 MOV 300RB MCC161 600 272A38 AC/B
RH10 318 MO 30018 MCC 161 600 2728 ACH
AH10 34A MG |CREsw MCC153 500 CRESW ACIA
RH10-34A MO~ CRESW MCC153 600 CRESW AC/A
RH10.348 MOV CRLSE MCC163 500 CRESE ACB
RH10-348 MOV CRESE MCC163 600 CRESE AC/B
RH10-36A MOV CRESW MCC153 650G CRESW ACA
RH10-368 MOV CRESE MCC163 600 CRESE ACB
(TIH10-38A MOV CRESW MCC153 600 CRESW TACA
RH10-28A MOV CRESW MCC153 600 CRESW AC/A
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Table 3.3-1. Fitzpatrick Emergency Core Cooling System Data
Summary for Selected Components (Continued)

COMPOKENT D COMP. LOCATION POWER SOUKCE [VOLTAGE| POWER SOURCE EMERG.
IYPE | e LOCATION ACAD GRP_ |

RH10 388 MOV CRESE MCC 163 600 CRESE  |ACSB
RH10 388 MOV CHESE MCC163 600 CRESE ACB
RH10-35A MOV CRESW MCC153 600 CRESW AC/A
RH10-39A MOV CRESW MCC153 600 CRESW AC/A
RH10-393 MOV CRESE MCC163 600 CRESE ACB
RH10 398 MOV CRESE MCC163 600 CRESE ACH
HRH1G-65A MOV CRESW MCC153 660 CRESW AC/A
RH10 656 MOV CRESE MCC 163 600 CRESE ACB
RH10-66A MOV CRESW MCC153 600 CRESW ACA
RH1066A MOV CRESW MCC153 600 COESW AC/A
QH10668 MOV CRESE MCC163 600 CRESE ACB
RH10-668 MOV CR%S: MCC163 600 CRESE AC/B
RH10-70A MOV RHIHXA MCC151 600 272R8 AC/A
RH3:0-708 MOV RHHXB MCC 161 600 272R8 AC/B
STOP VALVE HY CRESE

SUP. POOL TX TORUS
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3.4 INSTRUMENTATION AND CONTROL (1&C) SYSTEMS

3.4.1

The instrumentatior and control systems consist of the Reactor Protection
System (RPS), other actuation and coatrol systems, and systems for the display of plant
information to the operators. The KPS monitors the reactor plant, and alerts the operator to
take corrective act.on before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly s, utdown the reactor when plant conditions exceed
une or more specified limits. The other actuation systems will automatically actuate various
safety systems hased on the specific limits or combinations of limits that are exceeded. A
remote shutdown capability is provided to ensure that the reactor can be placed in a safe
condudon in the event that the main control room must be evacuated.

3.4.2

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components in the scram portion of the
Control Rod Drive Hydraulic System /see Section 3.6). Other actuation and control
systems include independent sensor and transmitter units and relay units that interface with
the control circuits of many different components in safety systems. Operator
instrumentation display systems consist of display panels that are powered from various
DhCut;uscs (seelScction 3.5). Remote shutdown capability is provided by the auxiliary
shutdu' i vanels.

3.4.3  luster Operation
A FPS
The RPS has four input instrument channels and two output actuation trains.
£.PS inputs are |' :ted below:

Neutron moi itoring system
- RCS high pre2ssure
- Low water leve! in reactor vessel
- Turbine stop valve closure
- Turbine control valve fast ciosure
- Main steam line isolation signal
- Scram discharge volume high water level
- Primary containi. *nt high pressure
= Main steam lin¢ high radiation
- Main condens .« low vacuum
- Mode Switch in SHUTDOWN

In addition, the operator can manually initiate a scram.

Both outprt channels must be de-energized to initiate a scram. The failure of a
single component or power supply do- * not prevent a desired scram or cause an
unwanted scram.

B. Other Actuation and Control Systems
Other actuation and control systems cause the various safety systems to be
siarted, s*opped ur realigned as needed to respond to abnormal plant conditions.
Dy s regarding actuation logic are included in the system description of the
actuated system,
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Remote Shutdown

The capability for safe shutdown from outside the ¢ trol room has been
provided by Remote Shutdown Panel 25RSP, a manual + )$ panel, and by the
Auxiliary Shutdown panels 25ASP-1, 25ASP-2 and 25ASP-3. This capability
1s provided to permit safe shutdown of the reactor in the unlikely event of fire
in the Control Room, Relay Room and/or Cable Spreading Room. The
necessary controls and identification are located on and/or within view of the
paneis including a dedicated intercom telephone system, with an independent
power supply, to aliow communications between the pansle, Other than ADS
valve control stated in the Fitzpatrick Final Safety Analysis Report, details of
the components and instrumentation controlled by these panels are not known,

Mk »
N

A. RPS

B.

The R™" uses hindrance logic (normal = 1, tnp = 0) in both the lnput and output
logic. “™.: .efore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e the channel has a fail-safe failure mode)
A reactor scram will occur upon Joss of control power to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive

hydraulic system (see Section 3.6). Details of the RPS for Fitzpatrick have not
been determined

Other Actuation Systems

A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective components. Actuation Systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = O, trip = 1). In this case, an input channel will be in a trip state when
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for lesting or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power will cau.s ystem or component a~tuation, as is the case

with the RPS. Details of the other actuation systems for Fitzpatrick have not
veen determined.

Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control “oom operators are capable of
operating individual components using norr.aal ¢ atrol circuitry, or operating
groups of components by manually trip'ing the RPS or other actuation
subsystern. The control room operators #l: 0 may send qualified persons *...0
the plant to nperate components locally « - from some other remote control
location (i.e., the remote shutdown panel 0. a motor conol center). To make

these judgments, data on key plant parameters must be available to the
operators.
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3.4.5  Support Systems and Interfaces

A. Control Power
1. RPS
The RPS is powered via motor-generator sets from the 600 VAC Class 1E
electric power system (see Section 3.5).
2. Other actuation and control systems
Control power sources for various systems are summarized in Table 3.4-1,
3. Operator instrumcntation
Essential instrumentation appears to be powered from the 120 VAC systen.
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Table 3.4-1. Matrix of Fitzpatrick Control Power Sources

SYSTEM

RCIC

HPCI

ADS A LOGIC

ADS B LOGIC

LPCIA LOGIC

LPCI B LOGIC

CORE SPRAY A LOGIC

CORE SPRAY B LOGIC

DGA DIESEL CONTROL

DGB DIESEL CONTROL

DGC DIESEL CONTROL

DGD DIESEL CONTROL

BACKUP SCRAM VALVES A

BACKUP SCRAM VALVES B

ESWS A

ESWSB

TRAIN A | TRAIN B

QUTBOARD M3IV'S

INBOARD MSIV'S

37
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3.5 ELECTRIC POWER SYSTEM

3.5.1

The electric power system supplies power 1o various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.5.2

The onsite Class 1E AC electric powes system consists of two AC load groups.
There are a total of four diesel generators which operate in parallel in sets of two, to supply
each of the two AC load groups. Each load gro'% consists of ciie 4160 VAC bus and two
600 VAC buses. In addition, there are / ““) VAC motor control centers. The Cl s
1E plant DC power sources consist of two 3 v batteries. Each battery is connected to
supply a separate 125 VDC distribution , vhich supplies DC loads. A 120 VAC
system is supplied via the 600 VAC system. ‘ ’

The 4160 and 600 VAC electric power distribution system at Fitzpatrick is shown
in Figures 3.5-1 and 3.5-2. The 125 VDC electric power distribution system is shown in
Figures 3.5-3 and 3.5-4. The 120 VAC instrumentation power system is shown in Figure
3.5-5 and 3.5-6. A summary of data on selected electric power system components is

resented in Table 3.5-1. A partial listing of electrical sources and loads is presented in
able 3.5-2,

3.8.3

Durini normal operation, the Class 1E electric power system is supplied from
the 345 kV switchyard through three system auxiliary transformers. Two reserve power
supplies are a 115 kV switchyard at Lighthouse Hill and a 115 kV switchyard at the Nine
Mile Point Nuclear Station.

Each redundant sysiem of the Emergency AC Power System consists of two
diesel generator units, 4160 V switchgear, and interconnecting cables. Each diesel
generator is capable of either synchronous or independent operation and is provided with
independent air starting and fuel oil systems. The switchgear associated with each of the
redundant emergency power sources contains an individual output breaker for each of the
diesel generator units and a common tie breaker. The diesel generators are automatically
started and connected to their respective buses when rated voltage and frequency conditions
have been established by the generator (about 10 seconds after a start command), Essential
loads are then automatically reenergized in a predetermined sequence. Nonessential loads
are not reenergized.

If either diesel generator of an emergency AC power source fails to start in
resporse to the automatic transfer signal, closure of the tie breaker is inhibited, and a
limited complement of engineered safeguard loads are automatically connected to the
respective emergency bus in a prescribed manner. If the diesel generators are supplying
emergency bus loads during a postulated accident or shutdown, and one of the diesel
generator engines fails such that it is being motorized by its comEanion unit, then the
reverse power relay will trip the failed diesel generator before the companion diesel
generator trips on overload.

There are two independent 125 VDC power divisions. Each division includes
one 125 VDC battery with its own battery charger. The two divisions are considered to be
redundant based on the distribution of DC loads between the two divisions,

The 120 VAC system provides power for essential instrumentation and for
control relays for inboard and ou'board RCS and containment isolation valves. This
system is powered from 600 VAC MCCs or from a 125 VDC distribution panel as shown
in Figures 3.5-5 and 3.5-6.
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The redundant safeguards equipment has been divided into "load groups.'

Load group AC/A contains components powered either directly or indirectly from 4160 bus

B105. Load group AC/B contains components powered either directly or indirectly from

4160 bus B106. Components receiving DC power are assigned to load groups DC/A or
DC/B, based on the battery power source

34 Svate e o Saikd hals

Basic system success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line sysiems, which then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for cross-ties that may exist between independent load groups

Each Class 1E DC load group is supplied initiall. .om its respective battery
(also needed for diesel starting)

Each Class 1E AC load group is isolated from the non-Class 1E system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intact

Power to the battery chargers is restored before the batteries are exhausted

Component Information

Standby diesel generators (DGA, DGB, DGC, and DGD)
Power rating: 2600 kW continuous
Rated \x“.lu.;;:' 4160 VAC

Manufacturer: Bruce GM

Station batteries (A and B)
Rated voltage: 125 VDC
Rated capacity: unknown

l

Support Systems and Interfaces

Control Signals
1. Automatic
The standby diesel generators are automati ally started on the following
signals:
Loss of offsite power

Accident signal (drywell high pressure or reactor low low water level)

2. Remote manual

The diesel generators can be started, and connected to the emergency buses

from the main control room

Local

The diesel generators can be started I illy, but not connected to the

emergency buses

Diesel Generator Auxiliary Sy

The following auxiliaries are provided for the emergency diesel generator

. Cooling
The emergency service water system provides for diesel cooling (see
Section 3.7)

.
Fueling
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Fitzpatrick

A long-term diesel fuel supply is provided underground, near the diesel
building. This fuel supply is designed to support the operation of the
dies>l generators for seven days

Lubrication

Each diesel generator has a self-contained lubrication system

Starting

Two independent and redundant starting air systems are provided for each

diesel generator, Each air accumulator is capable of storing air for ten

normal starts of a diesel engine,

Control power

Each diesel generator is dependent on 125 VDC power from a station

battery for control power, as follows:

Ricsel Generator  RC Distribution Panel Battery
Aand C 2A A
Band D 2B B

Diesel room ventilation

Ventilation is supplied to each emergency generator room by separate
intake/exhaust fans and ductwork which maintain the environmental
conditions in the rooms within the limits for which the diesel generator and
switchgear have been qualified. This system may be needed for long term

Operation of the diesel generator
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Table 3.5-1. Fitzpatrick Electric Power System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP._|
71DCA4 PNL DIE-SGRS BUS2A 125 125BC-A DC/A
71D0CB4 PNL DIE-SGRN BUS28B 125 125BC-B DC/8
BATA BATT 125A 125 DC/A
BATB BATT 1258 125 DO/B
BCA BG 125BC-A MCC252 600 WSGR AC/A
BCB - 125BC-B MCC262 600 ESGR AC/B
BMCC1 PNL CRESW BUS2A 125 125BC-A DC/A
BMCC2 PNL CRESE BUSZ2B 125 1258C-B DC/B
BMCC3 PNL CRESW BUS2A 125 1258C-A DC/A
BMCC4 PNL CRESE BUS2B 125 1258C-B DC/B
BMCC6 PNL 272RB BUSZB 125 125BC-B oC/B
BUS 105 BUS DIE-SGRS DG-AC 4160 DIE-SGRS AC/A
BUS 107 BUS DIE-SGRN DG-BD 4160 DIE-SGRN AC/B
BUS 115 BUS 300R8 BUS105 4160 DIE-SGRS AC/A
BUS 116 BUS 300RB BUS106 4160 DIE-SGRN AC/B
BUS 125 BUS WSGH BUS105 4160 DIE-SGRS AC/A
BUS 126 BUS ESGR BUS106 4160 DIE-SGRN AC/B 3
BUS 2A PNL 125B8C-A BCA 125 125BC-A DC/A
BUS 2A PNL 125BC-A BATA 125 125A DC/A
BUS 2B PNL 1258C-B BCB 125 1258C-8 DC/B
BUS 28 PNL 125BC-B BATB 125 1258 DC/8
CBA, CBC CB DIE-SGRS AC/A
CBB, CBD cB DIE-SGRN AC/B
DG-AC DG DIE-S BUS105 4160 DIE-SGRS AC/A
' DGBD oG DIEN BUS106 4160 DIE-SGRN AC/B
MCC 151 BUS 272RB BUS115 600 300RB AC/A
MCC 152 BUS 272R8B BUS115 600 300RB AC/A
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Table 3.5-1. Fitzpatrick Electric Power System Data Summary
for Selected Components (Continued)

COMPONENT ID | comp. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.

JYPE LOCATION LOAD GRP.|

MCC 153 BUS CRESW BUS115 600 300R8 AC/A |
[MCC 161 BUS 272RB BUS116 600 300RB AC/B
MCT 162 BUS 272RB BUS116 600 300AB AC/B
MCC 163 BUS CRESE BUS116 600 300R8 AC'B
MCC 252 BUS WSGR BUS125 600 WSGR AC/A
MCC 262 BUS ESGR BUS126 600 ESGR AC/B
T13 TRAN 30CRB BUS105 4160 DIE-SGRS AC/A
Ti4 TRAN 300RB BUS106 2160 DIF SGRN AC/B
715 TRAN WSGR BUS105 4160 DIE-SGRS AC/A
716 TRAN ESGR BUS106 2160 DIE-SGRN AC/B




Table 3.5-2. Partial Listin

at Fitzpatrick

of Electrical Sources and Loads

POWER VOLTAGE | EMERG |POWER SOUARCE| LOAD LOAD C COMPONENT |

SOURCE LOAD GRP| LOCATION |SYSTEM [COMPONENT ID| TYPE |  LOCATION
(BATA 128 BEA TZEA EF  [BUSZA  |PNL [T28BCA

BATA 128 DOA | 128K RCIC | ACICHOT301  TMOV | CRESW
(BATA 128 OTA T25A RCIC | RCICHO1302 | AV
(BATE 158 (1258 EF PRL[125606
(BCA 128 A TZEBCA BUS 2A PNC | 125BC-A
BCE 728 DB [125808 PN [1258C8 |
BMCC 128 DCA W RCIC | REICiST MOV [272PA |
[BMCC T 125 OC/A CRESW RCIC  |ACIC1318  |MOV | CRESW ]
e 7% CREEW (R [RTI R WOV eREEW
BNMCC T 128 BC/A W RCIC  |RCIC1S21 MOV |CRESW ]
BMCCT F13 OCA W ACIC1S-27 MOV [Tenaus |
LS 128 A W ACIC [ACIC1380 | MOV |CRESW ]
Ll K L TCA CRESW RCIC13-16 MOV | 272FA
(BMCC2 1285 BC/B CRESE (HPCI23-1a  |MOV | CRESE |
CLER 128 OC/B~ |CRESE  |ECCS [WPCIZ317 — |WMOV |CRESE
BMCCS P 7 [CRESW IC |RCICI3131  |MOV |CRESW
EUEEE 128 BCA CRESW C [RCCTSTaE T [MOV [CRESW |
ELEEE 125 CIA CRESW [ACIC13-36 | MOV | CRESW
BMCCS 128 7 [CRESW | RCIC  |ACICTa4T — [MOV [TORUE |
EE 728 oC8 MOP |CRESE |
e 128 (1) CRESE HPCl2a-24  |NMOV |CRESW 1
e 128 DC®  |CRESE ECCS  |HPCI2387 MOV |CRESE
e 128 [CRESE  |ECCS |HPCIZabe  [MOV [TORUE —
"BMCC 728 DC/B | CRESE (ACIC23-.24 | MOV |CRESW
BMcCA 128 7 CRESE H10-1 MoV | TORUS
BMCCE 125 7 [272RB ECCS |HPCIZ3-16  |MOV |272PA
BMCCe 125 DC/B [272RB | ECCS |HPCIZS18 MOV |CHESE —
"BMCCE 125 <l [272RB |ECCS |HPCIZ32T  |MOV |CRESE
BMCCE 128 OCB  |272RB ECCS  |HPCIZS. MOV | CRESE |
BMCCE 125 0C/8 272AB (HPCI23.16 MOV | 272FA
(BUS105 4160 ACA [E-SGRS ECCS | CSS.PMA MOP | CRESW
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick (Continued)

POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD | LOAD — [COMP| COMPONENT ]
SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE | LOCATION
BUSI08 1160 ACTA DIESGRS | ECCS  |RHPMA — |WOP [CRESW
BUS 08 4160 ACA DIE-SGRS RHPMC WOP  |CRESW |

BUS 106 4160 ACA DIE SGRS (13 BUS 116 |BUS | 300RB
BUS105 4160 AC/A DESGRS  |EP Te8  |BUS |WeGR
BUST08 aT60 ACA T TTERT[BGAC |G |DES
BUS105 4160 AG/A DIE-SGRS K TRAN [300RE
[BUS 105 4160 ATA DE-SGRS  |EP T8 |TRAN |WSGA
BUS 108 q160 AC/A [ESWS | DGAC DES
BURTOS T TR ' G LI L 7 ——
"BUSTo8 7780 ACA I RSWS |RSWPIA — [NMOF TPOWMPRE 1
BUS106 360 AC/A - (RSWS |RSWBIC  |MDP |PUMPHE
BUS108 3180 ACTE T N ECCS |COSGPMB | MDP |CRESE |
BUS 106 3160 ACB I ECCS |RH-PMB — |MOP |CRESE
UsT06 4160 ACE ECCS  |RHPMD  |MOP |CRESE
BUST08 1180 ACB | DIESGAN BUS 116 BUS [S00RB |
BUS 106 4160 ACE DIE-SGAN P BUS 120 BUS [ESGA ]
BUS106 4160 ACE ! EP DGBD DEN
BUS 106 4160 ACB | DE-SGAN Y14 N [300RB |
BUS 108 4160 ACE | DIE-SGAN EP Tie TRAN |ESGA ]
BUS 106 4160 AC/E | DIE-SGAN BG-60 G |DEN
BUS 106 4160 ACT/B | DESGAN ESWS |AHPMBD  |MOP |CRESE
BUS 106 4160 AC'H | DIESGAN RSWPIB | MOP |PUMPHE
BUS106 4160 ACE FIE SGAN RSWS [RSWPID — |MOF [PUWMBHE
[BUST15 800 AC/A 300RB MGG 151 BUS |272RB |
BUS11S 800 AC/A 300RB MCT182  |BUS |272RB ]
BUSI15 800 AG/A 300RB MCC 183 oJUS | CRESW
BUSTI6 600 AZ/B | 300AB 42 MCC 161 BUS |[272RB
BUSTIE 6§00 ACB 300RE EP MCC 162 BUS [27eRB
BUSTI6 500 AC/E | 300R8 33 MCC 163 BUS |CRESE
[BUS125 600 AC/A WSGR MCC 252 BUS | WSGR
BUS 125 600 AG/A WSGH SWS |ESW-P2A  |MDP [PUMPHS |




Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick (Continued)

~ POWER | VOLTAGE | EMEAG |POWER SOURCE] LOAD LOAD COMPONENT |
SOURCE LOADGRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOCATION
[BUST26 00 ACB ESGR 13 "IeTo TV R ESGR
CNEES 00 ACB | ESGR ESWS [ESWP2E  [MDP | PUMPHS
[BUSZA () ) T288C-A 43 PNL | DIESGRS
[BUSZA F13 BOA - ~[T8BCA P BMCCT CRESW
(BUS2A F BEA | 125BCA (12 BMCCS CRESW |
'BUSZE 125 BeB 125608 13 PNC  |DIESGAN |
(BUSEE 125 BCB 125BC-B EP  |BMCCZ  |PNL |CRESE |
(BUSZ8 | 128 125608 43 BMCCH PNL | CRESE
BUSZB 128 [oIo:) 125B0-B EP BMCCE  |PNL |272RB
OGAC 4160 ACA : P BUS 108 BUS |OESGRS |
BG-80 4160 ) BIE SGAN BUS 106 |BUS |DESGAN
MCCIE 00 AC/A FRFLT) RRVG-12A  [MOV |CRESW 1
MCC 181 600 ACA 272RB ECCS |RHIO-J0A MOV | ARRFYXA
MCC161 800 AC/A 272RB RH10-18 MOV [RC
MGC18 600 AC/A 272H8 RSWS | 10-14BA | MOV | 272RE ]
MCC181 00 AL 272RB REWS | RSWI10-140A |MOV [272RB
MCCI81 800 ' A |272RB | RSWS [RSWI08eA WOV [RRERG
MCC 182 800 AC/A 272RB ECCE [CSSI4-11A  |MOV | 300RB
MCC 182 800 AG/A 272RB a1 L L m—
MGG 152 800 AC/A 272RB ECCS |RHIO26A  |[MOV [300RE 1
MCC152 800 AGIA 272RB H10-26A  |MOV |300RB |
MCC 152 600 AC/A FEFLT) H10-31 MOV |300RB ]
[Wceiss 800 AR [272RB  |ECCS [RNTOITA WOV T350RE 1
MCC 1862 800 AC/A 372RE WLWV‘?M—_
MCC 182 600 AC/A 27/HB ACS12.18 [MOV R 1
MCC152 600 ACIA FYFET] (RCS29-74 MoV [RC.
MCC 153 600 AC/A CRESW T[C881a.07A |[MOV |TORUS ]
MCC 153 600 ACA CRESW ECCS |CSS14.26A |[NOV |CRESW
MCC153 600 AGIA CRESW T (HPCI23-15 | MOV | RC
MCC153 600 ACIA CRESW ECCS H10-13A MoV | LCEEW—
MCC 153 600 AC/A CRESW ECCS |RH10-13C MOV | CRESW o
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Table 3.5-2. Partial Listing of Eiectrical Sources and Loads
at Fitzpatrick (Continued)

~ POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD | LOAD | COMP| COMPONENT )
SOURCE LOAD GRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOCATION

MCC 158 600 AC/A CHESW ECCS |RHI0.2BA MOV [27ePA
G153 500 AC/A TRESW ECCS  |RRI0-29A  [MOV [272PA 1
MCC16s 600 ACA CRESW ECCS  |RHI034A | MOV |CREBW
MCC 153 800 AC/A TRESW ECCS  |RHIGS4A  [MOV | CRAESW
UEEEE 800 AC/A CRESW ECCS  |RH10-36A  [MOV | CRESW
WCCTES 800 ACTA ECCS  |RHIOGBA MOV | CRESTT

MCC 183 600 AC/A  |CRESW | ECCE [RHIG-38A — |MOV |CRESW

MCC 153 600 AC/A ECCS | RHI0-90A | MOV |CRESW
MCC183 800 TA CRESW ECCS  |RHI0G0A MOV | CRESW
[MCCI1E3 600 AGA CRESW ECCS  |HH10-65A | MOV | CRESW

MCC 153 (15 ACIA CRESW ECCS | AH10-66A MOV | CRESW
MCC153 600 AC/A (g ECCS  |RHIOBBA — |[MOV | CRESW

MGG 153 800 AC/A CRESW RCS 1231 (MOV | ARG

MCCI81 00 AC/B  |272RB  |ECCS [RHIGT MOV | GRESE |
MCCTE 800 ACTIB™ [272RB | ECCS [RWTO26B  [WMOV [300RE
MCC181 00 ACB Z7eRB ECCS  |AHIO-26B | MOV |300RB
MCC181 800 AC/E  |272RB  |ECCS |RHIO31 LAV EE D —
WMCCiE 800 B FRFLT ECCS  |RHI0318 MOV [300RB
MGG T8 800 AC/B | 272RB  |ECCS [RR1G708 — [WOV TRARGE
WMCC181 00 AC/B  |27¢RB  |RGWS |ROWio- 1488 WOV T373RE
MCC16 800 ACIB | 272RB RSWS | RSW10-1498 [MOV [272RB
MCC 81 800 ATIB  |272RB  |[PSWS |RSWioEeE  [Wov TRBGE
MCC 162 500 ACIE  |272RB | ECCS |Ce8TaTiE WOV 1360HE
VST 800 AT/B [272RB | ECCS [C8814-128  [WOV 13RE
MCC 162 600 ACB FEFLE] ESWIS 1768 [MOV [273RB
MCC 163 €00 ACTE CRESE ECCS | 14-0 MOV [ TORTS
MCC16a 600 ACB CHESE ECCS [C5814-260  |MOV |CRESE
MCC163 600 AC/B  |CRESE (AH10-138 | MOV |CRESE
MCC 63 600 AC/8  |CRESE  |ECCS [RH1OT MOV |CRESE
MCC 163 600 AC/B | CRESE (AH10-288 | MOV [272PA ]
MCC 163 800 ACIB CRESE ECCS  |RH10-278 MOV |272PA
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick (Continued)

SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT 1D TYPE |  LOCATION
CC 163 500 A&E"‘W‘GP"‘“WWW‘W
MCCTE3 00 AC’B CRESE RH10.948 | MOV | CRESE
GG 165 800 AC/E  |CRESE  |ECGS [|RH10-368 | MOV |CHESE
MCCTEs 00 R (RH10-968  |MOV | CRESE
Vo — AT [CRESE — [ECCETRNTo 68 WOV TCRESE
MGG 163 600 AC/B |CRESE — |ECCS |RH10SGH MOV |CRESE
MCC163 600 ACB | CRESE (RH10-908 MOV |CRESE
MCC 189 00 ACB | CRESE ECCS  |RHI0G58 | MOV |CRESE
MCC 163 800 AC/B  |CHESE  |ECCS |RNI0®E8  |MOV |CRESE
MCC 163 [0 ACE CRESE RTOEeE WOV TCRESE
MCC 168 800 AC/B CHESE RO [RCICI3IE WOV R
MCC 163 800 ACTE CRESE RCICTa-18 MOV [’
MCCese 600 ACA WSGH P BCA (T2580-A ]
MCCase 80 AG/A WSGR [ESW46-101A | MOV | CBLTUN
MCCase 800 AC/A WSGR (ESW4B-101A | MOV |CBLYUN
MCCa62 600 ACE ESGR BCB (128808 |
MC 262 800 ACH [ESWaE- 1018 [ MOV [CBLTUN 1
LS 800 ACE  |ESGR (ESW46-1018 | MOV | CBLTON 1
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Fitzpatrick
3.6 CONTROL ROD DKIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1  System Ernmgn

The CRDHS supplies pressurized water to operate and cool the control rod
arive mechanisms during normal operation. This system implements a scram command
from the reactor proteciion system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3 . 6 . 2 R
ii’%e CRDES consists of high-head, low-flow pumps, piping, filters, control

valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a screm discharge
volume (dump tank). )

Details of the scram portion of typical BWR CRDHS are shown in Figure 3.6-1
(adapted from Ref. 1).

3.6.3

During normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system rrcssurc stabilization, Excess water not used for cooling is
discharged to the RCS. éontro rods are driven in or out by the coordinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert speed
control valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to its scram accumuilator. An outlet scram valve opens to vent the opposite side of
each CRDM to the dump tank (or discharge volume). This coordinated action results in
rapid insertion of control rods into the reactor.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. It is noted in NUREG-0626 (Ref. 2),
that this function is particularly important for some BWR/1 and BWR/? nlants for which
the CRDHS is the primary source of makeup on vessel isolation. In laier moael BWR

lants, such as Fitzpatrick, RCS makeup at high pressure is perfermed by the RCIC (see

ection 3.2) and HPCI (see Section 3.3) sgstems. The maximum RCS makeup rate of the
CRDHS with both pumps operating at Fitzpatrick is about 210 gpm with the RCS at
operating pressure and approximately 300 gpm when the RCS is depressurized (Ref. 3).

3.6.4
For the scram function to be accomplished, the following actions must occur in
the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
ot valves) in the CRDHS,

¢ pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air supply to each valve as follows:
- Both scram pilot valves in each HCU must be deenergized, or
- Either backup scram pilot valve must be energized.
A h}i‘g&- G:ssure water source must be available from the scram aceumulator in
eac :
A hydraulic vent path to the scram discharge volume must be available and
sufficient collection volume must exist in the scram discharge voluime.
A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known),
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3'6.6

Fitzpatrick
Component Information

. Control rod drive pumps

1. Rated capacig(:) 100% (for control rod drive function)
2. Flow rate: 100 gpm @ 3675 ft. head, est. (1593 psid, est.)
3. Type: centrifugal

. Condensate Storage Tanks

1. Capacity: 200,000 gallons
Support Systems and Interfaces

. Control Signals
1.

Automatic
The RPS transmits scram commands to solenoid pilot valves which control
¢ pneumatic scram valves,
2. Remote Manual
a. A reactor scram can be initiated manually from the control room.
b. The CRDHS can be operated manually from the control room to insert
and withdraw rods, or to inject water into the RCS.

. Mortive Power

I. The CRDHS pumps are Class 1E AC loads that can be powered from 600
VAC buses.

3.6.7 gmmmm:.mm
1. NEDO-24708A, "Additional Information Required for NRC Staff Generic

R;ggn on Boiling Water Reactors," General Electric Company, December
1980.

. NUREG-0626, "Generic Evaluation of Feedwater Transients and Small Break

Loss-of-Coolant-Accidents in GE-designed Operating Plants and Neai-term
Operating License Applications,” USNRC, January 1980,

. Fitzpatrick FSAR, Section 3.5.
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Fitzpatrick
3.7 EMERGENCY SERVICE WATER SYSTEM (ESWS)

3.7.1  Sxstem Function

The ¥SWS provides cooling water from the ultimate heat sink (Lake Ontario) to
various comn~ - 'nt heat leads in the plant, including the diesel generators, RHR pumps,
and various other heat loads. The ESWS also serves as a backup for the service water
system which is the normal water source for some operating systems.

3.7.2  System Definition

The ESWS consists of two independent supply loops. Each loop contains one

motor-driven eme: jency service water pump and associated valves and piping. Cooling

water is returned to the ultimate heat sink via a screenwell in the service water area.
Simplified drawings of the ESWS are shown in Figures 3.7-1 and 3.7-2. A

summary of data on selected ESWS components is presented in Table 3.7-1.

3.7.3  System Operation

The ESWS is normally in standby, with the system aligned for open-loop
operation. The ESWS is initiated in the event of a start of the diesel generators or loss of
Reactor Building closed loop cooling water pressure (one-of-two-twice logic). When the
system is placed in operation, water is drawn by the ESW pump in a separate bay in the
screen pumphouse and supplied to various system heat loads. Cooling water is returned to
the ultimate heat sink via the service water return area.

3.7.4

Adequate cocling water flow to the comnonents served by a particular ESW
train can be provided by the one ESW pump in the train. A complete open-loop flow path
must exist from the respective pump to a suitable discharge point.

3.7.5  Component Information

A. ESW Pumps (2)
1. Rated flow: 3700 gpm @ 168 ft. head (73 psid)
2. Shutoff head: 270 ft. (117 psid)
3. Rated capacity: 100%
4. Type: vertical turbine

3.7.6  Support Systems and Interfaces

A. Control Signals

1. Automatic
The ESW pumps automatically start when the diesel generators are started
or in the event of a loss of Reactor Building closed loop cooling water

ressure.

2. Remote manual
The £SW system can be controlled by remote manual means from the
control room.

B. Motive Power

The ESW pumps and valves are Class 1E AC loads that can be powered from
the diesel generators as described in Section 3.5.
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C. Other

1. lt;lis assumed that ESW pump cooling and lubrication are provided locally at
¢ pumps.
2. Provisions for ESW pump room cooling have not been identified.
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Fitzpatrick £mergency Service Water System

Figure 3 v-1.
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Table 3.7-1. Fitzpatrick Emergency Service Water System Data
Summary for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE | POWER SOURCE EMERG.
. TYPE _LOCATION LOAD GRP.|
« SW-PZA MOP PUMPHS BUS125 500 WSGA AC/A |
ESW-P2B MDP PUMPHS BUS126 600 ESGR AC/B
ESW46-101A MOV CBLTUN MCC252 600 WSGR AC/A
ESW46-101A MOV CBLTUN MCC252 600 WSGR AC/A
ESWA46.1018 MOV CBLTUN MCC262 600 ESGR AC/E
ESW46-1018 MOV CBLTUN MCC262 600 ESGR ACB
ESWI5-175A MOV 272R8 MCC152 600 272RB AC/A
ESWIS- 1758 MOV 272RB MCC162 600 21218 AC/B
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38 RIESS:‘DSUAL HEAT REMOVAL SERVICE WATER SY'STEM
( 'S)

1.8.1 ? En‘m Euﬂglgn

¢ residual heat removal service water system (RSWS) provides cooling water
from the ultin.. ‘¢ heat sink (Lake Ontario) to remove ree declihut via the RHR heat
exchangess. ' v means of a cross-tie with the RHR s, « ». the RSWS also can supply
makeup to the RCS when all emergency core cooling sys ..» . ve failed.

3.8.2 gﬁ“i@ H“""“‘“’
¢ S vonsists of two independent loops. Jach loop has two motor-

driven pumps that take « suction through strainers and sluice gates in the intake structure
and discharge into a he:der that supplies vooling water to the respective RHR heat
exchanger. lin& water is returned to the ultimate heai sink.

£implified diagrams of the RSWS are shown in Figures 3.8-1 through 3.8.4,
A summary of data o~ selected RSWS components is presented in Table 3.8-1,

3'803
ii ﬁe ngg normally is in standby, with the system align 4 for open-loop

operation. When needed, the system is placed in operation marually.
In the event of failure of both no and reserve power or in the event of a
LOC/, both pairs of RSWS pumps are manually started after the emergency diesel
enerators have attained operating speed and the emergency buses have been energized.
esicdual heat removal service water flow to the RHR heat exchangers is not required
immediately following a LOCA (i.e. heat removal from the containment is not required
during the initial plant response to a LOCA). When operating, the RSWS supplies cooling
water from the se:vice water screenwell ihrough two 100 percent capacity, totally
independent supply loops, to the two RHR heat exchangers. Systemn cooling water is
returned to the service water screenwell area.

1.8.4 %IMmu_cm;m
¢ success critena for the RSWS are defined on a per train basis. For each

train of the RSWS, two RSWS pumps must operate and the flow path to the RHR heat
exchanger must be open,

3.8.5  Component Information

A. RHR Service Water Pumps (4)
1. Rated flow: Am&gpm @ 267 ft. head each (116 psid)
2. Shutoif head: 1000 ft. head (434 psid)
3. Rated capacity: 1C0% for two pumps
4. Type: vertical turbine

3.8.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
None
2. Remote manual

The RSWS pumps are placed in service by remote manual means from the
control room,
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B. Motive Power

The RSWS pump and valves are Class 1E AC loads that can be powered from
the diesel generators as described in Section 3.5.

C. Other
I, It 1:’1 assumed that RSWS pump cooling and lubrication are provided locally
at the pumps.
2. Proviiionspfor RSWS pump room cooling have not been identified.
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Table 3.8-1. Fitzpatrick Residual Heat Remcval Service Water System
Data Summary for Selected Components

COMPONENT 1D compP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.
RSW-P1A MDP PUMPHS BUS105 4160 DIE-SGRS AC/A
ASW-P1R MDP PUMPHS BUS106 4160 OIE-SGRN AC/B
RSW-P1C MDP PUMPHS BUS105 4160 DIE-SGRS FCA
RSW-P1D MDP PUMPHS BUS106 4160 DIE-SGRN ACB
HSW10-148A MOV 272RB MCC151 600 272R8 2CIA
H5W10-1488 MOV 272RB MCC161 600 272RB we8
HSW10-149A MOV 272RB MCC151 600 272RB AC/A
RSW10-1498 MOV 272R8B MCC161 600 272RB AC/B
RSW10-89A MOV RHRHXA MCC151 600 272R8 £C/A
RSW10-898 MOV RHRHXB MCC161 600 272R8B AC/B
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4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY
'he Fitzpatrick site is located at Nine Mile Point on Lake Ontario if Oswego

Lounty approximately 3,000 feet cast of the Niagra Mohawk Nine Mile Point Nuclear
station. The site contains a single BWR/4 plant. A site map showing the Fitzpatrick and
Nine Mile Point plants are shown in Figure 4-1 and a more detailed site plan of Fitzpatrick

1§ shown in Figure 4.2

The major structures Of the plant include the reactor building, the administratior
and control buildings, the turbine building, the diesel generator building, and the
screenwell building

The reactor building contains the reactor vessel, reactur coolant pumps, and the
suppression pool. Piping and valving for the reactor coolant system are completely housed
Within the containment structure inside the reactor building

The east crescent room within the reactor building contains DC motor control
centers, core spray train A and LPCIA/LPCIC pumps, valves and piping and RCI( piping
The west crescent room within the reactor building contains DC motor contml centers, core
spray train B and LPCIB/LPCID pumps, valves and piping and HPCI valves and piping

The administration building, adjacent to and north >f the reactor building
( RCIC and HPCI valves and piping, LPCI pIping, the control room, upper and
lower cable spreading rooms, the relay room and the cable spreacing room

Ihe turbine building, located north of the administration building. houses the

oy

turt generator with its associated power generating auxiiiaries emergency batteries
oatiery chargers and some of the 600 volt switg ngcar
he diesel generator building is located northye-s: of the turbine build ng and

ns the emergency diesel generators and their auxiliaries and well as some DC panels
4160 volt emergency buses and other electrical components

'he screenwell builaing, east of the diese! generator building, contains the
il heat removal service water pumps and the essential service water pumps as well as
lated piping

re i
FESIAUNL
SO

The condensate water storage tanks are located west of the reactor buildir £

4.2 FACILITY LAYOUT DRAWINGS

Numerous elevation views of the Fitzpatrick Reactor Building are shown in
Figure 4.3, Simplified layout drawings are presented in Figures 4-4 through 4-14. An
elevation view of the Diesel Generator Buildinig is presented in Figure 4-15. A simplified
layout drawing of the Diesel Generaior Building is shown in Figure 4-16. An elevation
view of the Screenwell and Water Treatment Building is presented in Figure 4-17 and
simplified layout drawings of the Screenwel!, Water Treatment and Radwaste Buildings are
shown in Figure 4-18 and 4-19. Major rooms, stairw ays, elevators, and doorways are
shown in the simplified layout drawings, however, many interior walls have been omitted
for clarity. Labels printed in uppercase correspond to the location codes listed in Table 4-1
and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are printed in lowercase type

s

A Listing of components by location is presented in Table 4-2. Components
included in Table 4-2 are those found in the system data tables in Section 3, theretore this
!

tabie 1s only a partial listing of the components and equipment that are located in a parucular
room or area of the ulant




Figure 4-1. Site Map Showing the Fitzpatrick and Nine Mile Point Plants
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Figure 4-9. Reactor and Adm.nistration Buildings, Elevation 326'9"
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10.

11,

12.

19
14,

13,

16.

17.

Table 4-1,

Codes

125A

125B

125BC-A

125BC-B

272PA

272RB
300RB
CBLTUN

CRESE

CRESW

CSRM

CR

CST
DIE-N

DIE-S

DIE-SGRN

DIE-SGRS

Definition of Fitzpatrick Building and

Location Codes

Descriptions

125 V Battery Room A, located on the 272" elevation of the
Turbine Area.

125 V Battery Room B, located on the 272" elevation of wue
Turbine Area.

125 V Battery Control Board A, located on the 272'
elevation of the Turbine Area.

125 V Battery Control Board B, located on the 272'
¢levation of the Turbine Area.

272 Personnel Access. located on the 272' elevation of the
Reactor Building.

272 elevation of the Reactor Building.
300" elevanon of the Reactor Building.

Cable T. -el, located on the 256' elevation of the
Emergency . el Generator Building.

Crescent Roor  ast, located on the 227'-6" elevation of the
Reactor Buildu. ..

Crescent Room West, located on the 227'-6" elevation of the
Reactor Building.

Cable Spreading Room, located on the 272 elevation - just
helow the Control Rnom.

Control Ruuin, located on the 300 elevation of the Control
Building.

Condensate Storage Tank

Diesel Generator Room-North, located in the Emergency
Generator Building and houses Diesel Generator: B and D.

Diesel Generator Room-South, located in the Emergency
Gener ator E vilding and houses Diesel Generators A and C.

Diesel Switchgear Room North, located in Emergency
Generator Building - houses 4160 V switchgear HO6.

Diesel Switchgear Room South, located in ¥ pergency
Generator Bullding - houses 4160 V switchgear H



18.

19.

20.
21.

22,

23.

26.

27.

28.

29.

Codes

Table 4-1.

ESGR

PUMPHS

RC

RE' AYRM

RHRHXA

RHRHXB

RHRSWA

RHRSWB

STMTUN

TLSF

TORUS

WSGR

Definition of Fitzpatrick Bullding and
Location Codes

Descriptions

East Switchgear Room, located on the 272' elevation of
Turbine Building - houses the 600 V load center L-26.

Pump House, located on the Screenwe.. and Water Treating
Area.

1 eacior Containment.

Relay Room, located on the 272" elevati - f the Control

Building.

Residual Heat Exchanger A Room, located on the 272'
elevation of the Reactor Building - west side.

Residual Heat Excnanger B Room, located on the 272
elevation of the Reactor Building - east side.

Located on the 260 elevation «
and the 244’ elevation of the T.

Located on the 260" elevation of the Administration Building
and the 244' elevation of the Turbine Building.

¢ Administration Building
ne Building.

Stearm Tunnel, located on the 272' elevation of the <eactor
Building.

Spent fuel pool operating floor, located on the 368 elevation
of the Reactor Building.

Suppression Chamber, located below the 264' elevation of
the Reactor Building.

West Switchgear Rews, iocate.. s the 272 elevation of the
Turbine Building - hew ¢5 the 600 V joad center L-25.

04
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Table 4-2. Partial Listing of Components by Location

at Fitzpatrick

[~ TOCATION BYSTEM b
F1y EP BATA TeATT |
[T258 L1 BATT
[125BC A EP |BUSZA ‘
MEBCA A
‘LTWA\ EF BUS 2A PNL
(125808 EP BUS 2B PNLC
[TZ5BCE EP B BC
(128808 BUS 28 PNL |
[272PA | ECCS  [wPClas 6 MoV |
272rA [ECCS  |AH10-27A MOV |
(ZTePA . |ECCS | AH10-28A MoV |
[272PA ESCS H10-278 MOV |
ALY ECCS  [FH10-258 MOV
ROl [RCICIa 16 MoV
RCS HPCIZa 1 MOV
wE o [RCCT- v
TMCT s |BUS
e [eusT
181 BUS
JLez  Teus
BuCEF NC
TiISWETIBA e
& TEswET7ee v
SWE [REWT0-46L WV
T |RSWE  [RBWI0-1488 MOV
W’TW"
AB ECCS  |AHIOG1A eV |
lim——“RE?—WW‘

95
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18,

19.

20,
21,

22.

23.

24,

23,

26.

27.

28,

29.

Table 4-1.

Codes

ESGR

PUMPHS

RC
RELAYRM

RHRHXA

RHRHXB

RHRSWA

RHRSWB

STMTUN

TLSF

TORUS

WSGR

Definition of Fitzpatrick Building and
Location Codes

Descriptions

East Switchgear Room, located on the 272" elevation of
Turbine Building - houses the 600 V load center L-26.

Pump House, located on the Screerwell and Water Treating
Area,

Reacior Containment.

Relay Ronm, located on the 272' elevation of the Control
Building.

Residual Heat Exchanger A Room, located on the 272
elevation of the Reactor Building - west side.

Residual Heat Exchanger B Room, located on the 272
elevation of the Reactor Building - east side.

Located on the 260" elevation of the Administration Building
and the 244’ elevation of the Turbine Building.

Located on the 260’ elevation of the Admim - " Building
and the 244’ elevation of the Turbine Buildin,,

Steam Tunnel, located on the 272' clevation of the Reactor
Building.

Spent fuel pool operating floor, located on the 368 elevation
of the Reactor Building.

Suppression Chamber, located below the 264' elevation of
the Reactor Building.

West Switchgear Room, ' xeated on the 272" elevation of the
Turbine Building - house: 1 600 V load center L-25.

V4 289



Table 4-2. Partial Listing of Components by Lecation
at Fitzpatrick

LOCATION SYSTEM | COMPONENT D

BATA

BATH
| BUS 2A

BCA

BUS 2A

BUS 2B

BCB

BUS 28

HPCI23 18

RMI10-27A MOV

HH10-28A MOV

RM10-278 MC

MOV

MO

" ——
> ”

,.

ol

r
b4
C

15175A

P |
4
’