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CAUTION

The information in this repon 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 ref ects 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 updated 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 Intemational Corporation
10210 Campus Point Drive

San Diego, CA 92131
(619) 458-2673

Correction t. id other recommended changes should be submitted in the fann
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
~

nuclear 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 Section
4. A bibliogra of re 3 orts that describe features of this plant or site is presented in
Section 5. S ls usect in the system and layout drawings are defined in Appendix A.
Terms used i data tables are defined in Appendix B.

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

Docket number 50-482-

Operator New York Power Authority-

1.ocation Nine Mile Point on Lake Ontario in Oswego
-

County
Commercial operation date 7/28n5-

Reactor type BWR/4-

NSSS vendor General Electric-

j'
Power (MWt/MWe) 2436/821

-

Amhitect engineer Stone and Webster
-

Containment type Steel drywell(Mark I)-

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

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

Vermont Yankee
Browns Ferry Units 1,2 and 3
Hatch Units 1 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 aad 2 (Mark II Containment)
Shoreham (Mark IIContainment)
Susquehanna Units 1 and 2 (Mark II Containment)-

The Fitzpatrick plant has a high pressure coolant injection system, a reactor core
isolation cooling system capable of steam-condensing operation in conjunction with the
RHR system, a low pressure core spray system and a multi mode RHR system.

,

1 2/89
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3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Fitzpatrick in terms of
general function, operation, system success criteria, major components, and support,

| system req'uirements. A summary of major systems 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 ali systems that are described in this repon. 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 Report6

| where additionelinformation on each system can be found. Other sources ofinformation
l on this plant are identified in the bibliography in Section 5. . '

| Several cooling water systems are identified in Table 3-1. The functional
'

relationshi)s that exist among cooling water systems required for safe shutdown are shown
in Figure 's 1. Details on the indivic ual cooling water systems are pmvided in the report '.

| sections identified in Table 31.

|

!
1
1

|
|

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

!

~ Generic Plant-Specific Report FSAR Sectior.System Name System Namt Section Reference
;

Reactor IIeat Removal Systems
- Reactor Coolant Systeri(RCS) Same 3.1 4

- Reactor CoreIsolation Cooling Same 3.2 4.7 {(RCIC) Systems -
I

- Emergency Core Cooling Systems :Same
(ECCS)
- High-Pressure Injection High-Pressure CoolantInjection - 3.3 6.4.1, 6.5.2.2

& Recirculation (HPCI) System .
-| L.ow-pressure Injection Core Spray (CS) System, 3.3 - 6 L3, 6.5.2.4

& Recirculation - Low-Pressure Coolant Injection 3.3 4.8.6.1, 6.4.4,
(LPCI) Mode (an operating mode 6.5.2.5
of the RHR system)

- AutomaticDepressurization 'Same 3.3 6.4.2, 6.5.23
,u '

System (ADS)

- Decay Heat Removal (DHR)
. Residual Heat Removal 3.3 4.3

System (Residual Heat Removal ' (RHR) System (a multi-mode
~ (RHR) System) system) -

Main Steam and Power Conversion . . Main Steam' System. X- -4.11.

Systems - Condensate and X. 10.8
Feedwater System, .
Circulating Water System . X 10.6

- Other Heat Removal Systems ' Steam-condensing RIIR/RCIC 3.2 4.8,6.3
operation (istactorIsolaticrf

;
(Condensing Mode))

.

.

Containtnent Flooding System . X 5.2 3.11 ;
Rd
u
D ,

,

a

l
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' Table 3-1. Summary of Fitzpatrick Systems Covered in this Report (Centinued) {

.i

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference

'

!
!

Reacter Coolant Inventory Control Systems
i - ReactorWaterCleanup(RWCU) Same X 4.9
: - System

- ECCS See above - -
'

. - Control Rod Drive Hydraulic System (CRDHS) Same 3.6 3.5.5.2

| Containment Systems
Primary Containment - Same (drywell and pressur- X 5.2--

suppr ssion chamber) ',

:.

- Secondary Containment Same X 5.3'

- Standby Gas Treatment System (SGTS) Same X 333.4

! -- Containment Heat RemovalSystems
- Suppression Pool Cooling System. .Same(an ope: rating mode of the 3.3 4.8.5, 4.8.6.7

:

RIIR system) -
_ ,

- Containment Spray System. Same (an operating mode of the 3.3 .4.8.6.23 '

i- RIIR system)
.

)

{' - Containment Fan Cooler System - Primary Containment . X- 5.2.3.7
Cooling and Ventilation System

i.
- Containment Normal Ventilation Systems Primary Containment- X 5.2.3.7

i Cooling and Ventilation System,
- ReactorBuilding Ventilation X 9.3.3.3

; System

- Combustible Gas Control Systems ~ Primary Containment Atmosphere X 5.2.3.8 i
~

' Control and Dilution System .-

w,

D, ,

e . .

i.

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

Generic Plant-Specific Report FSAR Section
, ,

System Name Section Reference'System Name

i Reacter and Reactivity Control Systems
- Reactor Core Same X 3

- Contiol Rod System Control Rod Drive Mechanisms X 3.43.5

|- - C emicalPoisonSystem' Standby Liquid Control System X 3.9
' (SLCS)

Instrumentation -& Control (I&C) Systems
- ReactorPmtection System (RPS) .- Same' 3.4 7.2

. Engineered Safety Feature Actuation Primary Containment and Reactor 3.4 7.3
VesselIsolation Contml System,System (ESFAS) '

,

Core Standby Cooling System - 7.4
"

|
. Control and Instmmentation,-u

- Remote Shutdown System Variouslocalcontrolpanels 3.4 7

- Other !&C Systems - ' Various other systems X 7.5 to 7.17

Support Systems
- Class IE Electric Power System - Same 3.5 8

- Non-Class IE Electric Power System .Same 3.5 8

: - DieselGenerator AuxiliarySystems ~ Same. 3.5 3.63, 8.6.4,
9.9.3.9

- Component Cooling Water (CCW) ReactorBuilding Closed X 9.5
System - Cooling Water (RBCCW) System

N
e

1

m___ . _ __ % __. , _ . . . _.- . - . . . - _ . . -
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[ Trtte 3 2 Summary of Fitzpatrick Systems Covered in this Report (Continued)
!

,

p
;- ;

{. Generic Plant-Specific Report FSAR Section i
I

j .. System Nane System Nanoe Section Refere.,ce !#
' i

i- Support Systems (continued) )n
L Service WaterSystem(SWS) L.up.wy Service Wat; System 3.7 9.7.1.

] NormalService WaterSyste n X 9.7.2
i:

I - Residual IIcat Removal Service Water Same 3.8 9.73
!- (RHRSW) System
h

,

'

i. - Other Cooling WaterSystems Turbine Building Closed X 9.6 i

CoolingWater(TBCLT Sys3em |
,

V
i'

- .. Fire Protection Systems - Same X 9.8 I

- Room Headng, Ventilating,nn: Aic-; Same,also X 9.9
i' Conditioning (HVAC) Systems L.up.cy Ventdation System 3.9 9.93.6, 5.93.9 i
!- o 9.93.11 I,.

t

I. Instrumentand Service AirSysxms - Breathing,insin-,wd, and X 10.11
-

-

i};
~

ServiceAirSystems
!

4

[ - Refueling and FuelStorage Systems Newand Spent FuelStorage X 9.2,93 )p Systems ~

:
j Fuel Pool Cooling and Cleanup X 9.4 !

| t System

Rm" eecsc Waste Systems Same X 11.1 to 11.4 - !J '

, . .
-

c
.; - . Radiation Pmtection Systems ' Shielding and Radiation Protection X 11.5 [

.

.

' .

. .

, : .
j Q :. - '

'

!'

i- 4

;e
,

,

!
'
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i 3.1 REACTOR COOLANT SYSTLM (RCS)

3.1.1 System Function

The RCS, also called the Nuclear Steam Supply System (NSSS), is responsible
for directing the steam stoduced in the reactor to the turbine whcre it is used to rotate a
generator and produce e ectricity. The RCS pressure boundary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary

i Coolant.

3.1.2 System Definition'

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (c) two '

recirculation pumps, (d) 11 safety / relief valves, and (c) connected piping out to a suitable
isolation valve boundary. Simplified diagrams of the RCS and important system interfaces
are shown in Figures 3.1 1 and 3.12 ' A summary of date on selected RCS component = k
presented in Table 3.1 1,

3.1.3 System Oneration

During power operation, circulation in the RCS !s maintained by one
recirculation pump in each of the two recirculation loops and tha associated jet pumps
internal to 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 is 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 downcomer 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 thelet pumps, the slow
moving liquid in tie upper region of the downcomer is induced to now through the jet
pumps, producing reactor coolant circulation,,

i

The steam t at is produced by the reactor ish

steam lines. There are two main steam isolatior, valves (piped to the turbine via the mainMSI is)in each main steam line.
Condensate from the turbine is retumed 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 contamment or operation of the Automatic
Depressurization System (ADS) also dumps heat to the suppress,on chamber. Makeup to
the RCS is provided by the Reactor Core Isolation Cooling (RCIC) system (see Section
3.2) or by the Emergency Core Cooling System (ECCS, see Section 3.3). Heat is
transferred from the containment b
in the containment cooling mode.y the Residual Heat Removal (RHR) System operating-The RHR Service Water System completes the heat
transfer path from the containment to the ultimate heat sink (see Section 3.8). Actuation
eystems provide for automatic closure of the MSIVs and isolation of other lines connected,

! to the RCS.
I

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

3.1.4 System Succecs Criterin

The RCS success criteria can be described in terms of LOCA and transient
mitigation, as follows:

An unmitigatible LOCA is not initiated.-

If a mitigatible LOCA is initiated, then LOCA mitigating systems are successful.--
-

If a tmnsient is ini&ted, then either: -- -

> RCS integrity ic maintained and transient mitigating systems are successful,
or

8 .2/89
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RCS integrity is not maintained, leading to a LOCA like condition (i.e. k
. -

stuck open safety or relief valve, reactor coolant pump seal failure), and
|LOCA mitigating systems are successful.
;

3.1,5 Comnonent Information ;

A. RCS
'

1. Total volume: Unknown !
2. Watervolume: Unknown !

3. Steam volume: Unknown -
1

64. Steam flow: 17.1 x 10 lb/hr. I
5. Normaloperatingpressure: 1020 psia

}
|B. Safety / relief Valves (11)
6

:
Ouantity Set Pressure (nsini Relief Panacity (lb/hr ench) ;

2 ~ 1090 ~ 818,000 !
2 1105 829,000 !7 1140 855,000

C. Recimulation Pumps (2)
1. Rated flow: 45,200 rpm @ 530 ft head (230 psid) !

2. Type: Verticalcentrifugal

D. Jet Pumps (20) !
61. Total flow: 75.6 x 10 lb/hr@ 80.5 ft head (35 psid)

,

3.1.6 Sunnort Systems and Interfaces

A. Motive Power
1. The recirculation pumps are supplied by non Class !!. power. {

B. MSIV Operating Power
!

The instrument air system and the instrument nitrogen system support normal!

!

{ operation of the MSIVs outside containment and inside containment, ;
)

respectively. Valve operation is controlled by an AC and a DC solenoid
.valve Both solenoid valves must be deenergized to cause MSIV closure. pilotThis )

design prevents spurious closure of an MSIV if a single solenoid valve should
fall MSIVs are designed to fall closed if the pne';matic suppl
AC and DC control power is lost to the solenoid pilot valves.y is lost or if both i

This is achieved
by a local dedicated air accumulator for each MSIV and an independent valve
closing spnng,

,

C. Recirculation Pump Cooling a

The reactor building closed cooling water (RDCCW) system provides cooling
water to the recirculation pump coolers.

i

l

!
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Table 3.1-1.. Fitzpatrick Reactor Coolant System Data Summary
for Selected Components.

f
COMPONENT ID ' COMP. LOCATION POWER SOURCE VOLTAGE POWEN SOURCE EMERG.

TYPE LOCATION LOAD GRP.
HPCl23-15 MOV RC MCC153 600 CRESW AQA
HPCl23-16 MOV 272PA BMCC6 125 272HB DC/B

RCIC13-15 MOV RC. MCC163 600 CRESE ACB
RCIC13-16 MOV_ 272PA BMCC1 125 CRESW DC/A

RCS12-15 MOV. RC. MCC152 - 600 272RB AC/A

RCS29-74 MOV RC MCC152 600 272RB AQA,

RH10-17 MOV TORUS BMCC4 125 CRESE DGB
RH10-18 MOV RC MCC151 600 272RB AQA

C
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.2.I System Function

The reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pressure and does not require RCS depressurization.
The RCIC system is not considered to be part of the Emergency Core Cooling System
(ECCS, see Section 3.3) and does not have a LOCA mitigating function. The RCIC
system is designed to operate in conjunction with the RHR system to provide a high-
pressure decay heat temoval capability.

3.2.2 System Definition

The 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 taak or the suppression pool to the reactor pressure vessel. The RCIC system can
also operate in conjunction with the RHR system in a steam condensing mode for hi,;h-
pressure decay heat removal. In this mode, steam from the reactor vessel is condensec in
the RHR heat exchan,;er, and delivered to the RCIC pump suction for return to the RCS.

Simplifiec drawings of the reactor core : solation cooling system are shown in
Figures 3.21 and 3.2 2. A summary of data on selected RCIC system components is
presented in Table 3.2 1.

3.2.3 System Oncration
During nomial operation the RCIC is in standby with the steam supply valve to

the RCIC turbine driven pump closed and the pump suction aligned to the condensate
storage tank.

Upon receipt of a reactor pressure vessel (RPV) low water level si:nal, the
turbine pump steam supply valve is opened and makeup water is supplied to the R?V. 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 dumped to the su
the safety / relief valves which cycle as needed to limit RCS pressure. ppression pool viaThe RCIC turbine
also exhausts to the suppression pool.

The RCIC can also operate in conjunction with the RHR system in the steam
condensinj; mode, in which condensed steam is delivered from the RHR heat exchanger
outlets to t3e RCIC pump suction for return to the RCS. In this mode of o,eration, reactor
decay heat is transferred to the RHR Service Water System via the RHR 1 eat exchangers
rather than to the suppression pool. The RCIC turbine still exhausts to the suppression

| pool.

The RCIC system is designed to operate on DC power only for an unspecified| length of time. DC power is requitec for control and to operate most of the motor-operated
valves in the system. The only valve requiring AC power is normally open steam supply
valve 1315.

3.2.4 System Success Criteria
For 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 supply path to the turbine, an
open discharge path to the RCs, and an open turbine exhaust pat i to the suppression pool.

.
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3.2.5 Comoonent Information

A. Steam turbine driven RCIC pump: . !
1. Rated Flow: 600 gpm @ 2800 ft head (1214 psid)
2. Rated Capacity: 100%
3. Type: centrifugal

'

B. Condensate Storage Tanks (2)
1. Total Capacity: 400,000 gal (both tanks)
2. RCIC reserve capacity: 200,000 gal

3.2.6 Suonort System and interfaces

A. Control Signals
1. Automatic

a. The RCIC pump is automatically actuated on a reactor vessel low
water level signal,

b. The RCIC pump is automatically shut down on a reactor vessel high
water leve) signal by closing the steam supply valve. This valve
automatically reopens on a subse
signal to restart the RCIC pump.quent reactor vessel low water level

c. The RCIC system 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-

liigh 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 turbme high steam flow-

| RCIC turbine steam line pressure low-

e. The RCIC pump suction is automatically realigned to the
suppression poolif the CSTis unavailable.

2. Remote Manual
The RCIC system can be actuatul and controlled by remote manual
means from the main control roos

B. Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam

loop C, upstream of the main steam isolation valves.
2. All RCIC valves and supporting equipment are Class IE loads that are

supplied from the DC and AC power systenis as described in Section
3.5. The RCIC system is designed to be operable on DC power only.
Valves that must open to start the system are DC-pewered. Normally
open isolation valve 1315 is AC powered.

,
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C. Other

1. Lubrication for the turbine-driven pump is supplied locally.
2. The RCIC turbine tube oil cooler is cooled by water diverted from the

RCIC pum? discharge and returned to the barometric condenser.
Design max mum lube oil cooling water temperature for the RCIC pump

|is not known.
3. RCIC pump gland seal leakoff is collected, condensed and rettmed to |

the pum ) suction. A vacuum pump maintains condenser vacuum. '

4. The RC'C pum? is located in the West Crescent Room which has area
coolers supp!!et by the ESW system (see Section 3.7)

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

!COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. !

TYPE LOCATION LOAD GRP. !
CST TK CST I

4

} RCIC-P1R TDP CRESW
|

- RCIC13-131 MOV CRESW BMCC3 125 CRESW DC/At
i RCIC13-132 MOV CHESW BMCC3 125 CRESW DC/A

J RCIC13-15 MOV RC MCC163 600 CRESE AC/B
; RC013-16 MOV 272PA BMCC1 125 CRESW DCIA

RC013-18 MOV CRESW BMCC1 125 CRESW DC/A.

RCIC13-20 ,MOV CRESW BMCC1 125 CRESW DC/A |
!' RCIC13-21 -|MOV CHESW BMCC1 125 CRESW DC/A

'
i

j. RCIC13-27 MOV TORUS BMCC1 125 CRESW DC/A i

: RCC13-30 MOV CRESW BMCC1 125 CRESW DC/A .

'

RCIC13-39 MOV CRESW BMCC3- 125 CRESW DC/A4 -

RCIC1341 MOV TORUS BMCC3 125 CRESW DC/A
'

,

RCICH01301 MOV CRESW BATA 125 125A DC/A '

RCICH01302 . HV CRESW BATA 125 125A DC/A !
SUP. POOL TK LORUS

|
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3.3 Eh1ERGENCY CORE COOLING SYSTEh! (ECCS) |
;

3.3.1 System Function
|

The ECCS is 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 also pelforms suppression pool cooling !
and containment spnty functions and has a capability for mitigating transients. !

3.3.2 System Definition
.

'

'Ihe emergency core cooling system consists of the following subsystems: |

High pressure Coolant injection (HPCI) System f
-

Automatic Depressurization System (ADS)-
;

Core Spray System (CSS)-
.

Ix,w pressure Coolant Injection (LPCI) System |-

r

The HPCI system provides make up water to the reactor pressure vessel (RPV) !

in the event of a small bruk LOCA which does not result in a rapid depressurization of the !
reactor vessel. The HPCI system consists of a steam turbine dnven pump, system piping, '

valves and controls, The Condensate Storage Tank (CST)is a water source for the HPCI
system.

The automatic depressurization system (AL)S) provides automatic RPV i

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 hlgh pressure steam to the suppression pool. !

The core spray system supplies make up water to the reactor vessel at low ;
pressure. The system consists of two independent trains, each of which has one 100% ;
capacity motor-driven pump to sup ;in the reactor vessel above tbc core. ply water from the suppression pool to a spray sparger

i

The low pressure coolant injection system is an operating mode of the Residual i
Heat Removal (RHR) system, and provides make up water to the reactor vessel at low i
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 spray as part of the basic emergency core cooling t

function. The RHR heat exchangers can also be aligned for steam condensing oxration in
conjunction with the RCIC system (see Section 3.2). This is not an ECCS functLon. :

The HPCI system is shown in Figures 3.31 and 3.3 ':. Simplified diagrams of
the LPCI system are 3 resented in Figures 3.3 3 through 3.3-6 and the Core Spray System
is shown in Figures 2.3 7 and 3.3 8. Interfaces betweer. these systems and the RdS are i

shown in Section 3.1. A summary of data on selected ECCS components is presented in -
Table 3.31,

3.3.3 System Oncration

All ECCS systems normally are in standby. 'Ihe manner in which the ECCS i
operates to protect the reactor core is a function of the rate at which coolant is being lost

i from the RCS. The HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI eystem is automatically started in response to decreasing

.

*

RPV water level, and will serve as the primary source of makeup if RCS pressure remains .
high. Reactor core heat is dumped to the suppression wol via the safety / relief valves . *

which cycle as needed to limit RCS pressure. The HPCI f ow controller maintains constant
water flow over the pressure range of HPCI operation. The HPCI turbine also exhausts to ;
the suppression pool. Operation of the HPCI system is not directly dependent on AC.

19 2/89
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electric power. If the LOCA is of such a size that the coolant loss exceeds the HPCI
system capacity or if reactor pressure is too 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 HPCI 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 into 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 LPCI 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 RHR heat exchangers. One
RHR loop can be aligned for suppression pool cooling while the other loop continues to
function m the LPCI mode.

3.3.4 System Success Criterin

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
critena are not clearly defined in the Fitzpatrick FSAR but can be inferred from pump
capacities that are defi ed based on certain design basis accidents that are considered tn the
licensing process based on licensing considerations. The ECI system success criteria for a
large LOCA are the following:

1 of 2 core spray pumps with a suction on the suppression 2001, or-

3 of the 4 low pressure coolant injection pumps witi a suctica on the-

suppression pool.

| The EC1 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 3 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 any 1 of 2 ADS trains. It is x>ssible that the
coolant inventory control function for some small LOCAs can be satisfied ay low-capaci'y; 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 a recirculation mode wiien drawing water
from the suppression pool.

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

Either the re:ctor core isolation cooling (RCIC) system (not part of the ECCS,-

see Section .i.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

20 2/89
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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 exchanger.

3.3.5 comnonent Information

A. Steam turbine driven HPCI pump
1. Rated flow: 4250Jpm V unknown head
2. Rated capacity: tw%
3. Type: centrifugal

B.14w. pressure Coolant Inhetion (LPCI) Pumps (4)
1. Rated flow (3 out of 4 pumps): 23,100 gpm @ 450 psid
2. Rated capacity (3 out of 4 pumps): 100%
3. Type: verticalturbine

.

C. Core spray pumps (2)
1. Rated flow: 4625 gpm @ l13 psid
2. Rated capacity: 100%

.

3. Type: centrifugal

D. Automatic-depressurization valves (7)
1. Rated flow: 855,000 lb/hr @ l140 psid (each)

E. Pressure suppression chamber
1. Design pressure: 56 psig
2. Design temperatun:: 220'F
3. Maumum operating water temperature: 170*F
4. Minimum watervolume: 105,600 ft3

F. RHR heat exchangers (2)
1. Rated capacity: 100%

62. Heat rate: 70 x 10 Btu /hr each
3. Type: Shell and tube

G. Condensate storage tank
1. Reserve capacity for ECCS: 200,000 gallons

| 3.3.6 - Sunnort Snrems and Interfaces

A. Actuation and Control
1. HPCI Actuation and Control

a. The HPCI pump is actuated by high drywell pressure or low reactor
i 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, -

Iow suction pressure-

High turbine exhaust pressure-

Automaticisolation-

c. The HPCI aump suction is automatically switched to the sur emion
pool on hig i suppression pool water level or low CST level. -

.

1
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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 si;nals of the reactori

vessel low water level, drywell high pressure anc| discharge pressure
indication on at least one LPCI or two CSS pumps.

b. The ADS valves fall closed on loss of 125 VDC control power, loss of
125 VDC solenoid pilot valve power or loss of pneumatic pressure
(Ref.1. Section 7.4),

3. LPCI and Core Spray Actuation and Control
a. The LPCI and Core Spray Systems are automadcally 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 LPCI mode,

c. 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 lE AC

and DC loads that can be supplied fmm the emergency diesel generators or
station batteries, as described in Section 3.5.

2. The steam supply valves to the HPCI turbine are Class IE loads,' Valves
that must open to start the pump are DC-powered. Normally open isolation
valve 2315 is AC-

3. The HPCI turbine poivered.driven pump is supplied with steam from main steam
loop D, 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 aump suction.
Design maximum cooling water temperature for the HPCL pump is not

| known.
| 2. The LPCI pump seals are cooled by the Emergency Service Water System

(ESWS) (see Section 3.7).
3. CSS pumps are cooled locally.
4. RHR heat exchangers are cooled by the RHR Service Water System

(RSWS)(sce Section 3.8).

D. 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 p, ump in order to start the HPCI pump. A shaft driven oil pump
provides hydraulic pressure to maintain these valves open once the HPCI,

I ? ump is operating.
2. HPCI pump and valve leakoff is collected and condensed in a gland seal

condenser. A condensate pump returns the condensate to the HPCI pump
suction. A vacuum sump maintains condenser vacuum. The vacuum pump
exhausts to the stanc by gas treatment system.

>

3.3.7 Section 3.3. References

- 1. Fitzpatrick FSAR.
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Table 3.3-1. Fitzpatrick Emergency Core Cooling System Data
_

Summary for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG,
TYPE LOCATION LOAD GRP.

CONTROL VALVE HV CRESE
CSS-FMA MDP CRESW BUS 105 4160 DIE-SGRS AC/A
CSS-PMB MDP CRESE BUS 106 4160 DIE-SGRN ACB
CSS 14-07A MOV TORUS MCC153 600 CRESW AC/A
CSS 14-078 MOV TORUS MCC163 600 CRESE AC/B
CSS 14-11 A MOV 300RB MCC152 600 272RB AC/A
CSS 14-118 MOV 300HB MCC162 600 272RB AC/B
CSS 14-12A MOV 300RB MCC152 600 272RB AQA
CSS 14-128 MOV 300RB MCC1G2 600 272HB AC/B
CSS 14-26A MOV CRESW MCC153 600 CRESW AC/A
CSS 14-2GB MOV CRESE MCC163 600 CRESE AG/B
CST TK CST,

~

HPCl23-14 MOV CRESE BMCCZ 125 CRESE DC/B
HPCl23-15 MOV HC MCC153 600 CRESW AQA
HPCl23-16 MOV. 272PA BMCC6 125 272RB DC/B
HPCl23-17 MOV CRESE BMCC2 125 CRESE DOB
HPCl23-19 MOV CRESE BMCC6 125 272RB DC/B
HPCl23-21 MOV CRESE BMCCS 125 272RB DOB
HPCl23-24 MOV CRESW BMCC4 125 CRESE DC/B
HPC:23-30 MOV .CRESE BMCC6 125 272RB DOB
IIPCl23-57 MOV CRESE BMCC4 125 CRESE DC/B
HPCt23-58 MOV TORUS BMCC4 125 CRESE DGB:

RH-HXA HX RHRHXA

RH-HXB HX RHRHXB

. RH-FMA MDP CRESW ' BUS 105 4160 DIE-SGRS AC/A
RHDMB MDP CRESE BUS 106 4160 - DIE-SGRN ACB
RH-FMC MDP CRESW BUS 105 4160 DIE-SGRS AQA

._
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Table 3.3-1. Fitzpatrick Emergency Core Cooling System Data
-

Summary for Selected Components (Continued)
1

COMPONENT ID COMP. LOCATIOM POWER SOURCE VOLTAGE FOWER SOURCE EMERG.
T_YPE LOCATION LOAD GRP.

RH-PMD MDP CRESE BUS 106 4160 DIE-SGHN AC/B
RH10-12A MOV CRESW MCC151 600 272RS AQA
RH10-128 MOV CRESE MCC161 600 272RB AC/B
RH10-13A MOV CRESW MCC153 690 CRESW ACIA
RH10-138 MOV CRESE MCC163 603 CRESE AC/B

' N110-13C MOV CRESW MCC153
,

600 CRESW AC/A
'

RH10-130 MOV CRESE MCC163 600 CRESE AC/G
H H1 0-25 A MOV 272PA MCC153 600 CRESW AC/A
RH10-25B MOV 272PA MCC163 600 CRESE AC/B

~

RH10-26A MOV 300RB MCC152 i600 272RB AC/A
RH10-26A MOV 300RB MCC152 600 272RB AC/A
RH10-268 MOV 300RB MCC161 600 272RB AC/B

N RH10-266 MOV 300RB MCC161 600 272RB AC/B
RH10-27A MOV 272PA MCC153 600 CRESW AC/A
RH10-278 MOV 272PA MCC163 600 CRESE - AC/B
RH10-31 A MGi' 300RB MCC152 600 272RB AC/A
RH10-31 A MOV 300RB MCC152 600 272RB AC/A
RH10-31B MOV 300RB MCC161 600 272RB AC/B
RH10-31B MO2 300RB MCC161 600 272RB AC/B
HH10-34A MO7 CRESW MCC153 600 CRESW AC/A
RH10-34A MO" CRESW MCC153 600 CRESW AC/A ;

HH10-348 MOV CRESE MCC163 600 CRESE AC/B
RH10-34B MOV CRESE MCC163 600 CRESE AC/B, ,

RH10-36A MOV CRESW MCC153 600 CRESW AC/A
h RH10-368 MOV CRESE MCC163 600 CRESE. AC/B,

GH10-38A MOV CRESW MCC153 600 CRESW AC/A
RH10-38A 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)

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LCAD GRP.

HH10-388 MOV CRESE MCC163 600 CRESE AC/B
:- RH10-388 MOV CRESE MCC163 600 CRESE AC/B

~

RH10-39A MOV CRESW MCC153 600 CRESW AC/A
RH10-39A MOV CRESW MCC153 600 CRESW Ad/A
RH10-398 MOV CRESE MCC163 600 CRESE AC/B.

_

RH10-398 MOV CRESE MCC163 600 CRESE AC/B !

HH10-65A MOV CRESW MCC153 600 CRESW AC/A
HH10-656 MOV CRESE MCC163 600 CRESE AC/B
RH10-66A MOV CRESW MCC153 600 CRESW AC/A

'

RH10-66A MOV CRESW MCC153 600 CRESW AC/A
RH10-668 MOV CRESE- MCC163 600 CRESE AC/B3

RH10-668 MOV CRESE MCC163 600 CRESE AC/B
"

RH10-70A - MOV RHRHXA. MCC151 600 272RB AC/A
RH10-708 MOV RHHHXB MCC161 600 272RB AC/B
STOP VALVE HV ,GRESE

<

SUP. POOL TK TORUS-
.- < ;
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3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.4.1 System Function -

The instrumentation 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 RPS monitors the reactor plant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly Lutdown the reactor when plant conditions exceed
one or more specified limits, The other actuation systems will automatically actuate various
safety systems based 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
condidon in the event that the main controt rocm must be evacuated.

3.4.2 System Definiflon

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 het
Control Rod Drive Hydraulle 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
DC buses (see Section 3.5). Remote shutdown capability is provided by the auxiliary.
shutdown canels,

3.4.3 fnly Oneration
A LPS

'lhe RPS has four input instrument channels and two output actuation trains,
LPS inputs are lhted below:

Neutron monitoring system-

_ RCS high pr essure-

Low water levelin reactorvessel-

Turbine stop valve closure-

Turbine control valve fast closure; -

Main steam lineisolation signali
-

Scram discharge volume high water level-

| Primary containrant high pressure-

Main steamline high radiation --

Main condens alow vacuum-
,

Mode Switch in SHUTDOWN-

In addition, the operator can manually initiate a scram.

Both outpet channels must be de energized to initiate a scram.' The failure of a
single component or power supply dw 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
s:aned, ropped or realigned as needed to respond to abnormal plant conditions.
Dwas regarding actuation logic are included in the system description of the
actuated system.
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C. Remote Shutdown
The capability for safe shutdown from outside the cutrol room has been
provided by Remote Shutdown Panel 25RSP, a manual A JS panel, and by the

,

Auxiliary Shutdown panels 25 ASP 1,25 ASP 2 and 25 ASP-3. This capability
is 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 wit 1in view of the
panels including a dedict.ted intercom telephone system, with an independent
power supply, to allow communications between the panc!s. 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.

3,4,4 System Success Criteria

- A. RPS

The RP'' uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. W.efort, 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 loss of control power to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Sectica 3.6) Details of the RPS for Fitzpatrick have notE been determined.

A
B. 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 l ogic (normal = 1, trip = 0) and transmission output logic
(normal = 0, 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 testing 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 caux :ystem or component actuation, as is the case
with the RPS. Details of the other actuation systems for Fitzpatrick have not
been determined.

C. Manually Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually
operating m,by plant personnel. The control oom operators are capable of

dividual components using norraal cutrol circuitry, or operating
groups of components by manually trip' sing the RPS or other actuation
subsystem. The control room operators el o may send qualified persone Lo
the plant to operate components locally v from some other remote control
location (i.e., the remote shutdown panel oc a motor control center). To make
these judgments, data on key plant parameters must be available to the
operators.

;
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3.4.5 Sunnort Systems and Interfaces

A. Control Power
'

-

1. RPS
.

.

The RPS is powered via motor generator sets from the 600 VAC C! ass IE
electric power system (see Section 3.5).

2. Other actuation and control systems
Control power sources for various systems are summarized in Table 3.41.

3. Operatorinstmmentation
Essential instmmentation appears to be powered from the 120 VAC systern.

;

|

|

|
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Table 3.4-1. Matrix of Fitzpatrick Control Power Sources

SYSTEM TRAIN A TRAIN B,

RCIC

HPCI

ADS A LOGIC

ADS B LOGIC

LPCI A LOGIC

LPCI B LOGIC !

CORE SPRAY A LOGIC

|CORE SPRAY B LOGIC

DGA DIESEL CONTROL

DGB DIESEL CONTROL h
| DGC DIESEL CONTROL

DGD DIESEL CONTROL
_ f

| BACKUP SCRAM VALVES A ' '-

BACKUP SCRAM VALVES B f
I ESWS A

ESWS B

OUTBOARD MSIV'S

| INBOARD MSIVS
_

!

|
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3.5 ELECTRIC POWER SYSTEM

3.5.1 System Function

The electric power system supplies power to various equ,ipment and systems
needed for normal operation and/or response to accidents. The onstte Class IE 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 System Definition

The onsite Class IE AC electric power system consists of two AC load groups.
There hre 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 group consists of cae 4160 VAC bus and two
600 VAC buses. In addition, there are rr 7 mo VAC motor control centers. The Clr ~.s
IE plant DC power sources consist of two i V C 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 rystem 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
presented in Table 3.51. A partial listing of electrical sources and loads is presented in
Table 3.5 2.

3.5.3 System Ooeration

During normal operation, the Class 1E electric power system is supplied fmm
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 system 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. Nonessentialloads,

are not reenergized.

If either diesel generator of an emergency AC power source falls to start in
response to the automatic transfer signal, closure of the tte 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 companion 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 I
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 outboard 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 contams 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.

3 ",4 System Success Criteric

Basic system success criteria for mitigating transients and loss of-coolant
accidents are defined by front line systems, 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 lE DC load group is supplied initially E.om its respective battery-

(also needed for diesel starting)
Each Class lE AC load group is isolated from the non Class IE 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-

3.5.5 Comnonent Information

A. Standby diesel generators (DG A, DGB, DGC, and DGD)
1. Power rating: 2600 kW continuous'
2. Rated voltage: 4160 VAC
3. Manufacturer: Bruce GM

B. Station batteries (A and B)
1. Ratedvoltage: 125 VDC
2. Rated capacity: unknown

3.5.6 Sunnort Systems and Interfaces-

A. Control Signals
1. Automatic

The standby diesel generators are automatically 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.

3. Local-
The diesel generators can be started locally, but not connected to the
emergency buses.

_

B. Diesel Generator Auxiliary Systems
'Ite following auxiliaries are provided for the emergency diesel generator:
1. Cooling

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

2.- Fueling
a. An individual day tank is provided for each diesel generator. The day

_

tank has a capacity for 2.5 hours of diesel generator operation at full
load.
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b. A long term diesel fuel supply is provided underground, near the diesel
.

'

building. This fuel supply is desi
dies 1 generators for seven days. gned to support the operation of the

3, Lubrication
Each diesel generator has a self contained lubrication system.

4. 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.

5. Controlpower
Each diesel generator is dependent on 125 VDC power from a station
battery for control power, as rollows: !

Diesel Generator DC Distribution Panel Battery
A and C. 2A A
B and D 2B B

6. Diesel room ventilation
Ventilation is supplied to each emergency generator room by separate
imake/ 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 ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

71DCA4 PNL DIE-SGRS BUS 2A 125 125BC-A . DC/A
71 DCB4 PNL DIE-SGRN BUS 2B 125 125BC-8 DGB

!

BATA BATT 125A 125 DOA
BATB BATT- 1258 125 DC/B,

4

BCA BC 125BC-A MCC252 600 WSGR AC/A
BGB C 12580-8 MCC262 - 600 ESGR AQB
BMCC1 'PNL CRESW BUS 2A 125 125BC-A DOA
BMCC2 PNL CRESE BUS 2B 125 1258C-8 DOB
BMCC3 PNL CRESW BUS 2A 125 125BC-A DOA
BMCC4 PNL CRESE. BUS 2B 125 125BC-B DOB,

BMCC6 PNL 272RB BUS 2B 125 125BC-B DQB
BUS 105 - BUS DIE-SGRS DG-AC - 4160 DIE-SGRS AC/A3

"
BUS 106 BUS DIE-SGHN - DGED 4160 DIE-SGRN AC/B
BUS 115 BUS 300RB BUS 105 4160- DIE-SGRS AC/A
BUS 116 BUS 300RB BUS 106 4160 DIE-SGRN AC/B
BUS 125 BUS WSGR BUS 105 4160 DIE-SGRS AC/A
BUS 126 BUS ESGR BUS 106 4160 DIE-SGRN AC/B

~

BUS 2A PNL. 125BC-A BCA 125 125BC-A DQA
BUS 2A PNL 125BC-A BATA 125 125A DQA
BUS 2B PNL 12580-8 BGB- 125 125BC-B DC/B

'

BUS 2B - PNL- 125BC-B BATB 125 1258 DC/B
CBA,CBC CB DIE-SGRS AC/A -
CBB, CBD CB DIE-SGRN AC/B
DG-AC DG DIE-S BUS 105 4160 DIE-SGRS AC/A

I $ -DG-BD - DG DIE-N BUS 106 4160 DIE,SGRN AC/B
*~

MCC 151 BUS 272RB BUS 115 600 300RB AC/A

| MCC 152 BUS 272RB BUS 115 600 300RB ACIA

- _
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Table 3.5-1. Fitzpatrick Electric Power System Data Summary
for Selected Cornponents (Continued)

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

MCC 153 BUS CRESW BUS 115 600 300RB AC/A
TACC 161 BUS 272RB BUS 116 600 300RB AC/B
MCC 162 BUS 272RB BUS 116 600 300RB AC/B
MCC 163 BUS CRESE BUS 116 600 300RB AC/B
MCC 252 BUS WSGR BUS 125 600 WSGR AC/A
MCC 262 BUS ESGR BUS 126 600 ESGR AC/B
T13- TRAN 300RB BUS 105. '4160 DIE-SGRS AC/A

-

' T14 TRAN 300RB .. BUS 106 4160 DIF-SGRN AC/B
T15 TRAN WSGR BUS 105 4160 DIE-SGRS AC/A
T16 TRAN ESGR BUS 106 4160 DIE-SGRN AC/B

$$
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Table 3.5 2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

BA'A 125 DC/A 125A EP BUS 2A PNL 125BC A

BATA 125 DC/A 125A Nic RCICH01301 MOV CRESW

BATA 125 DC/A 125A NIC RCICH01302 HV CRESW

BATB 125 DCsB 1258 EP BUS 28 PhL 12580-B

BCA 125 DC/A 125BC A EP BUS 2A PNL 125BC-A

BCB 125 DC/B 12580 8 EP BUS 2B PNL 12580-8

BMCC1 125 DC/A CRE?W RCIC RCIC1316 MOV 272PA

BMCC1 125 DC/A CRESW RCIC . RCIC1310 MOV CRESW

BMCC1 125 DC/A CRESW RCIC RCIC13 20 MOV CRESW-

BMCC) 125 DC/A CRESW RCIC RCIC13 21 MOV. CRESW

BMCC) 125 DC/A CRESW RCIC RCIC13 27 MOV TOAUS

BMCC1 125 DC/A CRESW RCIC RCIC13 30 MOV- CRESW
~

BMCC1 125 DC/A CRESW RCS RCIC13-16 MOV 272PA

BMCC2 125 DC/B CRESE ECCS HPCl2314 MOV, CRESE

BMCC2 125 DC/B CRESE ECCS HPCl23-17. MOV CRESE

BMCC3 125 DC/A CRESW RCIC RC1013131 MOV CRESW

| BMCC3 125 DC/A CRESW - RCIC RC4C13-132 MOV CRESW

BMCC3 125 DC/A CRESW RCIC . RCIC13 39 MOV CRESW

BMCC3 125 DC/A CRESW RCIC RCIC13-41 MOV. TORUS
~

BMCC4 125 DC/B CRESE ECCS MDP CRESE

| BMCC4 125 DC/B CRESE ECCS HPCl23 24- MOV CRESW

BMCC4 125 DC/B CRESE ECCS HPCl23 57 MOV CRESE

BMCCJ 125 DC/B CRESE ECCS HPCl23-58 MOV TORUS

BMCC" 125 DC/B - CRESE ACIC RCIC23-24 MOV CRESW-

BMCC4 125 DC/B CRESE RCS RH 10-17 MOV- TORUS

BMCC6 125 DC/B 272RB ECCS HPCl2316 MOV 272PA

BMCC6 125 DC/B 272RB ECCS HPCl2319 MOV CRESE

BMCC6 125 DC/B 272RB ECCS HPCl23 21 MOV CRESE

BMCC6 125 DC/B 272RB ECCS HPCl23 30 - MOV CRESE

BMCC6 125 DC/B 272RB RCS HPCl23-16 MOV 272PA

BUS 105 4160 AC/A DIE SGRS ECCS CSSPMA MDP CRESW

.49 2/89
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Table 3.5 2. Partial Listing of Electrical Sources and Loads i

at Fitzpatrick (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION - SYSTEM COMPONENT ID TYPE LOCATION

BUS 105 4160 AC/A DIE SGRS ECCS RH-PMA MOP CRESW

BUS 105 4160 AC/A DIEMRS ECCS RH-PMG MOP CRESW

BUS 105 4160 AC/A DIEMRS EP BUS 115 BUS 300RB

BUS 105 4160 AC/A DIE-SGRS EP BUS 125 BUS WSGR

BUS 105 4160 AC/A DIE-SGRS EP DG-AC DG DIE 4

BUS 105 4160 AC/A D4EMRS EP T13 TRAN 300RB

BUS 105 4160 AC/A DIEERS EP TIS TRAN WSGR

BUS 105 4160 AC/A DIEERS ESWS DG-AC DG DIE 4

BUS 105 4160 AC/A die-SGRS ESWS RH-PMAC MDP CRESW

BUS 105 4160 AC/A DIE-SGRS R$ws RSW PI A MOP PUMPHS

BUS 105 4160 AC/A DIE-SGRS RSWS RSW PIC MOP- PUMPHS

BUS 106 4160 AC/B DIE-SGAN ECCS CSS-PMB MOP CRESE

BUS 106 4160 AC/B DIE E RN ECCS RH PMB MOP CRESE

E 106 . 4160 AC/B DIE-SGRN ECCS RH PMO MOP CRESE

BUS 106 4160 AC/B DIE-SGRN EP BUS 116 BUS 300RB

BUS 106 4160 AC/B DIE-SGRN EP BUS 126 BUS ESGR

BUS 106 4160 AC/B DIE SGRN EP DG-BD DG DIE N

BU S106 4160 AC/B DIE-SGAN EP T14 TRAN 300RB
<

BUS 106 4160 AC/B DIE SGRN EP T16 TRAN ESGR
,

BUS 106 4160 AC/B die SGRN ESWS DG BO D3 DIE N

BU S106 4160 *AC/B DIE SGRN ESWS RH.PMBO MOP CRESE

BUS 106 4160 AC/B DIE SGRN RSWS RSW PIB MOP. PUMPHS

BU S106 4160 AC/B ole-SGRN RSWS RSW P1D MOP PUMPHS

BUS 115 600 AC/A 300RB- EP MCC 151 BUS 272RB
1 BUS 115 600 AC/A 300RB EP McC152 BUS 272RB

~

BUS 115 600 AC/A 300RB EP MCC 153 oVS CRESW

BUS 116 600 AO/B 300RB EP MCC 161 BUS 272RB

BUS 116 600 AC/B 300RB EP MCC 162 BUS 212RB

BUS 116 600 AC/B 300RB EP MCC 163 BUS CRESE
,

BUS 125 600 AC/A WSGR EP MCC 252 BUS- WSGR
1

BUS 125 600 AC/A WSGR ESWS ESW P2A MOP PUMPHS

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

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

BUS 126 600 AC/B ESGR EP MCC 262 BUS ESGR

BUS 126 600 AC/B ESGR ESWS ESW P2B MDP PUMPHS

TUS2A 125 DC/A 125BC-A EP 71DCA4 PNL DIE SGAS -

BUS 2A 125 DC/A 125BC-A EP BMCCI PNL CRESW

BUS 2A 125 DC/A 125BC A EP BMCC3 PNL CRESW

BUS 2B 125 DC/B 125B0-8 EP 71DCB4 PNL DIE SGRN

W$2B 125 DC/B 125BC 8- EP BMCC2 PNL CRESE

BUS 2B 125 DC/B 12580-8 EP BMCC4 PNL CRESE

BUS 2B 125 DC/B 125BC-B EP BMCC6 PNL 272RB

DG AC 4160 AC/A DIE SGRS EP BUS 105 BUS DIE-SGRS

DG-BD 4160 AC/B DIE 4GRN EP BUS 106 = BUS DIE-SGAN

MCC151 600 AC/A 272RB ECCS RH10-12A MOV CRESW

MCC151 600 AC/A 272RB ECCS- RH10 70A MOV RHRHXA

MCC151 600 AC/A 272RB RCS RH10-18 - MOV- RC,

MCC151 600 AC/A 272RB RSWS RSW10-148A , MOV 272RB

MCC151 600 At.- 272RB RSWS RSW10149A MOV 272RB

McC151 600 * A 272RB RSWS RSW10-89A MOV RHRHXA

MCC152 600 AC/A 272RB ECCS CSS 14 11 A MOV 300RB

MCC152 600 AC/A 272RB ECCS CSS 14 12A MOV 300RB -

MCC152 600 AC/A 272RB ECCS RH 10-26A MOV 300RB

MCC152 600 AC/A 272RB - ECCS RH10 26A MOV 300RB

MCC152 600 AC/A 272RB ECCS. RH10-31 A . MOV 300RB

MCC152 600 AC/A 272RB ECCS RH10-31 A - MOV 300RB -

MCC152 600 AC/A 272RB ESWS ESWi$-175A MOV 272 RB -

MCC 152 600 AC/A 277RB RCS RCS1215 MOV RC

MCC152 600 AC/A 272RB RCS RCS29 74 MOV RC

MCC153 600 AC/A CRESW ECCS- CSS 14 07A MOV TORUS

MCC153 600 AC/A CRESW ECCS CSS 14 26A M OV CRESW

MCC153 600 AC/A CRESW ECCS HPC12315 MOV RC

McC153 600 AC/A CRESW ECCS RH1013A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10130 MOV CRESW
l

1
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Table 3.5 2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAO LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TVPE LOCATION

MCC153 600 AC/A CRESW ECCS RH10-25A MOV 272PA

MCC153 600 AC/A CRESW ECCS RH10-27A MOV 272PA

MCC153 600 AC/A CRESW ECCS RH10-34A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH 10-34 A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10 36A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-38A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-30A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-39A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH 10-39A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-65A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-66A MOV CRESW

MCC153 600 AC/A CRESW ECCS RH10-66A MOV CRESW

MCC153 600 AC/A CRESW RCS HPCl2315 MOV RC

MCC161 600 AC/B 272RB ECCS RH 10-128 MOV CRESE

MCC161 600 AC/B 272RB ECCS RH 10-268 MOV 300RB

MCC161 600 AC/B 272RB ECCS R H 10-268 MOV 300RB

MCC161 600 AC/B 272RB ECCS- RH10-318 MOV 300RB

MCC161 600 AC/B 272RB ECCS RH10-31 B MOV 300RB

MCC161 600 AC/B 272RB ECCS RH10-700 MOV RHRHXB

MCC161 600 AC/B 272RB RSWS RSW10-1480 MOV 272RB

MCC161 600 AC/B 272RB RSWS RSW10-1498 MOV 272RB

MCC161 600 AC/B 272RB RSWS RSW 10-898 MOV RHRHXB

MCC162 600 AC/B 272RB ECCS CSS 1411B MOV 300RB

MCC162 600 AC/B 272RB ECCS CSS 14 128 MOV 300RB

MCC162 600 AC/B . 272RB ESWS ESwi5-1758 MOV 272RB

MCC163 600 AC/B CRESE ECCS CS$14 078 MOV TORUS

MCC163 600 AC/B CRESE ECCS CS$14 26B MOV CRESE
d

MCC163 600 AC/B CRESE ECCS RH1013B MOV CRESE

MCCiS3 600 AC/B CRESE ECCS RH10130 MOV CRSSE

MCC163 600 AC/B CRESE ECCS RH10-250 MOV 272PA

MCC163 600 AC/B CRESE ECCS RH 10-278 MOV 272PA
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Table 3.5 2. Partial Listing of Electrical Sources and Loads
at Fitzpatrick (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATON

MCC163 600 AC/B CRESE ECCS RH 10-34 B MOV CRESE

MCC163 600 AC/B CRESE ECCS RH1044B MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-368 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10488 MOV CRESE

MCC163 600 AC/B CRESE ECOS RH10 388 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-398 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-398 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-650 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-668 MOV CRESE

MCC163 600 AC/B CRESE ECCS RH10-66B MOV CRESE

MCC163 600 AC/B CRESE RCic RCIC13-15 MOV RC

MCC163 600 AC/B CRESE RCS RCIC1315 MOV RC

MCC252 600 AC/A WSGR EP BCA BC 125BC- A

MCC252 640 AC/A WSGH ESWS ESW46101 A MOV CBLTUN

MCC252 600 AC/A WSGR ESWS ESW46-101 A MOV CBLTUN

MCC262 600 AC/B ESGR EP BGB BC 12500 B

MC C262 600 AC/B ESGR ESWS ESW46-1018 MOV CBLTUN

E d262 600 AC/B ESGR ESWS ESW46-1018 MOV CBLTUN

1

|

|
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3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1 System Function

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

3.6.2 System Definition

The CRDHS consists of high head, low flow pumps, piping, filters, control
valves, one hydraulic control unit for each control rod dnve mechanism, and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a serrm discharge
volume (dump tank).

Details of the scram portion of typical BWR CRDHS are shown in Figure 3.61
(adapted from Ref.1).

3.6.3 System Oneration

During normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS, Control 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
contml 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 accuntilator. 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/l and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later mooel BWR
plants, such as Fitzpatrick, RCS makeup at high pressure is performed by the RCIC (see
Section 3.2) and HPCI (see Section 3.3) systems. 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).

1

3.6.4 System Success Criteria

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

1

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,-

pilot valves)in the CRDHS.
The 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 high pressure water source must be available from the scram accumulator in-

each HCU.
A hydraulic vent path to the scram discharge volume must be available and-

sufficient collsetion volume must exist in the scram discharge volume.
A specified number of control rods must responds and insert into the reactor-

core (specific number needed is not known).
,
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3.6.5 Comnonent Information -

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

B. Condensate Storage Tanks
1. Capacity: 200,000 gallons

3.6.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The RPS transmits scram commands to solenoid pilot valves which control .
d.c 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.

B. Motive Power
1. The CRDHS pumps are Class IE AC loads that can be powered from 600

VAC buses.

3.6.7 Section 3.6 References

L
1. NEDO-24708A, " Additional Information Required for NRC Staff Generic

Report on Boiling Water Reactors," General Electric Company, December
1980.

2. NUREG 0626, " Generic Evaluation of Feedwater Transients and Small Break-
Loss of Coolant Accidents in GE designed Operating Plants and Near term
Operating License Applications," USNRC, January 1980.

|

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

3.7.1 System Function

The .SWS provides cooling water from the ultimate heat sink (Lake Ontario) tor

various comp:.nnt 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 emecency service water pu,mp 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 Goeration

The ESWS is normally in standby, with the system aligned for open-loop
operation. The ESWS is initiated m 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 placec 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 Svstem Success Criterin
Adequate cooling water flow to the comoonents 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.S Comnonent 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: verticalturbine

3.7.6 Suonort 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
aressure.

2. Remote manual
The ESW 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 31
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C. Other

1. It is assumed that ESW pump cooling and lubrication are provided locally at
the pumps.

2. Provisions for ESW pump rootn cooling have not been identified.

-

,

| |

| |
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Table 3.7-1. Fitzpatrick Emergency Service Water System Data -
'

Summary for Selected Components
>

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

ESW-P2A MDP PUMPHS BUS 125 800.. WSGR AC/A

ESW-P2B MDP PUMPHS BUS 126 600 ESGR AC/B

ESW16-101 A MOV CBLTUN MCC252 600 WSGR AC/A'

ESW46-101 A MOV CBLTUN MCC252 600 WSGR AC/A

ESW46-1018 MOV CBLTUN MCC262 600 ESGR AC/B

ESW46-1018 MOV CBLTUN MCC262 600 ESGR AC/B
I

ESWl5-175A MOV 272HB MCC152 600 272RB AC/A'

ESW15-175B MOV 272RB MCC162 - 600 272RB AC/B

.
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3.8 RESIDUAL llEAT REh! OVAL SERVICE WATER SYSTEh!
(RSWS)

| 3.8.1 System Function

Tht, residual heat removal service water system (RSWS) provides cooling water
from the ultin..'.e heat sink (Lake Ontario) to remove res ' x decay heat via the RER heat
exchanvrs. cy means of a cross tic with the RHR s M. the RSWS also can supply
makeup to the RCS when all emergency core cooling sysm N ve failed.

3.8.2 System Definition

The RSWS consists of two independent loops. Gach loop has two motor-
driven pumps that take a suction through strainers and sluice gates in the intake structure
and discharge into a hedder that supplies cooling water to the respective RHR heat
exchanger. Cooling water is retumed to the ultimate heat sink.

Simplified diagrams of the RSWS are shown in Figures 3.81 through 3.8-4
A summary of data o.. selected RSWS components is presented ' n Table 3.8 1. !

l

3.8.3 System Ooerntion
The RSWS normally is in standby, with the system ali

operation. When needed, the system is placed in operation maaually. gn J for open loop
In the event of failure of both norma; and reserve

LOCA, both pairs of RSWS pumps are manually started a:
power or in the event of a
ter the emergency diesel

;enerators have attained operating speed and the emergency buses have been energized.
lesidual 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 service water screenwell through two 100 percent capacity, totally
independent supply loops, to the two RHR heat exchangers. System cooling water is
returned to the service water screenwell area.

3.8.4 System Success Crlieria
The success criteria 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 Comnonent Information
|

| A. RHR Service Water Pumps (4)
t

1. Rated flow: 4000 gpm @ 267 ft head each (116 psid)
2. Shutoff head: 1000 ft. head (434 psid)
3. Rated capacity: IC09o for two pumps
4. Type: vertical turbine

3.8.6 Suggart Systems and Interfaces

( A. Control Signals
1. Automatic

! None
| 2. Remote manual'

The RS\VS 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 IE AC loads that can be powered from
the diesel generators as described in Section 3.5.

,

C. Other
1. It is assumed that RSWS pump cooling and lubrication are provided locally

at the numps.
2. Provlilons for RSWS pump room cooling have not been identified.

|

!
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Table 3.8-1. Fitzpatrick Residual Heat Removal Service Water System I

Data Summary for Selected Components

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

'

TYPE LOCATION LOAD GRP. I

RSW-P1A MDP PUMPHS BUS 105 4160 DIE-SGRS AC/A
RSW-P1B MDP PUMPHS BUS 106 4160 DIE-SGRN AC/B

'

RSW-P1C MDP PUMPHS BUS 105 4160 DIE-SGRS / CIA
i RSW-P1D MDP PUMPHS BUS 106 4160 DIE-SGRN AC/B

RSW10-148A MOV 272RB MCC151 600 272RB #.C/A >

RSW10-1488 MOV 272RB MCC161 600 272RB AC/B
4 RSW10-149A MOV 272RB MCC151 600 272RB AC/A [1

j HSW10-1498 MOV 272RB MCC161 600 272RB AC/B [
RSW10-89A MOV RHRHXA MCC151 600 272RB #C/A

i RSW10-898 MOV RHRHXB MCC161 600 272RB AC/Bj-

I

'g :

: :
<-

l

i4

i

'kS
00-C'

]

'
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Fitzpatrick

4. PLANT INFORMATION

4.1 SITE AND DUILDING SUMMARY
The Fitzpatrick site is located at Nine Mile Point on Lake Ontario in Oswego

County aaproximately 3,000 feet cast of the Niagra Mohawk Nine Mile Point Nuclear
Station. "he site contains a single BWR/4 plant. A site map showing the Fitzpatrick and
Nine Mile Point plants are shown in Figure 41 and a more detailed site plan of Fitzpatrick
is shown in Figure 4 2.

The major structures of the plant include the reactor buildmg, the administration
and control buildings, the turbine building, the diesel generator building, and the
screenwell building.

The reactor building contains the reactor vessel, reactor 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 cast crescent room within the reactor building contains DC motor control
centers, core spray train A and LPCIA/LPCIC aumps, valves and piping and RCIC piping.
The west crescent room within the reactor builc ing contains DC motor control centers, core
spray train B and LPCIB/LPCID pumps, valves and piping and llPCI valves and liping.

The administration building, adjacent to and north of the reactor aullding,
contains RCIC and IIPCI valves and piping, LPCI piping, the control room, upper and
lower cable spreading rooms, the relay room and the cable spreav.mg room.

The turbine building, located north of the administration building, houses the
turbine generator with its associated power generating auxularies, emergency batteries,
battery chargers and some of the 600 volt switchgear.

The diesel generator building is located northum of the turbine building and
contains the emergency diesel generators and their auxiliaries and well as some DC panels,
4160 volt emergency buses and other electrical components.

The screenwell builoing, east of the diesel generator building, contains the
residual heat removal service water pumps and the essential service water pumps as well as
associated phing.

T1e condensate water stocage tanks are located west of the reactor building.

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 414. An
elevation view of the Diesel Generator Building is presented in Figure 415. A simplified
layout drawing of the Diesel Generator Building is shown in Figure 416. An elevation
view of the Screenwell and Water Treatment Building is presented in Figure 4-17 and
simplified layout drawings of the Screenwell, Water Treatment and Radwaste Buildings are
shown in Figure 418 and 419, Major rooms, stairways, 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.

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
table is only a partial listing of the components and equipment that are located in a particular
room or area of the plant.

'
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| Table 41. Definition of Fitzpatrick Bullding and
Location Codes

1

Codes Descrintions

1. 125A 125 V Battery Room A, located on the 272' elevation of the
Turbine Area.,

2. 125B 125 V Battery Room B, located on the 272' elevation of me
; Turbine Area.

3. 125BC A 125 V Battery Control Board A, located on the 272''
elevation of the Turbine Area -

4. 125BC-B 125 V Battery Control Board B, located Lon the 272' '

elevation of the Turbine Area.

5. 272PA 272 Personnel Access, located on the 272' elevation of the
Reactor Building.

6. 272RB 272' elevation of the Reactor Building.

7. 300RB 300' elevation of the Reactor Building.

8. CBLTUN Cable To 'el, located on the 256'= elevation- of the
Emergency t 'el Generator Building...

9. CRESE Crescent Roor hst, located on the 227'-6" elevation of the
: Reactor Buildu...

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

11. CSRM Cable Spreading Room, located on the 272' elevation ~-just
below the Control R%m.

12. CR Control Reum, located on the 300' elevation of the Control
Building.

13. CST Condensate Storage Tank

14. DIE N . Diesel Generator Room North, located in'the Emergency
Generator Building and houses Diesel Generatort. B and D.

15. DIE S Diesel Generator Room South,~ located in the Emergency
Gener.uor Ltoilding and houses Diesel Generators A and C.

16. DIE-SGRN Diesel Switchgear Room North,-located in Emergency
Generator Buildingi houses 4160 V switchgear H06.

-17. DIE-SGRS Diesel Switchgear. Room South,' located in rmergency '
y . Generator Building - houses 4160 V switchgear h; i.: .

. -

-|

y
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..

Table 41. Definition of Fitzpatrick Building and. '

!

Location Codes

Codes Descrintions

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

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

20. RC l'eactor Containment. '

21. RET AYRM Relay Room, located on the 272' elevatif vf the Control
Building.

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

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

24. .RHRSWA Located on the 260' elevation of the Administration Building
and the 244' elevation of the Tun >ine Building.

25. RHRSWB . Located on the 260' elevation of the Administration Building.

|
and the 244' elevation of the Turbine Building.

l 26. STMTUN Steam Tunnel, located on the 272' elevation of the acactor -
~ Building.

27. TLSF Spent fuel pool operatin
of the Reactor Building.g floor, located on the 368' elevation

-2 8. TORUS Suppression Chamber, located below' the 264' elevation of
the Reactor Building.

29. WSGR. 1 West Switchgear Rwid. Sosate,! on the 272' elevation of the
Turbine Building - hosis the 600 V toad center L 25.

,

i
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Table 4 2. Partial Listing of Components by Location.
at Fitzpatrick ,

LOCATION SYSTEM COMPONENT ID cot *P
-TYPE

,

125A EP BATA BATT
.

1P5B- EP BATB, BATT

IIIID A EP .. BUS 2A PNL

i25BC A EP BCA BC

125DC A EP BUS 2A PNL-

125BC B EP. BUS 2B' PNL
&

125BC B EP BY: BC
'

125BC B EP- BUS 2B PNL,

1 272PA ECCS HECl23-16 MOVt

272PA ECCS RH 10-27A - MOV
|

8

'

L, 272PA. ECCS RH lo-25A MOV-

j 272PA EOCS RH10-278 . 'MOV,

! -

t 272PA - ECCS RH10 258 - MOV
i *

f "AN, RCnC - RCIC13-16 MOV
^

RCS. HPCl2316 . MOV.q-

f " . ncs, RCicia iu . MOv
,

| <

i MCC 151 BUS I
; n-- ,

'j- ~ E .;G 152 BUF -

i

i #
16 4; BUS :

. t

j d 162 - BUS .
*

,

[ BMCCf PNL-
'

N'f.SW15-175A 'MW,

-
.

/S; ESWl5-175B . MOV i
i ,-

j ASWS- RSW10-14G A . , MOV. -
1 RSWS- RSW10149A MOV-j

RSWS RSW10148B ; MOV--

1
i
; c RSWF RSW1014DB MOV

.

"
i. . ECCS RH lo-?6A - ItOV

~

2

; ,AB ECCS RH10-s1 A MOV -|., ,,

l. J00RB - 'fDCS . RH 10-268 - MOV-.
! I.

.

i

!
i
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Table 41. Definition of Fitzpatrick Building and
Location - Codes

Codes Descrintions
,

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

19. PUMPHS Pump House, located on the Screenwell and Water Treating
Area.

.

1

20. RC Reactor Containment,
i

21. RELAYRM Relay Room,' located on the 272' elevation of the Control .
Building.

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

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

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

25. RHRSWB Located on the 260' elevation of the Admini ur hn Building =
and the 244' elevation of the Turbine Buildinb-

26. =STMTUN Steam Tunnel, located on'the 272' elevation of the Reactor
Building.

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

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

29. WSGR. West Switchgear Room, beated on the 272' elevation of the . '

Turbine Building - houses de 600 V load center L-25.

s

|s

[I

.
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Table 4 2. Partial Listing of Componenta by Location
at Fitzpatrick

LOCATION SYSTEM COMPbNENT10 COMfi~
TYPE

125A EP BATA BATT

1250 EP BATB BATT

125BC-A EP BUS 2A PNL

125BC-A EP BCA BC

125BC A EP BUS 2A PNL

1258C 8 EP BUS 2B PNL

12500-8 EP BCD BC

12500 8 EP BUS 2B PNL

272PA ECCS HPCl2116 MOV

272PA ECCS RH1427A MOV

272PA ECCS RH10 25A MOV

272PA ECCS RH 10-278 MQY

272PA ECC I ' RH10 2b8 MOV

272PA RCiG RCIC1316 MOV

272PA HCS '

HPCl23-16 MOV

272PA ACS RCIC1316 MOV

272RB EP MCC151 BUS|

W2RB EP MCC 152 BUS

272RB EP McC161 But
272RB EP MCC 162 BUS

r

272RS EP BMcC6 PNL+

s 27280 ESWS ESWLS-175A MOV

DB ESWS ES W15 1758 MOV

272RB RSWS RSW10-14BA MO't

27FRB RSWS RSW 10-149A MOV
,

Tf2RB RSWs RS W 10- 148 B MOV

272PB RSWS R$W 801490 bM~
300RO ECCS RH 10-76A MOV,

I

*\ 300RB ICCS HH10 31 A MOVj s

asRB EES Rxi>25e " MOv
i .

I
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Table 4 2, Partial Listing of Components by Location
at Fitzpatrick (Cf...tinued)

LOCATION SYSTEM COMPONEII(ID ' COMP
'vPE

300RB ECCS 9H10 31's MOV

300RB ECCS C5ST411 A MOV

300RB ECCS CSS 14 1 S . ~ MOV

300RB ECCS CSS 14 11 B MOV

300RB ECCS CSS 14 120 MOV

300RB ECCS RH 10-26A t CV/
i

300fi[ ECCS ~ IIO-31 A ~ MOV
*

~ 0RB ECCS RH 10-2GB MOV30

300RB ECCS RH 10-318 MOV
l

300RB EP BUS 115 BUS

300R8 EP T13 TRAN

30CRB EP BUS 116 DUS

300R9 EP T14 TfMN

CBLTUN ESWS ESW46 101 A MOV

CBLTUN ESWS ESW46 101 B MOV

CBL1UN ESWS ESW46 101 A MOV

CBLTU* ESWS ESW4G 1018 MOV

CRESE ECCF HPCl23-17 MOV

CRESE ECCS HPCl23 30 MOV

CRESE FCCS HPCl2319 MOV
i

=
CRESE ECCS HPCl23-21 MOV

CRESE ECCS HPCl23-57 MOV

CRESE ECCS CONTROL VALVE Hv

CRESE ECCS STOP VALVE HV

CREGE ECCS HPCl2314 MOV

ME ECCS RH 10-138 . MOV

CRESE ECCS RH10468 MOV

CRESE ECCS RH 10s:JB MOV
1

CRESE ECCS RH 10-12B MOV

CREVE ECCS PH10 348 MOV

.
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Table 4 2. Partial Listing of Components by Location
at Fitzpatrick (Continu0d)

LOCATION SYSTEM COMPONENT ID COMP
TYPE

D ESE ECCS RH10498 MOV

CRESE ECCS RH-PMD MDP

CRE6E ECCS RH PMB G5 F
ChESE ECCS CSS 14 268 MOV

CRESE ECCS CSS PMB' MDP

CRESE ECCS RH 10-388 MOV

CRESE ECCS RH 10-360 MOV

CRESE ECCS RH10130 MOV

CRESE ECCS RH10 668 MOV ~

CRESE ECCS RH14398 MOV

CRESE ECCS RH14388 MQV

CRESE ECCS RH 10-34 B MOV

CRESE EP MCC 163 BUS

CRESE EP BMCC2 DNL

CRESE EP BMCC4 PNL

CRESE ESWS RHPMBD MOP

CRESW ECCS RH10-130 MOV

CRESW ECCS RH 10-13A MOV

CRESW ECCS RH 10-66A MOV
s

CRESW ECCS RH10 65A MOV

CRESW ECCS RH 10-12A MOV

CRESW ECCS RH10 09A MOV
'

CRE5W ECCS RH 10-34 A MOV

CRESW ECCS F.H CMC MDP

| CRESW ECCS RHPMA MCP-
CRESW ECCS CSS 14 26A MOV

CRESW ECCS CSS FMA MDP

; CRESW ECCS RH 10-38A MOV
1

Ci]ESW ECCS RH10 3C A MOV
1

1 CRESW ECCS. HPCl23-24 MOV
t
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f

|

P '



*
.

;
u

eg

Table 4 2. Partial Listing 'of Components by Location
at Fitzpatrick (Continued)

LOCATION SYSTEM COMPONENT ID COMP
. TYPE .j

CRESW ECCS RH10-66A MOV _h
CRESW ECCS RH10-39A MOV

CRESW . ECCS RH l0-38A - MOV i

CRESW - ECCS RH10-34A - MOV

CRESW EP- MCC 153 BUS

M SW EP BMCC ) _ PNL

CRESW EP BMCC3 PNL

GRESW ESWS RH-PMAC MDP

CRESW RCIC RCIC1318 MOV

CRESW RCC RCIC13 20. MOV-
-

"CiiESW RCC . RCic ia-30 Mov

CRESW RCIC RCiO23 24 - MOV-a

CRESW - RCC RCIC13-21 MOV

CRESW RCC RCIC13-39 MOV -;

CRESW RCC RCIC-PIR TDP-

CRESW . ACC RCICH01302 HV-

CRESW RCC RCIC10131- MOV

CRESW. RCC. RCICH01301 MOV
..

CRESW RCC RCIC13132 MOV

CST: ECCS- CST TK

CST RCC CST- TK.

0(E N EP DGBD- OG

OLE N ESWS DG BD OG.

DIE-S EP OGAC 00 .

OLE-S ESWS- OSAC-- OG

die-SGRN EP-- BUS 106 BUS

OtE-SGRN EP. CBB,CBD CB

die SGRN . EP- 710084- PNL
-

!

DIE-SGRS EP BUS,105 - BUS.

OtE-SGRS EP- CBA,CBC . CB-
_

:. 98 249-.

1'
'

_

_ _ _ _ _ _ _ _ _ - _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - -



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

w. ) |r

..,

l
|Table 4 2. Partial Listing of Components by Location i

at Fitzpatrick (Continued) !

LOCATION SYSTEM COMPONENT 10 COMF-
TYPE

DIE-GGRS EP 71DCA4 PNL

ESGR EP BUS 126 BUS

ESGR EP T16 TRAN

ESGR EP MCC 262 DOS

PUMPHS ESWS ESW P2A MDP

PUMPHS ESWS ESW P2B MDP

PUMPHS RSWS RSW PtA MD I
PUMPHS RSWS RSWfl0 MDP

PUMPHS RSWS RSW PIB MDP

PUMPHS RSWS RSW P1D MDP

i AC FCCS- RCS-VESSEL RV '-
'

RC ECCS HPCl23-15 MOV

RC- ECCS RCS-VESSEL RV
l

; RC ECCS RCS VESSEL RV

RC ECCS RCS VESSEL RV

RC EC CS RCS-VESSEL RV
-'RC RCC RCS VESSEL RV

! RC RCC RCIC1315 MOV

i RC RCS RCS1215 - MOV!

RC RCS RH 10-18 MOV

E RCS RCS29 74 MaV

| RC RCS HPCl23-15 MUV
i

| RC RCS RCICl3-15 MOV '

RHHHXA ECCS RH10-70A MOV

Rr1RHXA ECCS RH-HXA HX

RHRHXA RSWE' ilSWlo 89A MOV -

; RHRHXB
~

ECC N ' AH10 7CO MOV

j RHRHX8 YdW" RH-HX3 HX
-

~

NHRHXS ~ *RSnfi , RSW10M$li ._ MOV

[ TORUS ECC5~ HPCf1460 - MOV
_, -

__
4
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Table 4 2. Part!al Listing of Components by Location
at Fitzpatrick (Continued)

LOCAi>ON | SYSTEM COMPONENT ID COMP
TYPE

TORUS ECCS SUP. POOL TK

TORUS ECCS CSS 14 07A MOV

TORUS ECCS CSS 14 078 MOV

TORUS ACC SUP. POOL TK

TORUS Fa.;C RCIC1341 MOV

TORUS ACC RCICl3 27 MOV

TORUS RCS RH 10-17 MOV

WSGR EP BUS 125 BUS

WSGR EP T15 TRAN

WSGR EP M.;C 252 BUS

i

)

|

1
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APPENDIX A
DEFINITION OF SYMBOLS USED IN TIIE SYSTEM AND

LAYOUT DRAWINGS

A 1. SYSTEM DRAWINGS

A1.1 Fluid System Drawings

The simplified rystem drawings are accurate representations of the major flow
paths in a syst;m and the important interfaces with other fluid systems.. As a general rule,
small fluid lines that are not essential to the basic operation of the s
these drawings. Lines of this type include instrumentation lines,ystem are not shown invent lines, drain lines, -
and other lines that are less than 1/3 the diameter of the connecting major flow path, There
usually are two versions or each fluid system drawing; a simplified system drawing, and w
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

-

Flow generally is left to right.-

t

- - Water sources are located on the left and water " users" (i.e., heat loads) or
discharge paths are located on the right.

- One exception is the return flow path in closed loop systems which is right -
to left.
Another exception is the Reactor Coolant System (RCS) drawing which is-

" vessel-centered", with the primary loops on both sides of the vessel.
Horizontallines always dominate and break vertical lines.-

Component symbols used in the fluid system drawings are defined in Figure-

A- 1.
Most valve and pump symbols are designed to-allow the reader to-.

distinguish among similar components based on their support system H
rec virements (i.e., electric power for a motor or solenoid, steam to drive a,
tur bine, pneumatic or hydraulic source for valve operation, etc.)-t-
Valve symbols allow the reader to distinguish among valves that allow flow

{

4-

in either direction, check (non return) valves, and valves that perform an i
overpressure protection function. No attempt has been made to define the ~

specific type of valve (i.e., as a globe, gate, butterfly, or other specific type

of valve)inbols distinguish between centrifugal and positive displacement
'

Pump sy-

;

pumps and between types of pump drives (i.e., motor, turbine, or engine).

Locatior s tre identified in terms of plant location codes defined in Section'4 of .-

'thit Somebook.
tmtion is indicated by shaded " zones" thrit are not intended to represent

,
-

the actual room geomety.
Locations of discrete components represent the actual physical location of '

--

the component.

Piping locations between r% rete components represent the plant areas -, -

! tnrough which the pi
underground pipe runs).png passes (i.e. including pipe tunnels and~

-

'

-

Component locations th::t ce nat known are indicated by placing the
components in an unshaded (white) zone.

.

j - The primary flow path in the system is highlightedji.e., bold white line) in
the location version of the fluid system drawingc

' ,

'
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A 1.2 Electrical System Drawings

The electric power system drawings focus on the Class IE portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class lE system. There c.icn are two versions of each electrical system drawing; a -
Fimplified system drawing, and a Comparable drawing showing component locations. The
drawing conventions used ir de electncal system drawings are the following:

Flow genemlly is top to bottom.
- . .

-

In the AC power drawings, the interface with the switchyard v2r offsites
grid is shown at the top of the drawing.

-.

In the DC power drawings, the batterie and the interface vith'the AC--

power systern are shown at the top of :he drawinh
Verticallines dominate and br.ak horire.ctrJ lines. --

Component symbols used in the electdcal system drawings are defined in -
.

-

Figure A-2,

Locations are identified in terms of plant location codes defined in Section 4 of.

this Sourcebook.
Locations are indicated by shaded " zones" that are not intended to represent '-

the actual room geometry, _
Locations of discrete components represent the actual physical location-

the component.,

The electrical connections (i.e., cable runs) between discrete components,-

as shown on the electrical system drawings,- DO NOT represent the actual-
cable routing in the plant.
Component locations that are not known are indicated by_ placing the

~

-

discrete components in an unshaded (white) zone.

A2. SITE AND LAYOUT..DRAWINGSL - -

A 2.1 Site Drawings;

| A general view of each reactor site and vicinity-is presented along;with a-
simplified site plan showing the arrangement of the major buildings, tanks, and other-- -

-

features of the site. The general view of the reactor site is obtained from ORNL NSIC-55
(Ref.1). The site drawings are approximately to scale, but should not be used to estiniate :
distances on the site. As-built scale drawings should be consulted for this purpose.

Labels printed in bold uppercase correspond to the location codes defined in
See: ion 4 and used in the component data listings and system drawings in Section 3. 'Some

- additional labels are included for information and 'are pnnted in lowercase type.
.

: A2.2 Layout -Drawings -

Simplified building layout drawings are developed for the portions of the planti
that contain com)onents and systems that are described in.Secuon 3 of this Souttebook.

- Generally, the fo llowing buildings are included: < reactor building, auxiliary building, fueli
-building, diesel building, and the intake s:ructure ~or pumphouse. Layout drawings-
generally are not developed for other buildings.

Symbols used in the simplified layo9t + wings are defincd in Figure-A-3. >

Major rooms, stairways,' elevators, and doorways are shown in the simplified ~ layout- ,i

| drawings however, many interior walls have been omitted for clanty. The building layout ;

;
Y 2/89:~ 103 .
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Fitzpatrick
drawings, are approximately to scale, should not be used to estimate room size or
distanc:s. As built scale drawings for should be consulted his purpose,.

Labels printed in uppercase bolded also correspond to the location codes
defined in Section 4 and used-in the component data listir:gs and system drawings in
Section 3. Sane additional labels are included for information and are printed in lowercase
type.

A3. APPENDIX A REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1- to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, ' December 1973 (Vol.1),
January 1972 (Vol,2), April 1974 (Vol. 3), and March 1975 (Vol. 4) -
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LJ MANUAL VALVE . XV MANUAL NON RETURN
F7 (OPEN/ CLOSED) VALVE * XCV (OPEN/ CLOSED)

g O
L2 MOTOR CPER ATED VALVE . MOV MOTOR OPERATED-

F'
(OP E N/CLO S E D) S WAY VALVE = MOV

(CLOSED PORT MAY VARY)

W
LJ SOLEN 0lD OFER ATED VALVE * SCV SOLENOID OPER ATED77 (OPEN/ CLOSED) 3 WAY VALVE . 80V

(CLOSED PORT MAY VARY)

L2 HYDRAULIC VALVE * HV HYDR AULIC NON RETURN,

(O P EN/C LO S E D)
r7

,4 4 VALVE . HCV (OPEN/ CLOSED)

LJ PNEUMATIC VALVE . NY PNEUMATIC NON RETURN_F'
(OPEN/ CLOSED) - VALVE . NCV (OPEN/ CLOSED)

CHECK VALVE . CV M SAFETY VAlt.E SV!

(CLOBED) .

W Q
POWER OPER ATED RELIEF VALVE. ' POWER CPER ATED RELIEF VALVE.J SOLENolO-PILOT TYPE . PORV J :

PNEUMATICALLY OPER ATED . PORV(CLOSED)i

.

CRI

DUAL FUNCTION SAFETY / RELIEF
VALVE SRV
(CLOSED) .

,

CENTRIFUG AL CENTRIFUG ALMOTOR ORIVEN PUMP M*)P TUR8INE DRIVEN PsMP . TDP =

\ /
I

POSITIVE DISPLACEMENT,

MOTOR DRIVEN PUMP * MOP POSITIVE DISPLACEMENT-

7 TVR8tNk DRIVEN PUMP . TDP
, I

\ l
|

Figure A-1, Key To Symbols in Fluid System Drawings
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1
'

[ MAIN CONDENSER . CONDPWRIBWR
REACTOR VESSEL . RV !

t ;

4 HEAT EXCHANCER . HK MECHANICAL DAAFT
COOLING TOWER' + t-

"

'.h
-STE AM.TO WATER

- -

AIR COOLING UNIT . ACU
'OR WATER TO STEAM HEAT g
EXCHANGER (LE. FEEDWATER ._
HEATER, DRAIN COCLER, ETC.) HX

|CR TANK . TK i .Enaaaaan . 8 R AY NCMES . $N -

Y v

~

| RuRTURE oinx.Ro g -
--

, , , , , , ,,,,

:

Q .oRiFict . on

.

!

i

1
.

;

|

t
.

4

! Figure A-1. Key To Symbols in Fluid System Drawings
j (Continued)
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A.C. DIESEL OENERATOR . DO B ATTERY . D ATT( OR A.C. TURBlNE OENERATOR . TO

OR CR l BREAKER CD[3 gg [ ].. || .[3 INTERLOCKEDI I
CIRCUIT BREAKERS . CB

SWITCH . SW
p AUTO M ATIC OR O OR OTHER TYF2 OF

TRANSFER SWITCH . ATS DISCONNECT DEVICEOR
(OPE NICLOSED)MANUAL THANS' ER

SWITCH MTT.

SWITCHOE AR DUS . BUS
OR

| (BUS N AME) -|
MOTOR CONTROL CENTER MCC NN OR P" tt TRANSFORMER TRAN-

OR
DISTRIBUTION PANEL . PNL

I

B ATTERY CHAR 0ER (RECTIFl:R) . BC32
g INVERTER .INV

T
,

1
'. OR

- RELAY CONTACTS ~

7 (oPEN/ CLOSED) .

FUSE.FS

I

, EtECm C uCTOn. uTR
, , , , , , , , , , , , , , , ,

i

,

Figure A-2. Key To Symbols In Electrical System Drawingu
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% STAIRS

T $ ", $P @ SPIRAL '
STAIRCASEown

LADDER
('| u . Up -| ELEVATOR|={D = Down

g' HATCH OR C/ OPEN AREA
GRATING DECK & (NO . FLOOR)

O- PERSONNEL DCOR * HEOUIPMENT DOOR
--

:e

..

j RAILROAD TRACKS :< FENCE LINE

h :<

O TANK / WATER
AREA

|
.

.

i

1
:

|

I-
t

Figure A-3. Key To Symbols in Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN TIIE DATA TABLES

defined as follows: ppearing in the data tables in Sections 3 and 4 cf this'Sourcebook are
Terms a

SYSTEM (also LOAD SYSTEM)- All components associated with a particular system
description in the Sourcebook have the same system code in the data base. System codes
used in this Sourcebook are the following:

.Cadt Definition4

RCS Reactor Coolant System
RCIC Reactor Core Isolation Cooling System
ECCS Emergency Core Cooling Systems (including HPCI, LPCI, .

LPCS and ADS)
EP Electric Power S

Emergency Sem,ystemce Water SystemESWS
RSWS RHR Semce Water System

COMPONENT ID (also LOAD COMPONENT ID) The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system
described above, For compone ' preface it, not necessarily the Lme as the system code 'ids, the system preface corresponds to what the plant
calls the component (e.g. HPI, MR). An example is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS.- The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P& ids) and elecuical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWW SOURCE LOCATION)-
| Refer to the location codes defined in Section 4.

L COMPONENT TYPE (COMP TYPE) - Refe.- to Table B-1 for a list of componerit type
Codes.

.

POWER SOURCE - The component ID of the power source is~ listed in this field (see
COMPONENT ID, above). In this data base, a " power source" for a particular component
(i.e. a load or a distribution component)'is the next higher electrical distribution or
generating componcat in a distribution system. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a battery charger).-

POWER SOURCE VOLTAGE (also VOLTAGE) The voltage "seen" by a load of a
power source is entered in this field. The downstream (output) voltage of a transformer,
mverter, or battery chargeris used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP)-' C and DC load groups -
(or electrical divisions) are defined as appropriate to the plant Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency load group for a third-of a kind' load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B.1. COMPONENT TYPE CODES

i COMPONENT COMP TYPE

VALVES:
Motor operated valve MOV
Pneumatic (air-operated) valve NV or AOV
Hydraulle valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve CV
Pneumatic non retum valve NCV
Hydraulic non retum valve HCV
Safety valve SV~
Dual function safety / relief valve SRV
Powcr operated rehef valve PORY.

(pneumatic or solenoid-operated)

PUMPS:
Motor driven pump (centrifugal or PD) MDP
Turbire driven pump (centrifugal of PD) .TDP
Diesel driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator U tube oronce throu

.

liett exchanger ((water-to water HX, gh)SG 1

HX'
or water to-air 1-DC)
Cooling tower Cr
Tank TANK orTKSump - SUMP :Rupture disk RD

- Orifice : ORIF
Filter or strainer FLT-
Spray nozzle- SN
Heaters (i.e, pressurizer heaters) HTR-

VENTILATION SYSTEM COMPONThTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air to water HX, usually - ACU or FCU- including a fan)

(
Condensing (air-conditioning) unit COND

EMERGENCY POWER SOLACES:
Diesel generator- DG
Gas turbine generator
Battery

' GT
BATT'

,

1

'.
!
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j T A 11 L E B.I. COMPONENT TYPE CODES (Continued) i

COMPONENT C')MP TYPE
,

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNLor CAB
Transfonner TRAN or XFMR
Battery charger (rectifier) BC or RECT-
Inverter INV
Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and invener)
Motor generator MG _
Circuit breaker CB-
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

,

i

I
;

i
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