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Limerick 1 & 2

CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published informaticn. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtai~+d, however, the information in this document has
not been independently . enified 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 Aip(?lications Intemational Corporation
210 Campus Point Drive
San Diego, CA 92131
(619) 458.2673

Correction and other recommended changes shou!d be submitted in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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Limerick 1 & 2

LIMERICK SYSTEM SOURCEBOOK

This sourcebook contains summary information on Limerick 1 & 2. Su
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 bibliography of re&ons that
describe features of this plant or site is presented in Section 5. Symbols used in the system
and layéc:ut drawings are defined in Appendix A. Terms used in data tables are defined in
Appendix B,

1. SUMMARY DATA ON PLANT
Basic information on the Limerick 1 nuclear power plant is listed below:
- Docket number 50-352 and -353
- Operator Philadelphia Electric Co.
- Location Pottstown, Pennsylvania
- Commercial operation date 2/86 (Unit 1), 290 (Unit 2, planned)
- Reactor type BWR/4
- NSSS vendor General Electric
- Power MWUYMWe) 3293/1055
- Architect-engineer Bechtel
- Containment type Steel lined reinforced concrete drywell/

pressure suppression system with secondary
containment (Mark II)

3. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Limerick 1 & 2 units each contain a General Electric BWR/4 nuclear steam
supply system with a Mark II containment incorporating the drywell/pressure suppression
concept. The plant also has a secondary containment structure of reinforced concrete.
Other BWR/4 plants in the United States are as follows:

Duane Amold
Browns Ferry 1, 2, and 3
Brunswick 1 and 2
Cooper

Fermi

Fitzpatrick

Hatch 1 and 2

Hope Creek |
Limerick 2

Peach Bottom 2 and 3
Shoreham
Susquehanna 1 and 2
Vermont Yankee

. . . .

Most BWR/4 plants have a Mark I containment, The only other BWR/4 plants having a
Mark II containment are Shoreham and Susquehanna. BWR/S plants also have a Mark I1
containment.

‘ . Limerick 1 uses a high pressu‘e coolant injection system, a reactor core
isolation cooling system, a low pressure core spray system, and a multi-mode RHR

system. The reactor core isolation cooling and RHR systems include the capability for
steam condensing.

1 2/89



Limerick 1 & 2

3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Limerick 1 and 2 in
terms of general function, operation, system success criteria, major components, and
support system requirements. A summary of major systems at Limerick 1 and 2 is
presented in Table 3-1. In the “Report Section” column of this table, a section reterence
(i.e. 3.1, 3.2, etc.) is provided for all systems that are described in this report. An entry of
"X" ir 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
An:llzsis Report where additional information on each system can be found. Other sources
of information on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 3-1, The functional
relationships that exist among coolin: water systems required for safe shutdown are shown
in Figure 3-1, Details on the individual cooling water systems are provided in the report
sections identified in Table 2-1.



Table 3-1. Summary of Limerick 1 & Z Systems Covered in this Report

68/T

Generic Plant-Specific Repeori FSAR Section
System Name System Name Section Reference
Rcactor Heat Removal Systems
Reactor Coolant System (RCS) Same 3.1 5
Reactor Core Isolation Cooling Same 32 546
(RCIC) Systems
Emergency Core Cooling Systems Same - -
(ECCS) -
- High-Pressure Injection High-Pressure Coolant Injeciion 33 6.3.1.2.1, 6.3.22.1
& Recirculation (HPCI) System
- Low-pressure Injection Core Spray (CS) System, 33 63122, 63223
& Recirculation Low-Pressure Coolant Injection i3 54.7.1.1.2,
(LPCT) Mode (an operating mode 6.2.1.23, 63224
of the RHR system
- Automatic Depressurization Same 33 63.1.24, 63222
System (ADS)
Decay Heat Removal (DHR) Residual Heat Removal 33 547
System (Residual Heat Removal (RHR) Systern (a multi-mode
(RHR) System) system)
Main Steam and Power Conversion Main Steam Supply Sysiem, X 103
Systems Condensate and Feedwater X 1047
Systems,
Circulating Water System X 1045
Other Heat Removal Systems Steam-condensing RIIR/RCIC 32 5461, 547.1.15,
operation 54726



Summary of Limerick 1 & 2 Systems Covered in this Report (Continued)

Fable 3-1.

FSAR Section

Plant-Specific
Reference

Generic
Systern Name

System Name

Reactor Coolant Inventory Control Systems
Reactor Water Cleanup (RWCU) Same X 54.8

L !
dVSIcm

'\".(. {f}“ WeE

Control Rod Drnive Hydraulic System Same
{CRDHS)

Containment Systems

Primary Containment Same (drywell and pressure

supp: =ssion chamber)

am

Secondary Containment -
Standby Gas Treatment System (SGTS) yan
Containment Heat Removal Systems

Suppression Pool Cooling System Same (an operating mode of the

RHR system)
Same {an operatirg mode of the
RHR system)

Drywell Air Cooling System

Containinent Spray System

Containment Fan Cooler System




68/C

Table 3-1. Summary of Limerick 1 & 2 Systems Cevered in this Report (Continued)

Generic

System Name

Containment Systems (continued)
Containment Normal! Ventilanon Systems

- Combustible Gas Control Systems

Reactor and Reactivily Control Systems
- Reactor Core

Control Rod System
Chemical Poison System

lnstrumentahon & Control (i&C) Systems
Reactor Protection System (RP'S)

Engineered Safety Feature Actuation
System (ESFAS)

Remote Shutdown System
Other 1&C Systems

Plant-Specific
System Name

Reactor Enclosure and Refueling
Area Venulation Systems,
Primary Containment Vennlation
System

Containment Atmosphenic Control

System {Containment Hydrogen
Recombiner and Containment Gas

Drywell Air Cooling System ( mixes
atmosphere in containment)

Same
Control Rod Drive System

Standby Liguid Control System
(SLCS)

Reactor Trip System

Sume

Same

Various other systems

Report
Section

X

34
34

34

FSAR Section

Reference

942
945

625, 9451

€25,69452

46
935

7.2

73

7414
74w 77
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Table 3-1. Summary of Limerick 1 & 2 Systems Covered in this Report (Continued)

Generic
System Name

Su

pport Systems
Class 1E Electrnic Power System

Non-Class 1E Electnic Power System
Diesel Generator Auxiliary Systems
Component Cooling Water (CCW)
System

Service Water System (SWS)
Residual Heat Removal Service Water
(RHRSW) System

Other Cooling Water Systems

Fire Protection Systems

Room Heating, Ventilating, and Air-
Conditioning (HVAC) Systems

Instrument and Service Air Systems
Refueling and Spent Fuel Systems
Radiocactive Waste Systems

Radiation Protection Systems

Plant-Specific

System Name

Same

Same

Same

Reactor Enclosure Cooling Water
System

Same, also
Emergency Service Water System

Same

Turbine Enclosure Cooling Water
System

Same

Same

Compressed Air and Gas Systems

Report
Section
35

X

35

Fuel Storage and Handling Systems X

Radioactive Waste Management
Systems

Same

FSAR Section
Reference

83

-

946,954 10
958

928

© @0
NN
w L

95.1
94

9.3.1
9.1
11

12
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Figure 3-1. Cooling Water System Functional Diagram for Limerick 1 and 2
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REACTOR COOLANT SYSTEM (RCS)
\)“s'[q l‘“[_]ﬁ“()[]

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

3.1.2  System Definition

The RCS ir-ludes: (a) the reactor vessel, (b) two recirculation loops, (¢)
recirculation pumps, (d) i4 safety/relief valves and (e) connected piping out to a suitable
1solation valve boundary. Simplified diagrams of the RCS and important system interfaces

are shown in Figures 3.1-1 and 3.1-2. A summary of data on selected RCS components is
presented in Table 3.1-1,

3.1:% System Operation

During power operation, circulation in the RCS is maintained by one
recirculation pump in each of the two recirculation loops and the 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, mixed
with the feedwater and is recycled again
A portion of the liquid in the downcomer region of the reactor vessel is draw n
recirculation pumps. The discharge of these pumps 1s returned to the inlet
nozzles of the jet pumps at high velocity. As the liquid enters the jet pumps the slow
moving liquid in the upper region of the downcomer is induced to flow through the jet

nff hu tha
\.\‘: oy (¢

4
pumps, producing reactor coolant circulation
The steam that is produced by the reactor is piped to the turbine via the four
main steam lines. There are two main steam iso'ation valves (MSIVs) in each main steam
line. Condensate trom the turbine is returned to the RCS as feedwater,

Following a transien’ that involves the loss of the main condenser or |oss of
feedwater, heat from the RCS is dumped to the suppression chamber via safoty/rs)
valves on the main steam lines. A LOCA inside containment or operation of the ALk
Depressurization Systera (ADS) also dumps he
the RCS is provided by the Reactor Coe 1
19

lef
14tic
at to the suppression chamber. Makeup to

solation Cooling (RCIC) system (see Section
3.4) or by the Emergency Core Cooling Svstem (ECCS. see Section 3.3). Heat is
transferred from the containment to the ultimate heat sink by the Residual Heat Removal
(RHR) system operating in the suppression pool cooling mode. Actuation systems provide

- i laleal « »nls 17 N - 1 4 P i R £ i .
for automatic closure of the MSIVs and isolatuon of other lines connected to the RCS

terms of LOCA and transient

ible LOCA is not initiated
_ gauble LOCA is initiated, then LOCA mingating systems are successful
If a transient is initiated, then either

RCS integrity is maintained and transient mit gating systems are successful,
or

RCS integrity is not

< v
TUCK +( for . ~ ]+ P
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigatir 1

eading to a LOCA-like condition (i.e
r P




Limerick | & 2

3.1.5  Component Inforination

A. RCS
1. Total volume: 22,424 i3
2. Water volume: 14,490 fi3 (including recirculation loops).
3. Steam volume: 7934 fi3

4. Steam flow: 14.159 x 108 Ibhr.
5. Normal operating pressure: 1020 psia

B. Safety/Relief Valves (14)
1. Setpressure: 113010 1150 gsi.f
2. Relief capacity: 901,500 to 917,000 itvhr (each)

C. Recirculation Pumps (2) _
1. Rated flow: 45,200 gpm @ 710 ft. head (308 psid)
2. Type: Vertical centrifugal

D. Jet Pumps (20)
1. Total flow: 102.6 x 108 Ib/hr @ 81.5 ft. head (35 psid)

RCS water volume is  « .um of the volumes of the lower plenum core, upper
plenum and separators, downcomer region, and recirculation loops. Steam volume is the
volume of the dome (ahove normal water level). Total RCS volume is the sum of the water
and steam volumes. All volumes were obtained from Figure 5.1-2 in Ref. 1.

3.1.6  Support Systems and Interfaces

A. Motive Power

1. The recirculation pumps are supplied with Nonclass 1E power from an AC
motor generator set.

B. MSIV Operating Power
The instrument air system suxpons normal operation of the MSIVs. Valve
operation is controlled by an AC and DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This design prevents
spurious closure of an MSIV if a single solenoid valve should fail. MSIVs are
designed to fail closed if instrument air is lost or if both AC and DC control
power is lost to the solenoid IR/ilot valves. This is achieved by a local dedicated
air accumulator for each MSIV and an independent valve closing spring.

C. Recirculation Pump Cooling

The reactor plant component cooling water system provides cooling water to the
recirculation pump coolers.

3.1.7  Section 3.1 References

1. Limerick Generating Station Final Safety Analysis Report, Philadelphia Electric
Co., PLiladelphia, PA.

9 2/89
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Table 3.1-1. Limerick 1 Reactor Coolant System Data Summary
for Selected Components
COMPONENT 10 comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERSG

-~ e R T LOCATION _ [LOAD GRP ]
HPL-2 MOV RC MCC-144RE 440 RB402 AC/D

HP1-3 MOV RB309 o UNKNOWN RB304

RCIC-7 MOV AC MCC-134RE 440 RB40Z P 7
ACIC 8 MOV I RB309 UNKNOWN AB304 Ity
RCS-1 MOV RC MCC-114RG 440 AB304 AC/A
RCS-16 MOV RC MCC-114RG 44 RB304 AC/A
'RCS-19 MOV STMTNI T | UNKNOWN RB304

RCS 22A NV RC

RCS-22B NV RC

RCS-22( - NV RC
RCS-22D NV RC -
[RCS 28A NY STMTN!
RCS 288 NV STHMINI

RCS-28C [NV STMTNL

RCS-28D NV STMTNL

RCS-4 MOV RB522 — TMCC-124RG 440 RB304 AC/B

RCS8 MOV RB309 UNKNOWN RB304
[RCS9 MOV RC MCC-114RG 240 RB304 AC/A
RCS-RV RV RC




Limerick 1 & 2

3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3:3.1
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
rovides makeup at reactor operating pressure and does not require RCS depressurization,
g'he 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 fun~tion.

3.2.2 gxmm_n.mmmn
he reactor core 1solation cooling system con ‘sts of a steam-driven turbine

pump and associated valves and piping for delivering makeup water from the condensate
storage tank or the suppression pool to the reactor pressure vessel. The RCIC can also
operaie in conjunction with the RHR sﬁstem in the steam condensing mode, in which
condensed steam is delivered from the RHR heat exchanger outlets to the RCIC pump
suction, for return to the RCS,

The RCIC turbine is driven by steam from main steam line B. The turbine
exhausts to the sunpression pool.

Simplified drawings of the reactor core isolation coolin! system are shown in
Figures 3.2-1 and 3.2-2. Interfaces between the RCIC and the RCS are shown in Section
3.1. A summary of data on selected RCIC system components is presented in Table 3.2-1.

3.2.3 %umm_um.mum
uring normal operation the RCIC is in standby with the steam supply valves to

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

Upon receipt of an RPV low water level signal, the turbine- ump steam supply
valves are opened and makeup water is supplied to the RPV via feedpwater line B, '!Phe
primary water supply for the RCIC is the condensate storage tank (CST). The suppression
pool is used as a backup water supply. Reactor core heat is dumped to the su pression
pool via the safety/relief valves which cycle as needed to limit RC pressure. The RCIC
turbine also exhausts to the suppression pool.

The RCIC can also operate in conjunction with the RHR system in the steam
condensing mode, in which condensed steam is delivered from the RHR heat exchanger
outlets to the RCIC pump suction, for return to the RCS. In this mode of operation,
reactor core heat is transferred to the RHR system rather than 1o the suppression pool. The
RCIC twbine still exhausts to the suppression pool.

3.3.4

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 path to the suppression pool.

3.2.5  Component Information

A. Steam turbine-driven RCIC pump:

1. Rated Flow: 625 gpm @ 2800 ft. head (1214 psid)
2. Rated Capacity: 100%
3. Type: centrifugal

B. Condensate Storage Tank
1. Capacity: 200,000 gal
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aMpport System and Interfaces

A

B

Control Signals
1. Automatic
a. The RCIC pump is automatically actuated on a reactor vessel low
water level signal. The system automatically shuts down when the
reactor vessel water level reaches a specified level (referred to as
level 8), and automatically restarts if the level returns to the low level
trip point
b. The RCIC pump suction is automatically switched to the
suppression pool upon low condensate storage tank level
Remote Manual
The RCIC pump can be actuated by remote manual means from the
control room or the remote shutdown panel. Manual action is required
to place the RCIC in the RHR steam condensing mode.

Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam
loop B, upstream of the main steam isolation valves
2. The RCIC motor-operated valves are either Class 1E AC or Class 1F
DC loads that can be supplied from the standby diesel genevators or the
tion batteries, respectively, as described in Section 3.5

' .
S8 U0 L

Other
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pump are assumed to be

supplied locally
A room ventilation system cooled by the emergency service water

system (see Section 3.7) provides RCIC room cooling
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Table 3.2-1. Limerick 1 Reactor Core isolation Cooling System Data
Summary for Selected Componenis

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

FW-118 MOV RC MCC-134RC 410 RB402 AC/IC
RCIC-10 MOV RCIC MCC-1DA 125/250 | RB304 DCA
RCIC- 112 MOV RCIC MCC 1DA 125/250 | RB304 DCn
RCIC-12 MOV RB200 MCC-1DA 125/250 | AB304 D
RCIC-124 MOV CSTVP MCC-114DG 440 DGA AC/A
RCIC-125 MOV CSTVP MCC-124DG 440 0GB AC/B
RCIC-13 MOV STMTNL MCC 1DA 125/250 | RB304 D
ACIC-19 MOV RCIC MCC-1DA 125/250 | RB304 DG
RCIC 22 MOV RB200 MCC-1DA 125/250 | RB304 DC/
RCIC29 MOV RCIC MCC 1DA 125/250 | RB304 DCr
RCIC-31 MOV RCIC MCC-1DA 125/250 | AB304 oC
RCIC 45 MOV RCIC MCC-1DA 125/250 | RB304 DC/1
RCIC-46 MOV RCIC MCC-1DA 1251250 | RB304 Dot
RCIC-60 MOV RCIC MCC-1DA 125/250 | RB304 DCA
RCIC-7 MOV AC MCC-134RE 440 RB402 ACIC
RCIC 8 OV RB309 UNKNOWN RB304

RCICCST TANK CST

RCIC-P1 TOP RCIC
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 %mmeﬂnnsunn
e ECCS 1s an integrated ¢ .« of subsystems that perform emergency coolant
injection and recirculation functions to * aaintain reactor core coolant inventory and adequate

decay heat removal following a LOCa. The ECCS also performs suppression pool cooling
and containment spray functions and has a capability for mitigating transients.

3.3.2 %mm..hﬂn.lunn
e emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

High Pressure Coolant Injection (HPCI) System
Automatic Depressurization System (ADS)

Core Spray (CS) System

Low Pressure Coolant Injection (LPCI) System

The HPCI system is provided to supply make-up water to the reactor pressure
vessel (RPV) in the event of a small break LOCA which does not result in a rapia
depressurization of the reactor vessel. The HPCI system consists of a turbine-driven
pump, system piping, valves and controls. The HPCI pump can draw suction from either
the CST or the suppression pool. Water is injected into the reactor via feedwater line A or
via the CS system. The HPCI turbine is driven by steam from main steam line C. The
turbine exhausts to the suppression pool.

The automatic depressurization system (ADS) provides automaiic RPV
depressurization for small breaks and transients so that the low pressure systems (LPCI
and CS) can provide makeup to the RCS. The ADS utilizes S of the 14 safety/relief valves
that dischar_ﬁ the high pressure steam to the suppression pool.

e CS system supplies make-up water to the reactor vessel at low pressure.
The system consists of four motor-driven pumps to suprly water from the CST or the
suppression pool to two spray spargers in the reactor vessel above the core.

The low pressure coolant injection system is an operating mode of the residual
heat removal (RHR) system, and provides make-up water to the reactor vessel at low
pressure. The LPCI system consists of four loops, designated LPCIA, LPCIB, LPCIC,
and LPCID. Each loop consists of a motor driven pump which supplies water from the
suppression pool into the reactor vessel. There are two heat exchangers in the system, one
for pumps A and C and one for pumps B and D. 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 function. The RHR system also can be aligned for steam
condensing operation, where steam from the HPCI steam line is condensed in the RHR
heat exchangers, then piped to the suction of the RCIC pumps for the retum to the reactor.
This is not an ECCS function,

Simplified drawings of the HPCI system are shown in Figures 3.3-1 and 3.3-
2. The CS system is shown in Figures 3.3-3 and 3.3-4. The LPCI system is shown in
Figures 3.3-5 and 3.3-6 (loops A and C), and Figures 3.3-7 and 3.3-§ (loops B and D).
Interfaces between these systems and the RCS are shown in Section 3.1. A summary of
data on selected ECCS components is presented in Table 3.3-1.

3.3.3

All ECCS systems normally are in standby. The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI system is automatically started in response to decreasing

18 2/89
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RPV water level, and will serve as the primary source of makeup if RCS pressure remains
high. Rezctor core heat is dumped to the suppression pool via the safety/relief valves,
which cycle as needed to limit RCS pressure, Steam to drive the HPCI turbine is routed
from main steam line C. If the break is of such a size that the coolant loss exceeds the
HPCI system capacity, then the CS and LPCI systems can provide higher capacity makeup
to the reactor vessel.

The Automatic Depressurization System will automatically reduce RCS pressure
if a break has occurred and RPV water level is not maintained by the HPCI system. Rapid
depressunzation permits flow from the CS or LPCI systems to enter ths vessel. The ADS
has two redundant trip systems. Each ADS valve can be actuated by either of two
solenoid-operated valves supplving air to the relief valve air piston operators. One solenoid
valve is actuated by trip system A (division I DC power) and the other by trip system C
(division [II DC power). ! :

The CS system consists of two loops, each containing two 50% capacity

umps. Each loop provides makeup to the reactor vessel through separate spray spargers.
g‘he source of water is normally the sup_Fression pool, but the pumps in each loop can be
aligned to take suction from the CST. This path is normally blocked by a locked closed
manual valve.

The LPCI system is an operating mode of the RHR system. In the LPCI mode
the four pumps take suction on the suppression pool and inject back into the vassel through
four separate vessel nozzles. Flow can also be directed to the reactor recirculation loops.
Other operating modes of the RHR system include suppression pool cooling, in which
water is recirculated from the suppression pool through two RHR heat exchangers and
back to the suppression pool; containraent spray, in which water is pumped to fog jet
nozzles in the drywell and suppression pool; steam condensing, in which condenszte is
delivered to the RCIC pump; and shutdown cociing.

3.3.4 System

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

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

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

- The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank, or

- The automatic depressurization system (ADS) and i of 4 LPCI pumps with a
suction on the suppression pool, or
The automatic depressurization system and 2 of 4 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 possible that the
coolant inventory control function for some small LUCAs can be satisfied by low-capacity
high-pressure injection systems such as the control rod drive hydraulic system (see Section
3.6). The ECR success criteria for LOCAs are related to the ECI success criteria above.

All injection systems essentially are operating in a recirculation mode when drawing water
from the suppressiun pool.

19 2/89



Limerick 1 & 2

’ MIMCIANS N . - It - > ~4 ™ ’ ) an o~ - . P
For transients, the success criteria for reactor cooiant inventory control involve
the following

Tit} } i 2 iVl a A 1{ o
Either the reactor core isolation coolin
1 N
«), Or

g (RCIC) system (not part of the ECCS,
S€C oeChion 3
Small LOC2. 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 ransfer path from the RHR heat exchar
the ultimate heat sink. In a given RHR train, one of two pumps mu
tlow path through the RHR heat exchanger.

18613 10
1St operate with an open
' 5

3.3.% 3 n

Jie ormatior

Motor-driven HPCI pump Pl

Rated flow: 5600 gpm @ unknown head
Rated capacity: 100%

Type: centrifugal

l
v
2
3

Motor-driven CS pumps A, B, C. D

Rated flow: 6350 gpm @ 105 psid (vessel to drywell)
Rated capacity: 507

Type: centrifugal

Motor-driven LPCI pumps A, B, C, D
Rated flow: 10,000 gpm @
Rated capacity: 100%
Type: centrifugal

20 psid (vessel to drywell)

HR Heat Exchangers 1A and |B
Heat transfer capability: unknown

Rated capacity: 1009

Type shell and tube

(AL R EREs
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Automatic-depressurization
1 Das ] M N ¢
1. Rated flow: 901,500 Ib/hr @
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Design temperature: 220°F
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3.3.6  Support Systems and Interfaces

A. Control signals

b5

3

Automatic

a. The HPCI pump, CS pumps, and the LPCI pumps, and all their
associated valves function upon receipt of low water level in the reactor
vessel or high pressure in the drywell.

b. The HPCI pump is automatically tripped upon turbine overspeed,

reactor vessel high water level, HPCI pump low suction pressure, or

HPCI turbine exhaust high pressure. If an initiation signal is received

after the turbine is shut down, the system restarts automatically,

rovided no shutdown signal exists.

EIPCA pump suction is automatically switched from the CST to the

suppression pool upon low CST level or high suppression pool water

level.

d. The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressure, and any LPCI or CS
pump running. If all signals are present the ADS valves will open after
the ADS timer runs out. The time delay gives the HPCI system a
chance to operate before blowdown occurs.

e. LPCI initiation automatically causes all RHR components to perform
their function under the LPCI mode.

Pemote manual

ECCS pumps and valves and the ADS can be actuated by remote manual

means from the main control room. RHR loop A vaives can also be

controlled from the remote shutdown panel.

B. Motive Power

l.

The CS and LPCI motor-driven pumps and motor-operated valves are Class
1E AC loads that can be supplied from the emergency diesel generators, as
descrived in Section 3.5,

2. Most of the HPCI motor-operated valves are Class 1E DC leads. The

HPCI pump is supplied with steam from main steam bine C.
C. Other

}.ub{iication and cooling for the ECCS pumps are assumed to be supplied
ocally.

2. ECCS pump room ventilation system: are cocled by emergency ot rvice
water (see Section 3.7). RHR pump seals » ¢ also cooled by gS\‘/v

3. The RHR heat exchangers are cooled by the Residual Heat Removal Service

Water System (see Section 3.8 .

| 7
it
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Figure 3.3-3. Limerick 1 Cere Spray System



Suoed0] Weuodwo)) Duimoys weishs Aesds esor | Wopswy] p£¢ @by

R T TR T SR TR R S L, it _——
| n Nw,’ =1 - A

~ i —

|

” o Wbr “Mﬂ” — o3 — ———] _
Ua\.”r.“-

e LT . S e R | |
_ ' 2 A DR L) s AR L N |

...
— "

O N o e

| <
r .

$
m.m
1]
_*.

|




3 pus y sdoo] ‘weishs wonoelu) We00D eINssald MO | WIpeWH] G-€C @mbiy

o
]
oX{ ok}

2/89

-1

26




SU0HEI0T Weucdwo) Bumoys J pus v sdoo] ‘weishs uopdeluy we0o @UNSS3id MO | Wopewi] g€ anbyy




@ pue g sdoo
‘wISAS uoHIIlu
UBI00) 3NSSaid MO | Wuaw|] L-€¢ ambyy

K
I:

ORI« S
S

2/89



SuoREd0T Weuodwo) Bumoys g pue g $do0 ‘waisAS uoNIuUl WeI00D #MSSalyg MOT | NOUIW] §-CE 2unbig

T e L DR N S S T RO
E — o we —
e ———
-
T —— v T
% el
i
—

|
:
:
1
|

R L ad B -
dO = — 111!“1“-; 3
| ..‘......... Tlll-..fl{ B — |
A |

0
. l .

]
a
! L
= X0 %0

. ]
{

*sow fTIL

e
J

oX:
|

‘\()

-




0t

68/T

Table 3.5-1. Limerick 1 Emergency Core Cooling System Data
Summary for Selected Components

COMPONENT 1D | COMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
CS-15A “cr);pe RB304 MCC 114RG | 440 na::'ozc "’o“—'%.{#‘
CS-158 MOV RB304 MCC-124RG 440 RB304 AC/B
CSIA MOV CSA MOC-114RG 140 B304 ACA
CS 1B MOV cs8 MCC 124RC 240 RB304 ACH
CS-1C MOV CsC MCC-134RH 440 RB200 AC/IC
CS-10 MOV CSD MCC-144RH 440 RB207 ACO
CS37 MOV BCSVAM MCC-124RC 240 RB506 AC/B
C5-4A MGV ACSVAM MCC-114RC 440 38506 AC/A
CSaB MOV BCSVAM MCC-124RC 440 RB506 AC/B
cSS MOV ACSVRM MCC-114RC 440 RBE506 ACIA
CS-PA MDP CSA BUS-D11 4160 4KVD11 AC/A
CS-PB MDP CcsSB BUS-D12 4160 4KVD12 AC/B
CSPC MDP cSC BUS D13 4160 aKVD13 ACIC
CS-PD MDP CcSD BUS-D14 4160 aKVD14 AC/D
FW-11A MOV AC MCC-114RC 440 RB506 AC/A
HPL-1 MOV HPIC MCC-1DB-1 125/250 | RB304 0Cr2
HPY 105 MOV STMTNL MCC-1DB-1 125/250 | RB304 DC2
HPLI-11 MOV RB260 MCCDB -2 125/250 | RB304 DC2
HPL-12 MOV HPIC MCC-1D8-1 125/250 § RB304 oCr2
HPh2 MOV HC MCC-144RE 240 RBa02 ACD
HPL3 MOV RB309 UNKNOWN RB304
HPL4 MOV HPIC MCC-1DB-1 125/250 | RB304 bCr2
HPi-41 MOV HPIC MCC-1DB-1 125/250 | RB304 oCr2
HP-42 MOV HPIC MCC-1DB-1 125/250 | RB304 DCr2
HPI-59 MOV HPIC MCC-108-1 125/250 | RB304 0C?2
HPL6 MOV BCSVRM MCC-1D8-2 1257250 | RB304 DC2
HPL7 MOV RB200 MCC-1D8-2 125/250 | RB304 DC2
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Tabie 3.3-1. Limerick 1 Emergency Core Cooling System Data
Summary for Selected Components (Continued)
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INSTRUMENTATION AND CONTROL (1&C) SYSTEMS

1.4.1 Sy lon

The instrumentation and control systems consist of the Reactor Protection
System (RPS) actuation fogic and controls for various Engineered Safety Features (ESF)
systetus, and systems for the display of plant information to the operators. The RPS and
ESF actuation systems monitor the reactor plant, and alert the operator to take corrective
action before specified limits are exceeded. The RPS will initiate an automatic reactor trip
(scram) to rapidly shat down the reactor when plaat conditions exceed one or more
specified limits, The ESF actuation systems wili automatically actuate selected safety
systems based on the specific limits or combinations of limits that are exceeded. A remote
shutdown capability is provided to ensure that the plant can be placed in a safe condition in
the event that the contr 5] room must be evacuated
3.4.2 m“[y] |Y‘f|'n'|“'n“
The RPS includes sensor and transmitter units, logic units, and output trip
at interface with the control circuits for components in the Contre! Rod Drive
Hydraulic System (see Section 3.6). ‘The ESF actuation systems include independent

. - 2 T 1. ' ' ¢ \‘ " 1" v - 3 |’ .
SENSOr and wansmatter units, logic units, and relays that interface with the

CiRy

st

i rel

| \"f'.{i'\‘;\'w\..';

for U.2 many different components that can be actuated Operator instrumentation display
systems consist of display panels that are powered by 125 VDC or 120 VAC power. The
. ' 3 ’ ’

remote shutdown capability is provided by the remote shutdown panel

14
8.3

3.4.3 L‘.il‘..[ll ()‘»U*uwl
A R}'.‘\
The RPS has four input instrument ¢l
The RPS monitors and
vanables

N s | | . N "
ianneis and two i‘u:r'.li actuation trans

automatically initiates a scram based on the following

Neutron monitoring system

Reactor vessel high pressure

Reactor vessel low water level

Turbine stop valve closure

Turbine control valve fast closure

Main steam line isolation valve closure (RUN maode only)
Scram discharge volumne high water level

Drywell high pressure

Main steam line high radiation

! ‘ode switch in SHUTDOWN

. {4 »
In addition, the

[ Can manua « uiltiale a scram

nust be de-energized to initiate a scram. The failure of :

a
- 150N 1. - . - a M -~y ‘
WEr Supply does not prevent a desired scram or cause an

B. ESF Actuation Systems
ESF actuation systems have up to four input instrument channels for each
sensed parameter, and two output trains. In general, each train controls

Jeltttals:T LIS upre | M .
equipment powered ysiems

4
that can be autbmat

A

trom different Class 1E e)eciu cail buses. The ESF

£ . - 11, " " Te n . \ AT ) v
ically actuated include the following (not a complete listin

£)

s
-




NCTECNCY
HPCI
CS
LPCI/RHR
ADS
Standby power system
l.mc:pcm_\ SErvice water system
Various room cooling systems
ECCS equipment room HVAC system
Essential switchgear heat removal HVAC system
Diesel generator HVAC system
Main control room HVAC system

Details regarding ESF actuation logic are included in the system descrig
the actuated system

Remote Shutdown
The plant contains a remote shutdown panel from which the systems required
for safe shutdown can be monitored and controlled ( omponents of the R( ;(‘

system, LPCI (RHR) loop A, RHR service water loop A, and emergency

service water loop A can '\c' controlled from the remote shutdown panel. The
functions required for remote shutdown control are provided with manual
ride controls from the control roor and transfer them
to the remote panel. Remote shutdown control is not possible without actuat

aviualion

" N 1oy . ) ' i
ransier devices that over

of the transfer devices (Ref. 1, S:ction 7.4.1.4) Operation of the transfer
devices causes an alarm in the control room. The transter control panel is
located outside the control room. and access is administratively and
procedurally controlled. Controls available at the remote shutdown panel are
listed in Table !

.

)
-
{

aystem Success Criteria

A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and out
§ I p

logic. Therefore, a channe] will t\c in a trip state when input signals are Iu.xt.

when control power is lost, or when the \t-.!'uA(‘l I$ temporarnily removed from
SErvice tor testng or maintenance (i.e. th .‘.'mcv has a fail-safe failure mode)
A reactor scram will occur upon loss of control power to the RPS. A reactor

scram is imp lc-s“.e,.‘u by t‘w scram pilot valves in the control rod drive

A
hydraulic system (see Section 3.6) Details of the RPS for Limerick have not

wll
eterminad
WANICd

ESF Actuation £ /stem

A single \n'“;h\' ent usually receives a signal from ‘~:‘-.I\, one ESF output train
Trains A and B must be available in order to

rder au "uu\.xl!v actuate the
respective wrr;m' ents. ESF

.:.A. ation systems h, ically use hindrance x", ut
logic (normal = 1, trip = 0) and transmission output logic (normal = 0, trip =
1). In this case, an input channe! will be in a tnp state when input signals are
lost, when cor "(n power 1s lost, or when the ¢! 1.umel 18 .cn*po arily removed
from service for testing or maintenance (i.e. the channc! has a fail-safe failure
mode). Control power is needed for the ESF output channels to send :

actuation signa .\w".‘ that there may be some ESF actuation subsystems thi

35
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itilize hindrance output iogic. For these subsystems, loss of control power will
Cause sysiem or component actuation, as is the case with the RPS. Details of
oo i N } AR 'y fesr | g ] ' |

°rTYY P
© aCiuatio ySHC > | A CIICK | \ o Tuned

. 4 ¥4

Manually-Initiated Protective Actions

When reasonable time is available, certain I ctive actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tripping the RPS or other actuation
subsystem. The control room operators also may send qualified persons into
the plant to operate components locally or fron i¢ other remote control
location (i.e., the remote shutdown panel or a mo introl center). To make
these judgments, data on key plant parameters must be available to the
";‘(";l!\)(‘

aupsort Systems and Interfaces

Control Power
1. RPS
The RPS is powered from the 120 VAC RPS system. Bach up scram
are powered from the 125 VDC system
Other actuation and control systems
The various ESF actuation systems are assumed to be powered from the
25 VDC and 120 VAC systems. § '
identfied

Operator Instrumentation

D

pecilic power sources have not been

Operator instrumentation displays are powered from the 120 VAC system

Section 3.4 References
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Table 3.4-1. Controls Available on the Limerick Remote Shutdown Panel

System Selectors Transfer Switches Va- s Pumps
RCIC System - 191, 192, 193, 195 1,2,7,8.10,12, 13 219, 220
19, 22, 29, 31, 45, 46,
60, 76, 80, 84, 112
Nuclcar Be s System - 191 13A, 13C, 13N -
RHR System - 191 w0 198 3A,4A 6A, 6B, 7A, 202
8. 8A 9 11A, 15A,
16A, 17A, 22, 23, 23A,
24A, 26A, 277A, 47A,
49, S2A, 125A,
RHR Service Water System I5A-2,15C-2, 93,94 14A, 68A 6
i6A-2, 16C-2
Emergrncy Service Water System - %9109 5, 11IA, 15A, 17A 548
Standby AC Power Supply - 1I5/CS, 116/CS, 117/CS  Circuit breakers: -
SO02/CSR, SOS/CSR,
SO9/CSR, 602/CSR,
605/CSR, 609/CSR,
TO2/CSR, 705/CSR,
TO9/CSR
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3.5 ELECTRIC POWER SYSTEM

3.5.1 %ﬂﬁﬂ-ﬁuﬂﬂlﬂn
¢ electric power system supplies power to various equipment and systems

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

30 s . 2
%he onsite gm 1! electric power system consists of four independent 4160

and 440 VAC trains, denoted A, B, C, and D. Each AC power division has a standby
diesel generator which serves as the AC power source when both the preferred and
aiternate sources of offsite power are unavailable.

The DC system consists of two 125/250 volt buses, denoted A and B, and two
125 volt buses, denoted C and D. The 125/250 volt buses are supplied by two 125 volt
batteries and two battery chargers. The 125 volt buses are supplied by a single battery and
charger.

y The 120 VAC system consists of four instrument buses, supplied by the 440
VAC system through transformers, and two RPS uninterruptible power supply panels that
are supplied by the 125 VDC system through inverters,

Simplified one-line diagrams of the electric power system are shown in Figures

3.5-1 10 3.5-6. A summary of data on selected elestric power system components is

gresen;eg izn Table 3.5-1. A partial listing of electrical sources and loads is presented in
able 3.5-2.

3.5.3 W
¢ 85 1E 4160 VAC bus is provided with a preferred and alternate offsite

wer sus&ply feeder and one standby diesel generator, The preferred power source for

uses D11 and D13 is safeguard bus 101, fed from the 220 kV substation, with safeguard
bus 201 as the alternate, The preferred power source for buses D12 and D14 is safeguard
bus 201, fed from the 500 kV substation, with safeguard bus 101 as the alternate. Details
of the station electric power system are shown in Figures 3.5-1 and 3.5-2.

The four standby diesel generators are started upon any of the followin
conditions: (a) total loss of offsite power &t the 4 kV bus, (b) low reactor water level, (¢
high dr.'well pressure coincident with low reacior pressure, or (d) manual actuation, either
locally or in the control room. Diesel generators 11, 12, 13, and 14 are connected to the
4160 VAC safeguard buses D11, D12, D13, an” D14, respectively, Each diesel is
connected to only one bus. In turn, each 4160 VAL, safeguard bus su {iea wer 10 a 440
VAC load center bus through a transformer. Details of the 4160 and 440 VAC systems are
shown in Figures 3.5-3 and 3.5-4

Instrument gower is provided by four independent Class 1E 208/120 VAC
buses. The instrument buses receive power from 440 VAC motor control centers MCCs)
through transformers. The 120 VAC system also consists of two RPS uninterruptible
power supply panels that are supplied by the 125 VDC system through inverters.

The Class 1E DC system consists of four independent channels, two 125/250
VDC divisions (1 and II), and two 125 VDC divisions (11 and 1V). Each 125/250 VDC
system is comprised of a set of two 125 V batteries, each with its own charger, and three
power distr:ibution ganels. Each 125 VDC system is comprised of one 125 V battery with
its own charg“r and three power distribution panels. Each battery has sufficient capacity
without its ¢k “ger to supply its required loads for 4 hours (Re”. 1, Section 8.3). Motor
control center 1DA, in division 1, supplies power to RCIC system valves and 120 VAC
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RPS panel A through inverter A. Motor control centers 1DB-1 and 1DB-2, in division I1,
supply power to HPCI system valves, and MCC 1DB-2 also supplies 120 VAC RPS panel
B through ;n;enu B. Details of the 125 VDC and 120 VAC systems are shown in Figures
355 and 3.5-6.
Control power for the 4160 VAC switchgear is provided by the associated 125
VDC channel. Control power for the 440 VAC load centers and MCCs is provided by the
120 VAC system,
edundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different buses or MCCs. For the purpose of discussion,
this equipment has been grouped into “load smgra". Load group "AC/A" contains
components receiving electric power either direc indirectly from 4160 bus D11. Load
up "AC/B" contains components powered either directly or indirectly from 4160 bus
12. Load group "AC/C" contains components powered either directly or indirectly from
4160 bus D13, Load group "AC/D" contains oomronenu powered either dlnctlroor
indirectly from 4160 bus D14, Components receiving DC power ure assigned to load
groups "DC/1" 1o "DC/4", based on the battery source.

3.5.4 Emgm Success Clll‘ﬂli
asic system success criteria for mitigating transients and loss-of-coolant

accidents ure defined by front-line systems, which then create demands on sup
systems. Electric power system success criteria are defined as follows, without taking
credit for cross-ties that may exist between independent load groups:

Each Class 1E DC load group is supplied initially from its respective battery
(also needed for Aiesel starting)

Each Class 1E AC load group is isolated from the non-Class 1E system and is

supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essental loads are intact

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

3.5.5  Component Information

A. Standby diesel generators 11, 12, 13, 14
Continuous power rating: 2850 kW
2. 2-hour rating: 3135 k\
3. Rated voltage: 4160 VAC
4. Manufacturer: Colt-Pielstick

B. Station batteries A and B
1. Type: 120 lead-calcium cells
2. Rated voltage: 250 VDC
3. Rated capacity: 4 hours with design loads

C. Station batteries C and D
1. Type: 60 lead-calcium cells
2. Rated voltage: 125 VDC
3. Rated capacity: 4 hours with design loads

39 289
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A. Control Signals

1.

Automatic

The standby diesel generztors are automatically started upon loss of voltage
on their associated bus, low reacior water level, or higl: drywe!. pressure
coincident with low reactor pressure.

. Remote manual

The diesel generators can be started, and many distribution circuit breakers
can be operated from the main control room.

. Local manual

The diesel generators can be started locally.

B. Diesel Generator Auxiliary Systems
The following auxiliaries are provided for each emergency diese! generator:

Cooling
The ucnmergency service water system (see Section 3.7) provides for diesel
cooling.
Fueundg
An independent day tank is provided for each diesel. Long-term fuel tanks
are located underground near the diesel generator rooms.
Lubrication
Each diesel generator has a self-contained Jubrication system.
Sw'dng
An independent starting air accumulator is provided for each diesel
enerator,
ntrol power
Each diesel generator is dependent on 128 VDC power from a station
battery for control power.
Diesel room ventilation fans provide room cooling during diesel operation,

C. Switchgear Room Ventilation

Ventilation capabilities for the essential switchgear rooms could not be
determined.

Section 3.8 References

Limerick Generaing Station Final Safety Analysis Repont, Philadelphia Electric
Co., Philadelphia, PA.
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Figure 3.5-2. Limerick 1 & 2 Station Eiectric Power System Showing Component Locations
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Figure 3.5-4. Limerick 1 4160 and 440 VAC Electric Power System Showing Cumponent Locations
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Figure 3.5-6. Limerick 1 125/250 VDC and 120 VAC Electric Power System Showing Component Locations



Table 3.5-1.

Limerick 1 Electric Power System Data Summary
for Selected Components

T 1 T ] T ]
!
|
COMPONENT 1D comp LOCATION | powen sounce |voLTAGE! POWER soumce | EMERG !
TYPE LOCATION LOAD GARP |
BATT-A BATI DCA i1 l } D¢
! 5 o— i —
BATT B BATT oCB l 25125 lfn‘,(’ |
= - * - | - " o - 1
BATT( BATT DCC \ Y oCn 1
= g - ) e
BATT-D BATT DCD - | DC/4
BC-A BC DCA MCC-114130G 125/250 | 23304 DG/
BC-8 BC DCB MCC-124RG | 125/25¢ | RBJ304 joC2
BCC B8C DCK MCC-134R¢ i 125 RRa DC3 1
BU! BUS | DCA BATT-A |123/256 | DCA DG/
b — r
BUS-A 8US DCA BC-A —i 125/256 § DCA DC/1
B8US B BL1S DCE BATT-R IY z DCB 3T
‘v‘ - <
BUS-B BUS DCB BC S - DCe DCr2
F— - - — - -
BUS-C i BUS DCC BATT-C 112 DCC  DG/3
BUS-C BUS DCC B8CC § 125 DCC DC/3
|8
BUo- i BUS DCI I BATT- {125 DCH DC/4
. 3
BUS-D BUS ' UCD 18CH 1125 DCD DC/4
- - e
BUS-D11 BUS 4KVD11 | DG-11 iéw? DGA AC/A
- —— - - : .
BUS-D114 Sus RB6O2 R-114 i 140 RB602 AC/A
BUS-D12 BUS 4KVD12 -1 | 4160 DGB AC/8
- S | 2
BUS- D122 BUS HB&0O2 R-124 {1 44 R AC/B
- - — — —
BUS. D13 BUS 4KVD13 DG-13 4160 DGC AC
- e i s
BUS-D134 i BUS AB402 TR-134 44( RB402 ACIC
- ‘ — 4 ———— ———— e — — - — E
BUS-D14 BUS 4KVD14 DG-14 | 4160 DGO AC/D
___4} _* ————
BUS-D144 BUS RB506 TH-144 440 RB506 AC/D
et
BUS-Y101 BUS 4KVD11 | TRAN-X 10 20 4KVD11 AC/A
BUS-Y 102 BUS 4KVD12 THRAN-X107 120 4KVD12 AC/B
BUS-Y103 AUS 4KVD13 TRAN-X108 120 4KVD13 ACKC
— = -~ —
BUS-Y104 BUS 4KVD14 TRAN- X109 120 4KVD14 AC/D




Limerick 1 Elechic Power System Data Summary
for Selected Components (Continued)

s 4

Tabile 3.5-1.

-

COMPONENT 1D

CONMP
TYPE

LCCATION

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG.
LOAD GRP.
AC/A

CB-11

B

4KVD11

4160
-

DGA

AC/B

CB-12

CB

4KVD12

4160

DGB

CB-13

cB

4KVD13

4160

DGC

AC

CB-14

CB

4KVD14

4164

DGD

JG-11

DG

—4
| DGA
]

DG-12

G

DG-13

DG

.I_'f, 14

DG

MCC-1140DG

MCC

DGA

HB602

MCC-114RC

MCC

HB506

RB602

MCC-114RG

*&CC

o

HRB304

RB602

MCC-1145L

MCC

SPPH1

RB602

MCC-124DC

MCC

0GB

AB602

MCC-1263C

MCC

RB506

RB602

MCC-124RG

MCC

RB304

RB602

MCC-124Sl

MCC
LA

SPPH2

MCC-134D6G

pACC

DG

rxﬁi:13cnf

MCC

R8402

MZC-134RH

WICC

R/B200

P-_—'_‘_’
MCC-13250

MCC

< ;);9,;;

' MCC-1440G

MCC

DGD

MCC-1441

RB4C2

RAE506

MCC- 144813

HB20

128508

MO -14451

SPFH2

. - e s T -

RB506

[
MCC-1DA

MCCc-10e-2

RB304

DCA

| AB394

o8

}__'—‘.,__
FANTCL-AY

SKYD117

CTA
i

S
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Table 3.5-1. Limerick 1 Eleciric Power System Data Summary
for Selected Components (Continued)

COMPONENT 1D | COMP. LOCATION | POWER SOURCE 'vouace POWER SOURCE | EMERG.
PAMEL B1 PJ!' - CSA PS8 1251250 oosﬂm %oé‘z.—c_"“w
PANE! -C1 PNL 4KVD13 BUSC 125 DCC DC/3
TR-114 TRAN RB602 BUS-O1 4490 4KVD11 AC/A
Th124 TRAN AB602 B8JS D12 440 aKVD12 ACB
(TR-134 TRAN RB202 BUS G113 240 aKVD13 ACC
TR-144 TRAN RB506 BUS D14 240 aKVD14 ACD
TRX106 TRAN 4KVD11 MCC 114R0 120 RB304 AC/A
TR X107 TRAN aKVD12 MCC 124RG 126 AB3G4 ACB
L #+ X108 TRAN aKVD13 #MCZ 134AE 120 RRa02 ACIC
TAX109 TRAN KV 4 MCC 144RE 120 | AB402 ACID
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Limerick 1 (Continued)

[ POWER POWER SOURCE] LOAD 1 1GAD ™ [COMP | COMPONENT ™
} SOURCE LOCATION SYSTEM |COMPONENT ID TYPE LOCATION
[BUST 4KVD13 CCS [ CSHC MOP TTST N
|
BUS D13 , 4RVDT3 ECCS [ LPCIPE MOP  TRETO?
[E_E; D13 1440 T TACK 4KVD13 EP TR-134 TRAN |RBa02
.'b'.'; o LB L RVONS ESW  [ESW € MOP~ [SPPH1
3 & RiA R — S — ™ > r - 3 R o e — -y  +
r:« $-D134 Ta4 AC/K RB40Z EF MOC1340G6 MCC DG
[B\;:’, D134 440 AR RB402 EP MCC “34RE MCC [ RE402
T e— — e - s —— > oy - s BRAAR
i 8US-D134 44 AC/C RB402 EP MCC-134RM MCC 18200
- 4 e - . - - < 4
BUS-D134 440 ACK RB40S EP MCC- 13451 MCC SPRMI
eCCS CS-PL MDF CSE
£ £ LF PL MOP e
'. u
T EP TR-144 TRAN | RBS0E
[BUS D14 1478 ACD[axvD14 ESW  |ESW-PL MOP | GPPH? 5
L ! | 1
| BUS-D144 44 [ AC/C RB50¢ EF MCC-1440G MCC | DGO
L ! l |
1 biad [ 440 AC/D RB50E £ MCC-T4aRE MCC TREd
{ BUS- D144 440 AC/D RB50¢ 13 MCC- T 4RH MCC [RE207
- .
iE\,b D144 440 Ac/D RE506 EP MCC- 14450 MCC SPPHZ
b ! L L - —— . Uit s
|_\. 1 4.6 | AGA IU\.v\ EF BUS-O1N 8uS 4KVO 1
L | i
416 [ATTA A [EF CB-11 CE 4KVD o
Las | i
10G-12 418 VEP BUS-D12 BUS [4KVD 2
k‘: . EF CE 12 CB  |4RVDI1Z
[ DG-13 418 EF BUSDT3 BUS |4RVD13
MR T TR vy —
'lk“J 3 4160 l‘\~ C | DGO EP CB-13 CB 4KVDI13
|
f - o P | | -~ . - - . -~ ——
;;_»‘-\ 416( AC (_A_)u oP BUS D14 BUS axyvDi4
[ DG 14 [418 AC/C | DGO 343 CB-14 cB dKVD 1A
L " 1
| HeC-1140G B |ACA J0GA [ECCS ™ [ACC 124 MOV [CETVE
(MGG 114t e TAC/A | OGA TESW SW-11A MOV | RBat il
P — ———pe 4 . —— 3 l
}‘.'A v v !-:4» AC/A |\, WA ][\)H ESW-131A ‘g'w' DGA
|
PR —— ! ]
1 T A y = o = s
r"‘ * 4 3 | 44 | A A IGA ESW ESW.132A r.‘vh_ V DGA
| ‘ | |
' T —t - . .
MCC-1140G 1440 | AC/A [ DGA ESW ESW-133A v | DGA
{ | |
- S + - > —— . + —
| MCC 406 | 44 ) ACA i { l ESwW | ESW-134A | MOV OGA
| | |
PR R e — —— 4 o L P S — ._{ rmagm. s 1 SaE—————— "
{ MCL11400 ‘45, AC/A I:" A | RCIL ’;\v 5-124 | MOV ‘:“;"‘I
| 1 | l
— b o -~ 4 — e b R T ——— o J
:n o \‘




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

[ POWER VCOLTAGE (POWERSOURCE] LOAD | oAD" TCBWET VOMPONENT
SOURCE LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION

MCC-114RC 440 RB506 ECCS | Co4A IV TTACEVEN
MCC-114RC 440 AC/A RB506 ~ |ECCS |C88 MO [ACSVAM
MCG-114RC 440 AC/A RE506 ECCS  |FW-11A MOV [RG o
MCC-114RC 440 AC/A RES08 ECCS LPCI16A MOV | RBSOY
MCC114RC 440 AC/A RB506 eCCS LPCI-16A MOV | RBSOY
MCC-114RC 440 AC/A RB508 ECCS LPCI17A MOV | RB51D

MGG 114RE 240 AG/A RB506 ECCS |LPCI2iA MOV~ |REBSSYT 1
(MCC-114RC | 440 AC/A RB506 ECCS | LPGI2IA MOV | RB50 |
MCC-114RG 1440 AC/A RB304 ECCS [CS-15A MOV | RB304

1

MCCTTaRG [4a0 AG/A RB304 ECCS |CS A MOV [CSA

MCC-114RG 144 ACH RB304 ECCS [LPCI-125A MOV | RB304
[MCC-114RG 1440 TACK RB304 ECCS [LPCI-125A MOV | RBaod
| MCC-114RG | 44 AC/A T"’LJ.A ECCS [ LPCI-1A2A MOV | RB30S
MCC-11aRG 440 AC/A iﬂ:m:a ECCS  [LPCIl-24A MOV | RBa04 —
MCC-114RG 440 AC/A ’ RB304 ECCS [LPCI24A MOV | RB304

MGG 114RG 440 AC/A 1%‘3;‘4 ECCS [LPCRZ7A MOV [RB3GA
!'Lm.,:: 114RG | 440 | ATA I RB304 ECCS TLPCI27A MOV | RBa04

%u- 14R aa YAC, A i:‘sau ECCS [LPCIaA MOV [ RB203
MCC-114RG 44 1AC/A RB304 ECCS LPCI-47A MOV | RBA0S
MCC-114RG 440 AC/A REB304 ECCS LPCIL47A MOV [ RB30%
MCC-114RG 440 TA; A HB304 ECC LPTI48A MOV RB309

MCC I 1aRG 1440 ACIA RB304 FCCS  |LFI-4BA MOV | AB309
MCC-114RG 44c ‘AC A RB304 ECCS [LPCI4A MOV [RB102
MCC-114RG 440 AC/A RBJ04 ECCS [LPCIEEA MOV | RB30%
MCC-114RG 1125725 !: i {-'15 04 EP BC-A BC DCA T
MCC-114RG IA A RE304 EP TR-X 1 TTRAN T4KVD)
WCCT1aRG [ 490 [RCA — [RET Res  [REST VoV ThRE

MCC-114R _—TA ; RB304 RCS RCS MOV R

MCC-114RG |« TACA ;Faas,a RCS RCS§ MOV | RC

‘M;C 148G T é»x; A [ R8304 | RHRSW [ RSW-14R MOV [RB10z 1

,
MCC-114SL |46 [ AC/A | SPPHT |ESW RSW-31A MOV TSPPHI iy
S 1 1 T |
< 2/89




Table 3.5-2. Partial Listing of Eiectrical Sources and Loads
at Limerick 1 (Continued)

POWER | VOLTAGE | EMERG [POWER SOURCE] LOAD LOAD  [COMP | COMPONENT |
SOURCE LOADGRP| LOCATION | SYSTEM|COMPONENT ID| TYPE | LOCATION
(WMCC 11480 1440 ATIA SPPN ESW | REWaZA WGV [SPPRT
[MCTTTa8C  [440 AC/A L FHREW [RSWSIA [NV [SFBHT ]
MCC 11480 440 ACA W FHRSW |REWaL. [ MOV [SFPRT

T4 4o L) ECCE ™ [ACICT28 WOV [CETVE
WG 12406 | 440 ACE (oG8  |ESW |EBW.1iB [NMOV [REZE
T 508 1440 T e (7 0 1A T S ) E—
MOC124DG | 440 ACTB ) T[ESW [ESW-1328 MOV [OGB
(VG- 12406 | 440 ACH ESW  |ESW.1338  [MOV | DGB
(NCC-124DG [ 440 ACE o7e:) ESW  |ESW-1348  |MOV [DGB

el 440 ACD OB T [R[RCIC e [NOV [ CETVE
(CC-124RC | 440 ACE RB506 ECCS [C&37 |MOV |BCSVENM
[WCC-124RC | 440 ACE | RES0E ECCS  [C54B [ MOV [BCSVANM
MCC-124RC 1440 ACE REB506 ECCS |LPCI 6B MoV [BesvEM ]
"MCC-12ARC | 440 ACE |RBE§ CPCI 168 G —
[MCC-124RC | 440 AC/E | RB506 ECCS | LPCT 178 B -1 —
[MCC-124RC | 440 AC/E | ABS0E ECCS  |LPCI2iB MOV |BCEVAM
NMCC-124 440 AC/B | RBS0E a1 MOV | BCS...M
‘ 124 440 ECCS MOV
(WCC124RG | 440 oo
[WMCT-12aRG [ 440 ECCS
WCC124RG 1440
[MCTT2aRG [ 440
MCC-124RG | 440
WCC 124RG (440
[ WCC- 124 440
MGG 124RG | 440
[ MCC-124RG | 440

124RG 440
(MCC-124RG | 440
(MCC-124RG | 440
MGG 124RG | 440




Table 3.5-2. [artial Listing of Electrical Sources and Loads
at Limerick 1 (Continued)

[~ POWER | VOLTAGE | ET2RG | {OAD LOAD COMP | COMPONENT |
SOURCE LFADGRP| LOCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION
(OG- 124RG | 440 ACE T |FBI0a ECCS | LPCI-46D L —
(T 124RG | 440 ACB  |RB3oa ECCE | LPCT-4BE L ——
WETIRG 4o v Ty L ) WOV TRETG ]
T 12aRG 440 ATH HBa04 ECCS  [LPCIB2B [ MOV [RB30S

(WCC 124RG | 128/250 RB304 EF BCE B |08
L L KEL ACE | RB304 (43 TAXI0T | TRAN [4RVD1E
(MCC-124MG 1440 ACB ACS | ACS4 (Vo1 -1 ——
T 'YL ACE AB304 REW-14B . [MOV [RB1OS ]
MCC124BL | 440 ACE SPPHZ ESW |ASWIIB eIV £ a—
MGG 12480 440 ACE  |SPPHZ ESW  |RSW-328 MOV |SPPHE
(MCC- 12480 | 440 AT CH AHRGW |REW-318 MOV [SPPHZ ]
MGG 12480 | 440 KB |SPPHZ AHRSW | RSW-32B MOV [SPPRZ ™1
(WCC- 13406 1440 ACC B L A L L < < B——
T 3D 440 ACIC ESW [ESW-132C MOV (B8
[MCTT34DG  [440 ACC ESW a L2 e —
[WMECT3DG  [440 AT [ ESW  |ESW-13aC MOV [BG0 ]
‘ k") 440 AT D% ESW |ESW-16A MOV [RBoZ
MCC-134RC | 440 ACIC RB402 RCIC  |FW-118 MOV | RG
MCCT3aRE 440 R |RBa0T ECCS [UPEITIe WOV TRES TS
(MCC-134RE 440 ACIC | RBa0Z ECCS  [wPCIITC WOV [REST
(MCC-134RE | 128 ME—'“TF_W‘_—FW——T
(MCC-134RE 120 AT |RBa0z  [EF [TAX08 — [TRAN TaRVBTT
[MCTT3RE (440 ACIC RBao2 Lzl A -2 I - B—
134 440 ACIC 02 RS [ROIGT WOV [Re
MGG 13484 1440 ACIC HB200 ECCS  [CSC . [WOV (oS
MG T34RN 1440 RCR | RB200 ECCS | LPCT10A DL G
MGG 134RH 1440 AC/C 200 ECCS [ LPCI-4C MOV |RB1OZ
(MGG 134RH 1440 ACIC RB290 HRSW | ASW-6BA | MOV |RB102
MCC-1345L | 440 AC/C SPEHI ESW  |RSW3IC  |[MOV [SPPET
MCC-1345L | 440 CACTC SPPH) ESW | ASW-32C MoV |SPRHT ]
MG G- 13450 luzo ACIC SPEHT RHASW | RSW-31C MOV | SPPH1
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POWER SOURCE

LOA(

SYSTEM

Tabie 3.5-2. Partial Listing of Electrical Sources

at Limerick 1 (Continued)

LOAD

COMPONENT ID

an ]

TYPE

Loads

RHRSW

RSW-32C

MOV

ESW

ESW-131D

MOV

ESW

ESW-1320

MOV

ESW

ESW-1330

MOV

440

ESW

ESW-1340

MOV

440

ESW

ESW-158

MOV

440

~
O
O
LT

HP)L2

MOV

LPCI4D

440

RSW-688

440

RSW-31D

RSW

-3e0

RHRSW

RSW-31

RHASW

RCIC

RB200

STMTNL

COMPONENT
LOCATION

SPPM)




Table 3.5-2, Partial Listing of Electrical Sources and Loads
at Limerick 1 (Continued)

POWER | VOLTAGE | EMERS [POWER SOURCE] LOAD [GAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT 10| TYPE | LOCATION
(MCC-1DB-1 | 126/260 | DC72 RB304 HP106 MOV [STMTNL
(MGG 1081 | 1287280 |00 RB304 ECCE  [WPIi2 (Y J N I —
(MG 1081 | 126/280 | DCRR B304 ECCS [ WP ("o 1V T —
(MCC-1081 | 128/250 | DG | Baos SRR WOV [ HPIE
(WCC-10B-1 | 1287280 | DSR2 RBava ECCE  [HPlaz WOV | HPIE
(WCC1D8-1 | 128/250 | DGR AB304 ECCS | HPLED WOV THPIE
(MCC- 1081 | 1287250 | DCr RBao4 ECCS  [HPIT2 . [WOV (WPl
[T D82 | 128/250 RB304 ECCE | HPRTY (V10 1T 7 R—
(MCC-1DB-2 | 1267280 |00 | Ri304 ECCS | HPIE WOV [BCSVRM |
[METDB-2 | 125/250 |DC?R | RBaod ECCS | WP LS I P —
[MCC- 1082 | 126/250 | O/ RB304 ECCS | HPLD MOV | RB200
PANEL-AT 125/250 | OGN arRVD11 LR o ST S . [V - o —
PANEL-AT 126/250 | DG/ aRVD11 ECCS  |RCB.1aH SRV [RC
PANEL-AT 125/250 o aRVD 11 ECCS | ACS. 19K V. [Re
(PANELAT 126/250 | OGN ARV SERETY) SRV [RC
[PANEL-AT 125/250 7 aRVD 1 ECCS |ACG.138  |BRV [Re
(PANEL-A 125/260 | OGN aRVD 11 RCS | RCS-19C SRV RG]
[PANEL-AT 126/250 | DG/ aRVDTT RCS | RCS.13H SRV | RC
(FANEL AT 725/250 n VoI RCE  TACS.19K LI I E——
PANEL-AT 1287250 |G/ akvo 11 ACS | ACE.TaM L1V T E—
(PANEL-AT 125/260 | DG/ 4RVD 1 RCS () SAV | RC
(PANEL.C1 FL3 %) aRVO12 ACS-13E . |SAV [Re 1
PANELC1 FL oecra aRVD13 ECCS [ACS1aR  |SA. TRC
"PANEL-.C 725 ]) akVD13 LS L V2
PANEL-C FE ITABIE (RCS-1aM | BAV TRG
PANELCI 125 [o]o%E: ARVD13 ECCS |ACB-133 SRV [RC
PANEL-CI 128 5o aRVD13 ACS [T253 SRV [RC

PANEL.CI 125 [o]of) akVD13 RCS  |RCS-13H SRV |G
"PANEL.C] 125 oY aRVD13 RCS  |RCS-13K SRV |RC
PANEL.CI 125 HeToK] aRVD13 RCS | ACS-1aM SAV | AC
PANEL-C1 125 [o]o3c] aKVD13 RCS | RCS-138 SAV | AC
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Limerick 1 (Continued)

57

~POWER VOLTAGE | EMERG [POWER SOURCE| LOAD LOAD | COMP| COMPONENT |
SOURCE LOADGAP| LOCATION |SYSTEM |COMPONENT (D LOCATION
TR 114 340 AC/A RB602 EP BUS D4 BUS | ABBOZ
YA 124 a0 ACH RB602 EF  |BUSDizd | BUS |RBe0:
TR 134 440 ACIC RBa02 (13 BUSDI34  1BUS |AB402
RGALT T ACID | ABS0S TP BUS D144 |BUS ~|HESGE
(YRANX 56 120 ACA akVOT EF BUS V01 BUS [ 4RVDIT
[TRAN-X107 ] 120 758 aRVD 12 143 BUSY102  |BUS [4KVDIZ
(TRAN-X108 | 120 ACIC aRVD13 i [BUS | 4KVD13
[TRAN-X108 | 120 ACID aKvD14 BUS V104 BUS [4KVD14
[ONRNOWN 7} ECCS | HPIS MOV | RB308
UNKNOWN RB304 IC | RCice  |[MOV [RBaos
UNKNOWN B304 HPIS MOV | RB30s
UNKNOWN RB304 RCS  |RCICE | MOV [RBR0OS
UNKNOWN RBa04 RCS | RCS 18 MOV [STMTNL
UNKNOWN RB304 RCS  |ACSE  |NMOV [RBIE
2/89



Limernick 1 & 2
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 Definifion

The CRDHS consists of two high-head, low-flow CRD supply pumps, piping,
filters, control valves, one hydraulic control unit for each control rod drive mechanism, and
instrumentation. Water is supplied from the condensate treatment systein or the condensate
storage tanks. The CRDHS also includes scra<i vaives, scram accumulators, and a scram
discharge volume.

Details of the scram portion of a tygical BWR CRDHS is shown in Figure 3.6-
1.

3.6.3 gxmm_ﬂ.nmmn
uring normal operation the CRDHS pumps provide a constant flow for drive

mechanism cooling and system rressure stabilization. Excess water not used for cooling is
discharged to the RCS. Control rods are driven in or out by the coorainated operation of
the direction control valves. Insertion speed is controlled by flow through th= insert speed
control valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to the scram accumulator. An outlet scran; valve opens to vent the opposite s.de
of each CRDM to the scram discharge volume. This coordinated action results in rapid
insertion of control rods into the reactor,

The control rod drive accumulators are necessary to scram the control rods
within the required time. It should be noted that each drive has an internal bail check valve
which allows reactor pressure to be admitted under the drive piston. If reactor pressure
exceeds the supply pressure at the drive, the ball check valve ensures rod insertion in the
event that the scram accumulator is not charged or the inlet scram valve fails to open. The
insertion time, however, will be slower than the scram time with a properly functioning
scram system.,

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. In BWR/4 plants, RCS makeup at
high pressure is performed by the RCIC (see Section 3.2) and HPCI (see Section g.3)
systems. The maximum RCS makeup rate of the CRDHS is -oout 200 gpm with both
pumps operating (Ref. 1),

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

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

. ¢ pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod drives. This 1S
arzomplished 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.

58 2/89
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Limerick 1 & 2

A high-pressure water source must be available from the scram accumulator in
each HCU

A hydraulic vent path to the scram dischar g¢ volume must be available and
sufficient

collection volume must exist in the scram discharge volume
A specified number of control rods must responds and insert into the reactos
core (specific number needed is not known)

one (4]

.ontrol rod drive pumps (2)
Rated capacity: 100% (for control rod drive function)
Type: centrifugal

(
1
i
-
-

ndensate Storage Tank

Capacity 4&7«,1‘1\)«;)«;»;&3

Scram Accumulator
I, Normal pressure: 1450 to 1510 psig

Scram Discharge Volume

iS

1. Normal pressure \"Lu\

o A
.\( LN

2Abport Systems and Interfaces

L’.’luu\

Control Si
] \L 10ma
Thc Rf.s U';x"\\.‘..Z\ scram commands to solenoid pilot valves which control

Rcmotc M.u.....‘

a. A reactor scram can be initiated manually from the control room
b. The CRDHS can be operated m: inually from the control room to insert
draw rods, or to inject water into the PCS

and with
otive Power
The control rod drive pumps are Class 1E AC Ic

oads that can be supplied
from the emergency diesel generator as described in Section 3.5,

Section 3.6 References

R.M,, and Ott, L.J., "The Effect of Small- Capacity, High-Pressurs
Sysiems on TQUV Sequ uences at Browns Ferry Unit One."
CR-3179, Oak Ridge National Laboraton , September 1983
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EMERGENCY SERVICE WATER (ESW) SYSTEM

Hc Emergency \cmua Water System provides (uo..ﬂl_ water to essential
equipment during a loss of offsite power condition or loss of coolant accident. The ESW
system cools the diesel generators, the RCIC and ECCS pump room coolers, the RHR
pump motor oil and seal coolers, and the control room chillers. It can also provide makeup
water to the spent fuel pool
37423 System Definition

The ESW system consists of two independent loops (A and B), with two S0%
capacity pumps pcr loop. There are no crossties between the two loops, but both loops can
cool all four dies | generators. The ESW ;\."a )§ take suction from the spray pond, and
discharge into mc' RHW service water return header back to the spray pond (see Section
3.8). The system is common to Units 1 and 2

Simplified drawings of the ESW system are shown in Fi gures .7
A summary of data on selected ESW system com \ponents is ;"L sent |

em ¢l ‘L\A i
During normal operation the ESW pumps are shut down, and its heat
x

1Aand
{ 10848
except for the diesel gen erator S, are cooled by the normal service water system. The ESW

\ \
Q \ v AOr iscp \OTRIATY AR ot nopr
(- : y AT auiomancally ol \“l\‘\‘ ene onet ter F.

1ICTA 0] peration aitier \;‘.‘\. VOIl
t‘»rc.’u;-r conditions are met, and after a load

ahie
aliC >

and W

SRSy A0 O
N
S€(C

ey Aele s\ 3 . .
iencing delay. ESW pump operation
1M nr‘l\‘\

Iy . ' 51\-4§ \ 8RN .
a1 > o) a1 ~ 1 "ner ] 11 2 ~ { " .

causes automanc valve and sluice gate '(u.u allgn the ESW system to ""."'O”‘. IS
equipment cooling function and isolate the norm

1 s \ \ )
nal service water system from these
components

Lhe operator

ESW is returned to the spray p 1a th WSW system, T

elect to realign the system to utilize ihe cool
3.7 System Success Criteria
The success criteria for the ESW

each train of the ESW s 1, bOth pumps must

heat loads must be open.

. P i Component Information

.mergency Service Water pur
Rd"‘ i NJ\A {H i) ivn«»‘
R~\wd~sl‘;hu» R‘\' ¢

Type: wet pit turt

)
(PR RS

upport Svstems and Interfaces

Remote mar
The ESW pum;




Limerick 1 & 2

B. Motive Fower
The ESW pumps and motor-operated valves are Class 1E AC loads that can be

d trom the standby diesel generators as described in Section 3.5
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Table 3.7-1.

Limerick 1 Emergency Service Water System Data Summary
for Selected Components

COMPONENT D

COMP.
TYPE

LOCATION

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG.
LOAD GRP.

ESW-11A

MOV

RB202

MCC-114DG

440

DGA

AC/A

ESW-118

MOV

RB202

MCC-124DG

440

DGB

AC/B

ESW-131A

MOV

DGA

MCC-114DG

440

DGA

AC/A

ESW-131B

MOV

oGB

124DG

MCC

440

DGB

AC/B

ESW-131C

MOV

DGC

MCC-134DG

440

DGC

AC/C

ESW-131D

MOV

DGD

MCC-144DG

440

DGD

AC/D

ESW-132A

MOV

DGA

114DG

MCC-

440

DGA

AC/A

ESW-132B

MOV

DGB

MCC-1240G

440

0GB

AC/S

b

ESW-13C

MOV

0GC

C-134DG

440

DGC

AC/C

ESW

MOV

DGD

144DG

"

DGO

AC/D

ESW

MOV

DGA

-114DG

DGA

AC/A

ESW-133t

MOV

DGB

-124DG

DGB

AC/B

ESW-13C

MOV

DGC

134DG

-
40

DGC

ACIC

ESW-1331

MOV

DGD

144DG

4
40

DGD
DGA

AC/D
AC/A

[ ;)vv L

MOV

DGA

C-114DG

ESW

MOV

DGB

;C-124DG

40

4
4
4
440
4

4
4

0GB

AC/B

ESW

MOV

DGC

~134DG

40
4

DGC

AC/C

ESW-134D

MOV

DGD

CC-144DG

B
S

0

DGD

AC/D

15A

G
COoOv

MOV

RB202

MCC-134DG

DGC

AC/C

ESW-158

MOV

RB202

MCC-144DG

DGD

AC/D

ESW-PA

MDP

SPPH1

BUS-D11

4KVD11

AC/A

ESW-PB

MDP

SPPH2

BUS-D12

4KVD12

AC/B

ESW-PC

MDP

SPPH1

BUS-D13

4KVD12

AC/C

ESW-PD

MDP

SPPH2

BUS-D14

4KVD14

AC/D

HSW-31A

MOV

SPPH1

MCC-114S1

SPPH1

AC/A

HSW-318B

MOV

SPPH2

MCC-124S1

SPPH2

AC/B

RSW-31C

MOV

SPPH1

MCC-1345Sl

SPPH1

AC/IC




99

68/C

Table 3.7-1. Limerick 1 Emergency Service Water System Data Summary
for Selected Components (Continued)

COMPONENT 1D | comp. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION _ {LOAD GRP.
RSW-31D MOV SPPH2 MCC-144SL 440 SPPH2 AC/D
RSW-32A MOV SPPH1 MCC-114SL 440 SPPH1 AC/A
RSW-328 MOV SPPH2 MCC-1245L 440 SPPHZ AC/B
RSW-32C MOV SPPH1 MCC-1345L 440 SPPH1 ATIC
RSW-32D MOV SPPH2 MCC-1445L 440 SPPH2 AC/D




Limerick 1 & 2

3.8 RESIDUAL HEAT REMOVAL SERVICE WATER (RHRSW)
SYSTEM

3.8.1

The Residual Heat Removal Service Water System provides coolinf water to
the RHR heat exchangers under all operating modes of the RHR system. It thereby
completes the decay heat transfer path from the RHR to the ultimate heat sink. Train B of
the EHRSW system can also be aligned to supply water to the LPCI system for core
flooding or containment spray, if necessary. (Train A provides this capability for Unit 2.)

3.8.2

The RHRSW system consists of two independent loops (A and B), with two
motor-driven pumps per loop. The system is common to Units 1 and 2, with each
RHRSW loop cocling the RHR heat exchangers of the same train in both units. One pump
suppiies 100% flow to one RHR heat exchanger. During operation of both units, one heat
exchanger in both units, and therefore 2 of 4 RHR pumps, is required for safe
shutdown (Ref. 1, Section 9.2.3).

The RHRSW pumps take suction from the spray pond and discharge back to
the spray pond. The return lines of the two loops are cross-connected. The operator may
elect to realign the system to utilize the cooling towers, if they are available.

Simplified drawings of the RHRSW system are shown in Figures 3.8-1 and
3.8-2. A summary of data on selected RHRSW components is presented in Table 3.8-1.

3.8.3
The RHRSW system is avaiiable for normal shutdown or emergencies, and

does not operate during normal power operation, except that the system can be used to
provide supg‘ession pool cooling in conjunction with the RHR s%mcm, if necessary,

¢ system is common to both units. The A and B pumps receive electric
power from Unit 1 buses A and B (D11 and D12), respectively. The C and D pumps
receive power from Unit 2 buses A and B (D21 and D22), respectively. During Unit 1
operation/Unit 2 construction the C and D pumps will be available and will be powered
from offsite power. The pumps are started manually,

pon diesel generator start the RHRSW system automatically aligns itself to the
spray pond mode, if it is not already in that mode. If the cooling tower mode is available
the system can be manually aligned to it. Bypass lines are provided to discharge water
directly to the pond, rather than the spray networks, during periods when the pond is

frozen. The RHRSW return and the corresponding ESW loop share a common return
header to the spray pond.

3 . 8 . 4
The success criteria for the RHRSW system is defined on a per-train basis. In
RHRSW loop A, the A (rump must operate, the heat exchanger A inlet and outlet

valves must be open, and a path to the spray pond must be open. The success criteria for
loop B is similar, with the B pump required to operate.

3.8.5  Component Information

A. RHR Service Water Pumps A, B, C, D

1. Rated flow: 9000 gpm @ 240 ft head (104 psid)
2. Rated capacity: 100%
3. Type: wet pit turbine
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Limerick 1 & 2

3.8.6  Support Systems and Interfaces

A. Control Signals

1. Automatic
Upon diesel generator start, the RHRSW system automatically aligns itself
1o the spray pond mode.

2. Remote manual
The RHRSW pumps require manual actuation, which can be achieved from
the control room. The return lines can be manually aligned to the cooling
towers.

B. Motive power
The RHRSW pumps and motor-operated valves are Class 1E AC loads that can
be supplied from the standby diesel generators as described in Section 3.5.

3.8.7  Section 3.8 References

1. Limerick Generating Station Final Safety Analysis Report, Philadelphia Electric
Co., Philadelphia, PA.

68 2/89



wasAS JMBM B0IAIGS [ACWIAY JE3H 1BNPISIY | NOUAW] L8

§

ic
-
3

;
¢

X
< N 0L

-
¢

it

i

4L

g

)
Jj
B

¢
§
i
i

of}
i
i
of;
&
i
1

vi ¥i n u
VKM e

Zimn 04 -

?

4

A
2
"

2/89

1

69

1




l RSwa unx ' I Ree l Lot
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O- 193
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AW D
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E9w 15A ESw 158

OY»
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-

NOTE  LPCI HXA is in rooms RB102 and AB203
LPCIHXB s iIn rooms RB103 and RB204

Figure 3.8-2. Limerick 1 Residual Heat Removal Sesvice Water System Showing Component Locations




Table 3.8-1.

Limerick 1 Residual
Summary for

Heat Removal Service Water System Data
Selected Components

—

COMPONENT .D

cCOMP.
TYPE

LOCATION

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG.
LOAD GRP
AC/A

RSW-142

MOV

RB102

MCC114RG

40

RB304

AC/B

RSW-14B

MOV

RB103

MCC-124RG

40

RB304

AC/A

RSW-31A

MOV

SPPH1

MCC-1148l

440

1 spPpPH1

AC/B

HSW-318B

MOV

SPPH2

SPPH2

RSW-31C

MOV

SPPH1

SPPH1

AC/C

.
CIWN - }
‘{ A !‘!f

MOV

SPPH2

(}!J‘\;';l

AC/D

RSW-32A

MOV

SPPH1

SPPH1

AC/A

- —
HSW-328

MOV

CDPID
O rTic

SPPH2

AC/B

TRSW-32C

MOV

SPPH1

MCC-1345l

SPPH1

AC/IC

HSW-32D

MOV

SPPH2

MCC-1445l

SPPH2

AC/D

HSW 68A

MOV

RB102

MCC-134RH

RB200

AC/IC

 RSW-688

MOV

RB103

MCC-144HH

RB297

AC/D

HSW-PA

MODP

SPPH1

BUS-D11

4KVD11

AC:\

TRSW-PB

MDP

SPPH2

1 1315
BUS-D12

4KVD12

AC/YH




Limerick | & 2

4, PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Limerick Generating Station is located about 1.7 miles southeast of the
limits of the Borough of Pottstown in southeastern Pennsylvania. The Schuykill River
passes through the site and separates the western gortion which is in Chester County from
the eastern portion which is in Montgomery County. The site is about 20,7 miles
northwest ofp the Philadelphia city limits, The station includes two units, Unit 1 which
began commercial operation in February 1986 and Unit 2 which is still under construction
as of August 1988. Planned completion date of Unit 2 is Februarv 1990. A general view
of the site is shown in Figure 4-1 (from Ref. 1) and a more detailed site plan is shown in
Fi 4-2.

e The two reactor buildings are located adjacent to each other with Unit 1 to the
west of Unit 2. Each reactor building contains the primary and secondary containments
and the reactor coolant systemn. The main steam lines exit through a steam tunnel and enter
the turbine building to the north. The RCIC, ECCS, and reactor water cleanup systems are
located on various elevations of the reactor building. The spent fuel pool is located on the
upper levels of the reactor building.

The turbine building for each unit is located north of the reactor building. The
turbine building contains the power conversion system, including the main turbines and
condensers. Piping from the Unit 1 condensate storage tank to the RCIC and HPCI pumps
also passes through the turbine building at the 200 foot elevation.

The control building is part of the turbine buildings. It is located along the
south end and in the center of the combined ' ait 1/Unit 2 turbine building and is shared by
the two units. The control building contains the main control room, the remote shutdown
panel, the 4160 VAC buses, and the 125 VDC buses and batteries.

The diesel generator buildings are located south of their respective reactor
buildings. Each diesel generator is located in a separate room.

The radwaste building, shared by the two units, is located west of the Unit 1
reactor building. Piping from the Unit 1 condensate storage tank to the RCIC and HPCI
punps passes through the radwaste building at the 191 foot elevation.

The Unit 1 CST is located west of the radwaste building. The Unit 2 CST is
located southeast of the Unit 2 diesel generator building.

The sdp‘»ray pond, spray pump structure, and cooling towers are located in the
north portion of the site

4.2 FACILITY L..YOUT DRAWINGS
Section views of the Unit 1 reactor and turbine building are shown in Figures 4-
3 and 4-4. Simplified layout drawings for Unit 1 are presented in Figures 4-5 10 4-13. A
section view of the Unit 2 turbine building is shown in Figure 4-14, and simplified layout
drawings of Unit 2 are presented in Figures 4-15 to 4-22. These layout drawings show
details of the Unit 2 reactor building only, since the other buildings are shown in Figures 4-
510 4-13. A simplified drawing of the spray pond structure is shown in Figure 423,
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings, however, many in:erior 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, therefore this

table is only a partial listing of the components a id equipment that are located in a particular
room or area of the plant.
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4.3 SECTION 4 REFERENCES

l. Heddleson, F.A,, "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory,
Nuclear Safety Information Center, January 1972,




<

68

Figure 4-1.

General View of Limerick Site and Vicinity
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Figqure 4-5. Limerick 1 General Arrangement, “levaticn 177"
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Figure 4-6. Limerick 1 General Arrangement, Elevations 191" and 200’




08

68/T

T
e 2

s;}

L 130G

WCC 12eDG

Figure 4-7. Limerick | General Arrangement, Elevation 217



HET uoneazsy uswabueny 1oua9) | youawy] "g-p 3:nbiy

7w .
o Saa w0y Buasmog

o
]
z wry
Bt
N\
Oo—o0— -
- = v3Q
-
£=3
~ = rhYTIlJ
By @omar Sniwng e —Or—O04 ®26
m 174 '\QLO!MLE\.
3 A1t
o ZoloblE

81




FSZ pue £SZ suojjeadldy Juswabueuy jeiBuan | youswy “§-p ainbiy

:;’8\)

2w
LR e

I
- E— —




%

O8/¢

Turtune Busiding
Ui

Figure 4-10. Limerick 1 General Arrangement, Elevations 269" and 283



Figure 4-11. Limerick 1 General Arrangement. Elevations 283", 289", and
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Limerick 1 General Arrangement, Elevation 313"
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Figure 4-15. Limerick 2 Reactor Building, Elevation 177"
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Figure 4-16. Limerick 2 Reactor Buiiding, Elevation 200’
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Figure 4-17. Limerick 2 Reactor Building, Elevation 217"
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Figure 4-18. Limerick 2 Reactor Building, Elevation 253"
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Table 4-1. Definition of Limerick 1 Bullding and
Location Codes

Codes Rescriptions
1. 4KVDII 4KVD11 Switchgear Room, located on the 239" elevation ¢f the
Turbine Building
2. 4KVDI12 4KVDI12 Switckgear Room, located on the 239" elevation of the
Turbine Building
3. 4KVDI13 4KVDI13 Switchgear Room, located on the 239 elevation of the
Turbine Building
4. 4KVDl4 4KVD14 Switchgear Room, located on the 239 elevation of the
Turbine Building
5. ACSVRM A Core Spray Valve Room, located on the 295" elevation of the
Reactor Building
6. AUXEQRM Auxuwg Equipment Room, located on the 289" elevation of the
Control Building
7. BCSVRM B Core Spray Valve Room, located on the 295' elevation of the
Reactor Building
| 8. CB249 Control Building Room 249, located on the 200" elevation
| 9. CB258 Control Building Rootm 258, located on the 200" elevation
| 10. CB263 Control Building Room 263, located on the 200' elevation
' I1. CR Control Room , located on the 269"
12. CSA Core Spray Pump Room A, located on the 177" elevation of the
Reactor Building
13. CSB Core Spray Pump Room B, located on the 177" elevation of the
Reactor Building
14, CSC Core Spray Pump Room C, located on the 177" elevation of the
Reactor Building
| 15, CSD Cc.e Spray Pump Room D, located on the 177" elevation of the
Reactor Building
16, CSR Cable Spreading Room, located on the 217" elevation of Jhe
Control Building
17. €8T Condensate Storage Tank - west of Reactor Building
18. CSTVP CST Valve Pit - adjacent to the CST
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19.

20.

21,

213

24,

25,

26,

Table 4-1. Definition of Limerick 1 Bullding and

DGB

DGC

DGD

HPCI

MCC134RH

. MCC144RH

RB102
RB103
RBI1]
RB11§
RB200
RB202

RB203

Location Codes (Continued)

Descriptions

DCA Switchgear Room, located on the 239" elevation of the
Turbine Building

DCB Switchgear Room . located on the 239' elevation of the
Turbine Building

DCC Switchgear Room, located on the 217' elevation of the
Turbine Building

DCD Switctmu Room, located on the 2..' elevatior. of the
Turbine Building

Diesel Generator Room A Diesel, located on the 217" elevation
of the Diesel Generator Building

Diesel Generator Room B, located on the 217" elevation of the
Diesel Generator Building

Dicsel Generator Room C Diesel, located on the 217" elevation
of the Diesel Generator Building

Diesel Generator Room D, located on the 217" elevation of the
Diesel Generator Building

HPCI Pump Room, located on the 177" elevation of the Reactor
Building

Motor Control Center 134RH, located on the 200" elevation of
the Reactor Building

Motor Control Center 144RH, located on the 207 elevation of
the Reactor Building

Reactor Building Room 102, located on the 177 elevation
Reactor Building Room 103, located on the 177" elevation
Reactor Building Room 111, located on the 177" elevation
Reactor Building Room 1185, located on the 177' elevation
Reactor Building Room 200, located on the 201" elevation

Reactor Building Pipe Tunnel Room 202, located on the 202'
elevation of Units 1 and 2

Reactor Building Room 203, located on the 201' elevation
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37.
8.
39.
40,
4]
42.
43,
44,
45,
46.

47,

48,

49,
30.
51,
52,

54,
33.

36,
-y
58,

Codes
RB204

RB207
RB304
RB309
RB402
RB501
RB502
RBS03
RB506
RB507

RBSO8
RBS09

RBS10
RBS11
RBS522
RB599
RB602
RC
RCIC

RWI19]
SP
SPPHI

Table 4-1. Definition of Limerick 1 Building and

Location Codes (Continued)

DRescriptions
Reactor Building Room 204, located on the 201' elevation

Reacto: Building Room 207, located 7in the 201' elevation
Reactor Building Room 304, located on the 201" elevation
Reactor Building Room 309, located on the 201" elevation
Reactor Building Room 402, located on the 253" elevatinn
Reactor Building Room 501, located on the 283" elevation
Reactor Building Room 502, located on the 283" elevation
Reacior Building Room 503, located on the 283’ elevation

Reactor Building Room 506, located on the 283" elevation

Reactor Building Room 507, located on the 283 elevation -

RCUW Pump A

Reactor Building Roomn 508, located on the 283' elevation -

RCUW Pump B

Reactor Building Room 509, located on the 283' elevation -

RCUW Pump C

Reactor Building Room 510, located on the 283' elevation
Reactor Building Room 511, located on the 283" elevation
Reactor Building Room 522, located on the 296' elevation
Reactor Building Room $99, located on the 283" elevation
Reactor Building Room 602, located on the 313 elevation

Reactor Containment

RCIC Pump Room, located on the 177" elevation of the Reactor

Building
Radwaste Building - 191" elevation
Suppression Pool

Spray Pond Pump House Unit 1

o8



Table 4.1,

Definition of Limerick 1 Bullding
Location Codes (Continued)

Descriptions

Steam Tunnel Reactor Building

Tuerbine Building - 200’ elevation

S

the Reactor HU..L'.J}'

Spent fuel pool operating floor, located on the 352' elevation of
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Table 4.2, Partial Listing ¢! Components by Location
at Limerick 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
at Limerick 1 (Continued)
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Table 4-2. Partial Listing of Componer‘s by Location
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Table 4-2. Partial Listing ¢f Components by Location
at Limerick 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
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Limerick 1 & 2

APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al. SYSTL.I DRAWINGS
Al.l Fluid System Drawings

The simplified system drawings are accuraie representations of the major flow
paths in a system 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 system are not shown in
these drawings. Lines of this type include instrumentation lines, vent 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 of each fluid system drawing; a simplified system urawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

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

+ Hurizontal lines 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 sisnilar components based on tieir support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for vaive operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
s?cc;lﬁc )type of valve (i.e., as a globe, gate, butterfly, or other specific type
Ot vaive).

- Pump symbols distinguish between centrifugal and positive displacement
pumps and between types of pump drives (i.e., motor, turbine, or engine).

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

this Sourcebook.

- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component,
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are irdicated by placing the
componenits in an unshaded (white) zone.
The pnmary flow path in the system is highlighted (i.e., bold white line) in
the location version of the fluid system drowings.
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Limerick 1 & 2
Al.2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant's electric power system. Scoarate drawings are provided for the AC and DC portions
of the Class 1E system. There ofter, are two versions of each electrical system drawing; a
simplified system drawing, and a com oarable drawing showing component locations. The
drawing conventions used in the electrical system draw . s ; are the fullowing

Flow generally is top to bottomn
In the AC power drawings, the interface with the switchyard and/or offsite
gnd is shown at the top of the drawing
Ir the DC power drawings, the batteries and the interface with the AC
power system are shown at the top of the drawing,.
Vertical lines dominate and break horizontal lines

Component symbols used in the electrical system drawings are defined in
Figure A-2

Locations are identified in terms of plant location codes defined in Seation 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 nhysical location of

the component

The electrical connections (i.c., cable runs
as shown on the electrical system drawin
cable routing in the plant,

Component locations that are not known are indicated by placing th

) between discrete components,
gs, DO NOT represent the actual

e
discrete components in an unshaded (white) zone.

SIT  AND LAYOUT DRAWINGS

Site Drawings

A general view of each reactor site a d vicinity 1s 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 1s obtained from ORNL-NSIC.55
(Ref. 1). The site drawings are approximately to scale, but should not be used to estmate
distances on the site. As-built scale drawings should be consulted for this purpose

Labels printed 'n bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are prinied in lowercase type

A2.2 Layout Drawings

uliding layout drawings are developed for the portions of the plant
' components and systems that are described in Section 3 of this Sourcebook
y, the following buildings are included: reactor building, auxiliary building, fuel
g, diesel building, and the intake structure or pumphouse. Layout drawings

erally are not developed for other buildings
Symbols used in the simplified layout drawings are defined in Figure A-3
Major rooms, stairways, elevators, and doorways are shown in the simplified layout

Ll
Ings however, many interior walls have been omitted for c.arity. The building lay
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Limerick 1 & 2

drawings, are approximately 1> scale, should not be used to estimate roomn size or
distances. As-built scale drawings for should be consulted his purpose.

Labels printed in upperca ¢« bolded also correspond to the location codes
defined in Section 4 and used in the component data listings and system drawings in
Section 3. Some additional labels are in:luded for information and are printed in lowercase
type.

Al. APPENDIX A REFERENCES

1. Heddleson, F.A., "Desitn Data and Safety Features of Commercial Nuclear
Power Plants.”, ORNL-NSIC-55, Volumes 1 to 4, Oak Ridge National
Laborato?'. 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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MANUAL VALVE - Xxv
(OPEN/CLOSBED)

MOTOR-OPERATED VALVE - MOV
(OPEN/CLOSED)

SOLENOID-OPERATED VALVE - SOV
(OPEN/CLOSED)

HYDRAULIC VALYE « MY
(OPEN/CLOSED)

PNEUMATIC VALVE - NV
(OPEN/CLOSED)

CHECK VALVE . Cv

POWER OPERATED RELIEF VALVE,
SOLENOID-PILUT TYPE . PORY
(CLOSED)

CENTLIFUGAL
MOTOR-DRIVEN PUMP  MDP

POSITIVE DISPLACEMENT
MOTOR-DRIVEN PUMP . MDP

+ &
:

i §o

HY Qe & do ks

MANUAL NON-RETURN
VALVE - kCV (OPEN/CLOSED)

MOTOR-OPERATED
3WAY VALVE . MOV
(CLOSED PORT MAY VARY)

SOLENOID-OPERATED
3WAY VALVE . 80V
(CLOSED PORT MAY VARY;

HYDRAULIC NON-RETURN
VALVE : MV (OPEN/CLOSED)

PNEUMATIC NON-RETURN
VALVE - NCV (OPEN/CI OSED)

SAFETY VALVE . 8V
(CLOSED)

POWERA-OPERATED RELIEF VALVE,
PNEUMATICALLY OPERATED - PORY
OR

DUAL-FUNCTION SAFETY/RELIEF
VALVE - SRV
(CLOSED)

CENTRIFUGAL

TURBINE-DRIVEN PUMP . TDP

POSITIVE DISPFLACEMENY
TURBINE-DRIVEN PUMP . TDP

Figure A-1. Key To Symbols In Fluid System Drawings
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Figure A-1. Key To Symbols In Fluid System Drawings
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Figure A-2. Key To Symbols In Electrical System Drawings
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Limerick 1 & 2
APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are
defined as follows

SYSTEM (also LOAD SYSTEM) - All components associated with a particular system

description in the Sourcebook huve the same system code in the data base. System codes
used in this Sourcebook are the following:

Code definition

RCS Reactor Coolant System

RCIC Reactor Core Isolation Cooling System

ECCS Emergency Core Cooling Systems (inc luding HPCI, LPCI,
CS and ADS)

EP Electric Power System

ESW Emergency Service Water System

RHRSW RHR Service Water System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in & data table matches the component ID that appears in the corresponding systen
drawing. The component ID generally begins with a system preface followed by a
the same as the system code

r

component number, The system preface is not necessarily
described above, For component IDs, the Sysiem pretace corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HP1-730, 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 electrical one-line sysiem drawings

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

COMPONENT TYPE (COMP TYPE) - Refer to Table B- | for a list of component type
codes

POWER SOURCE - The component ID of
COMPONENT ID, above). In this data base. a "power source” for a particular component
(1.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component may have more than

one power source (1.¢. a DC bus powered from a battery and a battery charger)

the power source is listed in this field (see

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen" by a load of a
power source 1s entered in this field. The downstream \output) voltage of a transformer,
inverter

erier, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC 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
(1e. 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 con
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TABLE B-1. COMPONENT TYPE CODES

COMPONENT
VALVES:

Metor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve

Check valve

Pneumatic non-retum valve
Hydraulic non-return valve
Safety valve

Dual function safety/relief valve
Power-operated relief valve
(pneumatic or solenoid-operated)

PUMPS:

Motor-driven pump (centrifngal or PD)
Turbine-driven purnp (ceatr 7ugal of PD)
Diesal-driven pump (centrifugal of D)

OTHER FLUID SYSTEM COMPONEINTS:

Reactor vesse!
Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)
Cooling tower
Tank
Sump
Rupture disk
Orifice
Filter or striner
Spray nozzle
eaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

Alr cooling unit (air-to-water HX, usually
including a fan)

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator
Battery

119

COMP TYPE

MOV
NV or AQV
HV
SOV
XV
cv
NCV
HCV
Y
SRV
PORV

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B-1. COMPONENT TYPE CODES (Continued)

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