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CAUTION
The information in this report has been devclnxed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the

information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC,

NOTICE

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additional information on this reactor
plani. Technical errors in this report should be brought to the attention of
the following:

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Engineering and Systems Technology
Mail stop 7E4
Washington, D.C. 20555

With copy to:

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

Correction and other recommendec changes should be submitted in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible.
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Peach Bottom 2 & 3

PEACH BOTTOM 2 & 3 SYSTEM SOURCEBOOK

This sourcebook contains summnrg information on Peach Bottom 2 and 3.
Summary data on the«« plants are presented in Section 1, and similar nuclear power plants
are identified in Sect. . 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
reports that describe features of this plant or site is presented in Section 5. Symbols used
in the system and layout drawings are defined in Appendix A. Terms used in data tables
are defined in Appendix B.

1. SUMMARY DATA ON PLANT
Basic information on the Peach Bottorn nuclear plant is listed below:
- Docket number 50-277 (Unit 2) and 50-278 (Unit 3)
- Operator Philadelphia Electric Co.
Location 19 miles south of Lancaster, PA
Commercial operation date 7/74 (Unit 2), 12/74 (Unit 3)
Reactor type BWR/4
NSSS vendor General Electric
Power ( MWUMWe) 3293/1065
Architect-engineer Bechtel
Containment type Steel drywell and wetwell (Mark I)
- X IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Peach Bottom nuclear plant has two General Electric BWR/4 nuclear stcam
supply systems on the site. These are designated Units 2 and 3. Each unit has a Mark 1
BWR containment incorporating the drywell/pressure suppression concept. Each has a
secondary contaiament structure of reinforced concrete. Other BWR/4 plants in the United
States are as follows:

Vermont Yankee

Browns Ferry Units 1,2 and 3

Hatch Units 1 and 2

Cooper Nuclear Station

Duane Arnold

Fitzpatrick

Brunswick Units | and 2

Fermi Unit 2

Hope Creck Unit |

Limerick Units 1 and 2 (Mark I1 Containment)
Shoreham (Mark II Containment)
Susquehanna Units 1 and 2 (Mark IT Containment)

The Peach Bottom plants have a high pressure coolant injection system, a single mode
reactor core isolation cooling system, a low pressure core spray system and a multi-mode
RHR system with no steam condensing capabilities,

l 1/89



Peach Bottom 2 & 3
3, SYSTEM INFORMATION

r

This section contains descriptions of selected systems at Peach Bottom 2 and 3
in terms of general function, operation, system success criteria, major components, and
support system requirements. In many cases, only the systems for Peach Botiom 2 are
described in detail. In these cases, the system configuration and equipment locations at
Peach Bottom 3 are believed to be comparable. A summary of major systems at Peach
Bottom 2 and 3 is presented in Table 3-1. In the "Report Section" column of this table, a
section reference (1.e. 3.1, 3.2, etc.) is provided for all systems that are described in this
report. An emr; of "X" in this column means that the system is not described in this
report. In the "FSAR Section Reference" column, a cross-reference is provided to the
section of the Final Safety Analysis Report where additional information on each system
can be found. Other sources of information on this plant are identified in the bibliography
in Section §.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cool'mg water system. required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the repon
sections identified in Table 3-1.
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Fable 3-1.

(seneric
System Name

Reactor Heat Remova! Systems
Reactoi Coolant System (RCS)

Reactor Core Isolation Cooling

“‘& -!(-‘!‘\

Emergency Core Cooling Systems

(ECCS)
H’ﬁ'h Pressure imjection
& Recwrculation
Low-pressure Injection

& Recirculanon

Automatic Depressunzation

System (ADS)

Decay Heat Removal {(DHR)
System (Residuat Heat Removal
(RHR) System)

11

Main Steam and Power Conversion

Report

Plant-Specific
Section

System Name

‘\\«'!'k'

“-Wr? (\.!'th”\‘. . r‘(br:fx;f Svsiem

High-Pressure Coolant Injection
{HPCI) System

Core Spray (CS) Svystem,
Low-Pressure Coolant Injection
(LPCI) System (an operating mode
of the RHR system)

same

Residual Heat Removal
(RHR) System (a muiti-maod
system)

Main Steam System
Condensate and Feedwater S

g Water System

| ]
Lrcuiatng

Summary of Peach Bottom 2 & 3 Systems Covered in this Report

I'FSAR Section
Reference
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Table 3-1. Summary of Peach Bottom 2 & 3 Systems Covered in this Report (Continued)

Generic Plant-Specific Report UFSAR Section
System Name System Namg Seciion Reference
Reactor Coolant Inventory Control Systems
Reactor Water Cleanup (RWCU) Same X 49
System
ECCS See Core Standby Cooling Systems
above
- Control Rod Dnive Hydraulic System (CRDHS) Same 16 3552
(,onlamment Systems
Primary Containment Same (drywell and pressure X 5.2
suppression chamber)
Secondary Containment Same X 53
- Standby Gas Treatment System (SGTS) Same X 533
Containment Heat Removal Systems
- Suppression Pool Cooling System Containment Cooling Subsystem (an 3.3 4862
operating mode of the RHR system)
- Containment Spray System Containment Cooling Subsystem (an 3.3 4862
operating mode of the RHR system)
- Containment Fan Cooler System Primary Containment (Drywell) X 5.23.7
Cooling and Ventilanon System
- Containment Normal Ventilation Systems Primary Containment X 5.237
Cooling and Ventilation System,
Reactor Building Heating and X 532
Ventilating System
Combustible Gas Control Systems Contamment Inerting System, X 5238
Coatainment Atmosphernc X 5239

Dilution System (CADS)
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Table 3-1. Summary of Peach Bottom 2 & 3 Systems Covered in this Report (Continued)

Generic Plant-Specific Report UFSAR Section
System Name m_Nam Section Reference
Reactor and Reactivity Control Systems
- Reactor Core Same
Control Rod System Control Rod Drive Mechanisms 3452
Chemical Poison System Standby Liguid Control System 38
(SLCS)
Instrementation & Control (1&C) Systems
Reactor Protection System (RPS) Same 34 7.2
Engineered Safety Feature Actuation Primary Containment and Reactor X 7.3
Sysiem (ESEFAS) Vessel Isolation Control System,
Core Standby Cooling System 33,34 7.4
Control and Instrumeniation,
- Remote Shutdown System Separate Shutdown Control Pancls 3.4 7.18
- Other 1&C Systems Various other systems X 7510717,
71910 721
Support Systems
- Class 1E Electric Jower System Same 35 b
- Non-Class 1E Electric Power System Same 35 8
Diesel Generator Auxihary Systems Same 3.5 853
Component Cooling Water (CCW) keactor Building X 108

System Cooling Water System
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Table 3-1. Summary of Peach Bottom 2 & 3 Systems Covered in this Report (Continued)

Generic

System Name

Support Systems (continued)
Service Water System (SWS)
Residual Heat Removal Service Water
{RHRSWj System

- Orher Cooling Water Systems

- Fire Protection Systems

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

- Instrument and Service Air Systems

- Refuehing and Fuel Storage Systems
- Radwactive Waste Sy:tems

- Radiation Protection Systems

Plant-Specific
System Name

Service Water and Emergency
Service Water System

High Pressure Service Water
System

Turbine Building

Cooling Water System,

Chilled Water System

Same

Same

Same, also Instrument Nitrogen
Systems

Same

Same

Same

Report
Section

37

38

X

UFSAR Section
Reference

10.6, 109

10.7

10.10, 10.11

10.12

10.13, 10.15

10.17

10.2, 103, 105
9
123, 124
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Figure 3-1. Cooling Water Systems Functional Diagram for Peach Bottom Units 2 and 3
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3.1.8

3.1.6

Peach Bottom 2 & 3

An unmitigatible LOCA is not initiated.

If a mitigaible LOCA is initiated, then LOCA mitigating systerns are successful.

If » transient is initiated, then either;

- RCS integrity is maintained and transient mitigating systems are successful,
or

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

C  Iaformation

. RCS

1. Total volume: Unknown
2. Water volume: Unknown
3. Steam volume: Unknown

4. Steam flow: 14.03 x 10 Ib/r.
5. Normal operating pressure: 1020 psig

. Relief Valves (11)

1. Set pressure: 1105 to 1125 psig
2. Relief capacity: approximately 816,000 to 834,000 Ib/hr each

. Safety Valves (2)

1. Set pressure: 1230 psig
2. Relief capacity: unknown

. Recirculation Pum

$(2)
1. Rated flow: 4.8200 m @ 710 ft. head (308 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Total flow: 102.5 x 106 Ib/hr @ 76 ft. head (33 psid)

Support Sysiems and Interfaces

. Motive Power

1. The recirculation pumps are supplied with Nonclass 1E power,

. MSIV Opera*:=:g Power

The instrument air system and the instrument nitrogen system support normal
operation of the MSIVs outside containment and inside containment,
respectively. Valve operation is controlled by an AC and a DC solenoid pilot
valve. Both solenoid valves must be deenergized to cause MSIV closure. I;T\is
design prevents spurious closure of an MSIV if a single solenoid valve should
fail. MSIVs are designed to fail closed if the pneumatic supply is lost or if both
AC and DC control power is lost to the solenoid pilot valves. This is achieved
by a local dedicated air accumulator for each MSIV and an independent valve
closing spring,

. Relief Valve Operating Power

The instrument nitrogen system is the normal pneumatic source for all relief
valves. Pneumatic accumulators inside containment are provided for relief
valve 71A, B, C, G, and K which form the Automatic Depressurization System

9 1/89



Peach Bottom 2 & 3

(ADS). Safety grade nitrogen cylinders outside of containment serve as a long-
term pneumatic source for ADS valves.

D. Recirculation Pump Coolin

The reactor building closed cooling water (RBCCW) system provides cooling
water to the recirculation pump coolers,

10 1/89
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Figure 3.1-1. Peach Bottom 2 and 2 Nuclear Boiler System
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Table 3.1-1. Peach Bottom 2 Reactor Coolant System Daia Summary
for Sel-cted Components

COMPONENET 1D COoOMP. LOCATICN POWER SOURCE |VOLTAGE! POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

1-74 MOV RC MCC 20836 280 165RB AC A
1-77 MOV MSIVAM PNL-20D11 250 135A8 )
1-80A NV RC

1-808 NV RC

1-80C NV RC

1-80D NV AC

1-86A NV MSIVAM

7868 NV RC

1-86C NV RC

1-86D NV RC

1017 MOV IVRMB PNL-20D11 250 135R8 DCB
1018 MOV AC MCC 20836 480 165R8 AC A
12.15 MOV RC MCC 20836 280 165RB ACA
1218 MOV 165RBVLVPIT | PNL 20011 250 135R8 pCe
13-15 MOV BC MCC 20837 380 13588 ACB
13-16 MOV MSIVRM PNL 20012 250 RBCCWIHY. DCA
2-70A SV RC

2-708 SV RC

2.71A SAV RC

2718 SRV RC

2-71C SRY AC

271D SRV AC

2 71E SRV AC

271F SRV AC

271G SRV RC

2.71H SAV AC

271J SRV RC
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Table 3 «-1. Peach Bottom 2 Reactor Coolant System Data Summary
for Selected Components (Continued)

COMPONENET D | COMP. LOCATION POWER SOURCE [VOLTAGE| POWEH SOURCE | EMERG.
TYPE LOCATION LOAD GRP.

2-71K SRV RC

2-71L SRv RC

23-15 MOV RC MCC-20836 480 165R8 ACA

23-16 MOV IVRMB ] PNL-20D11 250 135RRB DCB




Peach Bottom 2 & 3
REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM
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Peach Pottom 2 & 3

¢. The RCIC system will be automatically shutdown by closing the
turbine trip valve if any of the following conditions exist; however,
the system must be manually restarted:

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

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

- RCIC equipment space high temperature
- RCIC turbine high steam flow
- RC'T wrbine steam line pressure low

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

Remote Manual
The RCIC system can be actuuted and controlled by remote manual
means from the main control room.

B. Motive Power

l.
2.

The RCIC turbine driven pump is supplied with steam from main steam
ioop C, upstream of the main steam isolation valves.

All RCIC valves and supporting equipment are Class 1E loads that are
sugplicd from the DC and AC power systems as de.zribed in Section
3.5. The RCIC system is designed to be operable on DC power only.
Valves that must open to start the system are DC-powered. Normally
open isolation valve 13-15 is AC-powered.

C. Other

ke

Lubrication and cooling for the turbine-driven pump are supplied
locally. It should be noted that the pump lube oil cooler is coo ed by
water diverted from the RCIC pump discharge and returned to the
barometric condenser. Design maximum luhe oil cooling water
temperature for the RCIC pump is not known.

. RCIC pump room cooling is provided by two fan cooling units powered

from 480 VAC M(C"-20B36 and cooled by the ESW system (see
Section 3.7).

. RCIC pump gland seal leakoff is collected, condensed and returned to

the pump suction. A vacuum pump maintains condenser vacuum.
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Table 3.2-1. mmzmmmmmsmms«maq

for Selected Components
TOMEONENET 1D comMpP. LOCATION POWER SOURCE [VOLTAGE | POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP |
13-131 MOV RCICHM PNL-20012 250 RBCCWHX OC A
1315 MOV RC MCC 20837 480 135A8 ACB |
1316 MOV MSIVAM PNL 20012 250 RBCCWHX DCA
13-18 MOV RCICHM PNL 20012 250 RBCCWHX DCA
13-20 MOV RCICHM PNL-20012 250 RBCCWHX DCA
13-21 MOV MSIVAM PNL 20012 250 RBCOWHX DCA
13-30 MOV TOR PNL 20012 250 HECOWHX DCA
1335 MOV RCICF PNL 20012 250 RBCOWHX DCA
13-41 MOV HOICHM PNL 20012 250 RBCCWHX DC A,
13936 TOP ROICHM
6-298 MOV HC MCC 20837 430 1358 AC B
CST ™ CST
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

M R
¢ ECCS is an integrated set of subsystems that perform emergency coolant

injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOUA. The ECCS also performs suppression pool cooling
and containment spray functions and has a ~zpability for mitigating transients.

332 *n;n_mnnum
¢ emergency core cooling system consists of the following subsystems:

High-pressure Coolant Injection (HPCT) System
Automatic Depressurization System (A" 5)

Core Spray System (CSS)

Low-pressure Coolant Injection (LPCI) System

T

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

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

The core spray system supplies make-up w ter to the reactor vessel at low
pressure. The system consists of two independent trair. -, each of which has two motor-
driven pumps to supply water from the suppression pool to a spray sparger in the reactor
vessel above the core.

The low-pressure coolant injection system is an operating mode of the Residua)
Heat Removal (RHR) system, and provides make-up water to the reactor vessel at low
pressure. The LPCI system consists of two independent trains each with two motor-driven
rumps which deliver water from the suppression pool to one of the RCS recirculation

oor-.

The Condensate Storage Tank (CST) provides a water source for the ECCS and
for the RCIC system. The HPCI system is shown in Fiqxures 3.3-1 and 3.3-2. Simplified
diagrams of the LPCI system are presented in Figures 3.3-3 and 3.3-4 and the core spray
system is shown in Figures 3.3-5 and 3.3-6, Interfaces hetween 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.

Al > 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
RPV water level, and will serve as the primary source of makeup if RCS pressure remains
high. Reactor core heat is dumped 1o the sg&pression | via the safety/relief valves
which cycle as needed to limit RCS nressure. The HPCI flow controller maintains constant
water flow over the pressure range of HPCI operation. The HPCI turbine also exhausts to
the suppression Yool. eration of the HPCI system is not directly dependent on AC
electric power. If the LOCA is of such a size that the coolant loss exceeds the HPCI
system capacity or if reactor pressure is 100 low to operate the steam turbine-driven HPC]
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pumpl. then the CSS and LPCI systems can provide higher capacity makeup to the reactor
vessel.

Automatic depressurization is provided to automatically reduce RCS pressure if
a small break has occurred and RPV water ievel is not maintained by the 1 system,
Rapid depressurization permits flow from the CSS or LPCI systems to enter the vessel.
Water is taken from the suppression pool by each of these systems for injection intr. the
core. The CSS can be aligned 1< wke a suction or the CST.

A large LOCA results in rapid depressurization of the RCS, This class of
LOCA is mitigated by the CSS or LPCI systems without the need for the ADS.

334 Ewgm srm,cmul&
A mutigation requires that both the emergency coclant injection (ECI) and

emergency coolant recirculation (ECR) functions be accomplished. The ECI system
success cyiteria for a large LOCA are the following (Ref. 1):

2 of 4 core spray pumps with a suction on the suppression pool, or
| 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 (Ref. 1):

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 | 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 mr 1 of 2 ADS trains. It is possible that the
coolant inventory control function for some small LOCAs can be satisfied by low-capacity
high-prcssure 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 suEpression pool.

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

Either the reactor core isolation cooling (RCIC) system (not part of the ECCS,
see Section 3.2), or
Small LOCA mitigating systems

. For the suppression pool cooling function to be successful, one of four RHR
trains must be aligned for containment heat removal and the associated high gressure
heat

service water train must be operating to complete the heat transfer path from the
exchanger io the ultimate heat sink.

3.3.5  Component Information

A. Steam turbine-driven HPCI pump
1. Rated flow: 5000 gpm @ 2800 ft head (1214 psid)
2. Type: centrifugal




3.).6

Peach Bottom 2 & 3

. Low-pressure Core Injection (RHR) Pumps (A, B, C and D)

1. Rated flow: 10,000 gpm @ 542 f1. head (235 psid)
2. Type: centrifugal

. Core spray pumps (A, B, C and D)

I. Rated flow: 3125 gpm @ 582 ft. head (252 psid)
2. Type: centrifugal

. Automatic-depressurization valves (5)

1. Rated flow: approximately 819,000 to 834,000 Ib/hr each

. Pressure Suppression Chamber

1. Design pressure: 56 psi
2. Design temperature: 281

3. Minim

um operating temperature: 95°F (assumed)

4. Minimum water volume: 122,900 fi3

. RHR Heat Exchangers (A, B, C and D)

1. Rated Capacity: 70 x 106 Buu/hr each
2. Type: Shell-and-tube

. Condensate Storage tank

1. Capacity: 200,000 gallons

Support Systems and Interfaces

. Actuation and Control

1. HPCI Actuation and Control

8.
b.

C

d.

The HPCI pump is actuated by high drywell pressure or low reactor
water level.
The HPCI turbine is automatically shutdown on a reactor vessel high
water level signal, and is capable of automatic restart. Other conditions
resultiur;g in turbine shutdown are:
ine overspeed

Low suction pressure

High turbine exhaust pressure

Automatic icolation
The HPCI pump section is automatically switched to the suppression
ﬁ?’p(l:on high suppression pool “vater level or low CST level,

I control power requirements ~re described in Section 3.4,

2. ADS Actuation and Control

b.

The ADS sysiem is actuated upon con.sident signals of the reactor
vessel low water level, d&\éeu high presyre and discharge pressure
indication on at least one I ortwo CSS gum&

The ADS valves fail closed on loss of 125 VDC control power (125
VDC A and B), loss of 125 VDC solenoid pilot valve power (125 VDC
A and D) or loss of pneumatic pressure.

3. LPCI and Core Spray Actuation and Control

b.

The LPCI and Core Spray Systems are automatically actuated on receipt

of: (1) low reactor water level, or (2) high drywell pressure coincident
with low RCS pressure.

LPCI initiation automatically causes all RHR components io perform
their function under the LPCI mode.
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¢. LPCI and CSS control power requirements are described in Section 3.4,

B. Motive Power

1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
and DC Joads that can be supplied from the emergency diesel generator or
station battery, as described in Section 3.5,

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

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

C. Pump Cooling Water

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

2. The LPC! (RHR) and CSS pump seals are cooled by the emergency service
water (ESW) system (see Section 3.7).

D. Pump Room Cooling
Two fan cooling units are provided in each ECCS pump room. These units are
powered from 4 " VAC motor cooler centers as follows:

e 2083

RHR A 20B36
RHR B 20B37
RHR C 20B38
RHR D 20B39
CS A 20B36
CSB 20B37
CSC 20B38
CSD 20B39

All room fan coolers are supplied with cooling water from & cornmon ESW
header (see Section 3.7).

E. Other

1. The hydraulic steam turbine stop and control valves for the HPCI pump are
normally closed. These valves must be opened by a DC-powered auxiliary
oil pump in order to start the HPCI pump. A shafi-driven oil pum
provides hydraulic pressure to maintain these valves open once the I

ump is operating.

- § CI pump and valve leakoff is collected and condensed in a gland seal
condenser. A condensate pump returns the condensate to the HPCI pump
suction. A vacuum mep maintains condenser vacuum. The vacuum pump
exhausts to the standby gas treatment system.
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3.3.7  Section L3 References

1. NUREG/CR-4550, Volume 4, "Analysis of Core Damage Frequency From

l‘rggmal Events: Peach Bottom Unit 2%, Sandia National Laboratories, October
6.
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Table 3.3-1. PeachBoﬂomZEmrgencyCmCoolthystemDataSumaq
Components

for Selected

COMPONENET ID COMP. LOCATION POWER SOURCE |VOLTAGE! POWER SOURCE EMERG

TYPE __LOCATION LOAD GRP.
10-13A MOV HHAA MCC 20836 480 165HR AC A
10-138 MOV RHHB MCC 20837 480 135A8 AC B
10-13C MOV RHAC MCC 206838 430 135R8 ACC
10-13D MOV RHRD MCC 20839 280 RBCCWHX ACD
10-154A MOV TOR MCC 20838 480 1358 ACC
10-1548 MOV TOR MCC 20839 480 RBCCWHX ACD
10-15A MOV RHRA MCC 20836 480 165HB AC A
10-158 MOV RHAD MCC 20837 480 135R8 AC S
10-15C MOV RSRC MCC 20838 480 13588 ACC
10-150 MOV AHRD MCC- 20839 480 RBCCWHX ACD
1020 MOV TOR MCC 20838 280 135R8 ey
10 25A MOV WRMA MCC 20836 480 16518 ACA
10-25A MOV TVIRMA MCC 20828 480 135A8 ACC
10-258 MOV WHME MCC 20839 480 RBCOWHX ACD
10-258 MOV VEMEB MCC 20839 480 RBCCWHX ACD
10-2677A NV RHRA
10-26770 NV RHAD
10-26A MOV IVRMA MCC 20838 430 13588 ACC
10-268 MOV VRIB MCC 20839 250 RBCCWHX ACD
10-31A MOV T/RMA MCC 20838 280 135R8 ACC
10-318 MOV VRMB MCC 20839 280 HBCLCWHX ACD
10-32 MOV AC MCC 20836 485 165R8 AC A
10-33 MOV IVRMA PNL-20011 250 135R8 OCB
10-32A MOV TOR MCC 20838 480 135R8 ACC
10-348 MOV TOR MCC 20839 480 RBCCWHX ACD
10-38A MOV TOR MCC 20832 480 135R8 ACC
10-388 MOV TOR MCC 20839 450 RBCCWHX ACD
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Table 3.3-1. PeachBoﬂomZEmergencyCo:eCoolingSystemDataSmy
for Selected Componenis {Continued)

COMPONENET 1D CORF. LOCATION POWER SOURCE [VOLTAGE | POWER SOURCE EMERG
TYPE LOCATION LOAD GRP.

10-39A MOV TOR MCC 29838 480 135R8 ACC
10-398 MOV TOR MCC 27629 280 RBCCWHX ACD
14-11A MOV VRMA MCC 20838 489 13588 ACC
14118 MOV VAMB MCC-20839 480 RBCCWHX ACD
14-12A MOV IVRAMA MCC 20838 aRr0 135R8 ACC
14-128 MOV IVRMB MCC 20839 280 RBCCWHX ACD
[14-26A MOV IVRMA MCC 20838 480 T35RRB ACC
14268 MOV ViRMB MCC 20839 480 RBCCWHX ACD
14-7A MOV CSARM MCC-20836 480 165R8 AC A
1478 MOV CSBRM MCC 20837 48y 13588 ACB
14-7C MOV CSCRM MCC 20838 430 135R8 ACC
1470 MOV cSoRi MCC-20339 430 RBCCWHX ACD
2-7T1A SRV RC

2-718 SRV RC

2-71C SRV RC

271G SAV AC

271K SRV RC

2314 MOY HPCTHM PNL-20D11 250 135R8 oCB
2315 MOV S MCC 20836 480 155A8 AC A
2316 MOV VIS PNL 20011 250 135R8 oCB
2317 MOV HPCIHM PNL-20011 250 135A8 oCa
23-19 MOY MSIVEM Phi-20D 11 250 13588 DC8
2320 MOV HECHM PNL 20011 250 135R8 [
2321 MOV TOR PNL 20011 250 135R0 DCB
2324 MOV TOR PNL-20D11 250 13518 o]
23-31 NOV TOR PNL 20011 250 135R8 pce |
23-57 MOV HPCIRM PNL-20D11 259 13588 DCB




Table 3.3-1. Peach Bottom 2 Emergency Core

for Selected Components (Continued)

Cooling System Data Summary

COMPONENET ID | COMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION  |LOAD GRP.

23-58 MOV HPCIRM PNL-20C11 250 135R8 oC8
23-P1 TOP HPCIHM
2AP35 MOP FHRA E12-SWGH 4160 SWGR2A AC A
2AP37 MDP CSARM E12-SWGR 4160 SWGROA AC A
2BP35 MDP RHRB E22-SWGR 4166 SWGR2B ACB
28P37 MOP CSBRM £E22 SWGR 1160 SWGR2B ACB
2CP35 MDE RHAC £32 SWGR 4160 SWGR2C ACC
2CP37 MDP CSCRM E32-SWGR 4160 SWGR2C ACC
2DP35 MDP RHRD E42 SWGR 4160 SWGR2D ACD
2DP37 MDP CSDRM E22- SWGRH 4160 SWGR2D ACD
6-29A MOV "C MCC-20836 480 16588 ACA
CONTROL VALVE |HV Hi CIRM
CST 7K CsT
HPCI-AUXLUB MOP HPCIRM PNL-20D11 250 135R8 OCB
STOP VALVE HY HPCHM
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34 INSTRUMENTATION AND CONTROL (1&C) SYSTEMS

d.a %m.m.mnm .
¢ instrumentation and control systems consist of the Reactor Protection

Systemn (RPS), other actuation and control systems, and systems for the display of plant
information to the operators. The RPS monitors the reactor plant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (s.ram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits. The other actuation systems will automatically actuate various
safety systems based on the specific limits or combinations of limits that are exceeded.

342 S{nﬁmnnnm
The RPS includes sensor and transmitter units, logic units, and output trip

relays that interface with the control circuits for components in the scram portion of the
Control Rod Drive Hydraulic System (see Section 3.6). Other actuation and control
systems include independent sensor and transmitter units and relay units that interface with
the control circuits of many different components in safety systems, Opergtor
instrumentatior: display systems consist of disp.ay panels that are powered from various
DC buses (see Section 3.5).

3.4.3  Jastem Operation

A. RPS
The RPS has four input instrument channels and two output actuation trains.
RPS inputs are listed below:

Neutron monitortng system

RCS high pressure

Low water level in reactor vessel
Turbine stop valve closure
Turbine control valve fast closure
Main steam line isolation signal
Scram discharge volume high water level
Primary containment ’t;iglh pressure
Main steam line high radiavon
Main condenser low vacuum
Manual

Maode Switch in SHUTDOWN

Both output channels must be de-energized to iritiate a scram. The failure of a

single component or power supply does not prevent a desired scram or cause an
unwanted scram,

B. Other Actuation and Control Systems
Otf.er actuation and control systems cause the various safety systems to be
started, stopped or realigned as needed to respond to abnormal plant conditions.

Details regarding actuation logic are included in the system description of the
actuated system.

C. Remote Shutdown
Separate shutdown control panels for Units 2 and 3 are located in a common
area on the 165" elevation of the Radwaste Building (in the emergency
ventilation equipment area). Each unit can be controlled from two adjacent
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parels that are powered from the emergency buses. These panels contain
controls for the following equipment:

RCIC remotely operated valves including the supply valves from the CST
and the suppression pool.

Main steam line power-operated relief valves
RHR shutdown cooling suction valves
Emergency semvice water pumps

Emergency switchgear

The control panels contain transfer switches, where appropriate, to avoid
interaction with any damaged equipment in the control room. Instrumentation is
provided for monitoring the reactor coolant system and the RCIC sysiem,

In the event that the control room must be evacuated, the reactor is scrammed
prior to evacuation. The reactor is maintained in a stable hot shutdown
condition by the combined action of the main turbine pressure regulator and the
main feedwater control system. RCS pressure is maintained by rejecting heat to
the main condenser via the turbine bypass valves. RCS coolant inventory is
maintained by the main feedwater system. If this operating mode cannot be
maintained, the main steam isolation valves are manually closed (i.e., by
tripping the RPS motor-generator sets). RCS pressure is controlied by
manually cycling the power-operated relief valves and dumping steam to the
suppression oof RCS coolant inventory is maintained by the RCIC system,
and if available, the control rod drive hydraulic system pumps. The RCS can
be cooled down from outside the main control room.

System Success Criteria

A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
A reactor scram will occur upon loss of control powsr to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). Details of the RPS for Peach Bottom 2 and
3 have not determined.

. Other Actuation Systems

A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respactive comronents. Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1), In this case, an input channel will be in a trip state when
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for tesﬁnf or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
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Table 3.4-1. Matrix of Peach Botiom 2
Control Power Sources

DC POWER SOURCE
AN
SYSTEM k g» * 7‘:
8|8
RCIC System Contiol
RCIC Auxiliary Relays

HPC| System Control

HPCI Auxiliary Relays

ADS A Logie

ADS € Logic

RHR (LPCH) A Loge

RHA (LPCI) 3 Logio

Core Spray A Logic

Core Spray B Logic

E1 Diesel Control

E2 Diesel Contro!

E3 Diesel Contro

Ed Diese! Contrpl

MSIVBOA B, C8& D Solenoid Valves

MSIV 86 & B, C & D Solenod Valves

Backup Soram Valves

Emergency Shutdown Control

NOTE: DC-126:2A «

DC-126:2B »

DC-126-2C »

0C-126-20

DC-126:3C »

DC-126-30 =

125 VOC Panel 2PPA and
126 VOC Battery 2A or 126 VDC Battery Charger 2BCA

1256 VDC Pane! 2PPB and
126 VDC Battery 2B or 126 VDC Battery Charger 2BCB

125 VDC Panel 2PPC and
126 VDC Battery 2C or 126 VDC Battery Charger 28CC

126 VOC Panel 2PPD and
126 VOC Battery 2D or 125 VDC Battery Charger 2BCD

125 VDC Panel 3PPC and
126 VDC Battery 3C or 125 VDC Battery Charger 38CC

126 VDC Panel 3PPD and
126 VDC Battery 30 or 126 VDC Battery Charger *BCD
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3.5 ELECTRIC POWER SYSTEM

3.5.1 %m]m.rnncunn
¢ 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 tion of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power rources are not available.

3.5.2 R;m_ﬂeﬂnmgn
e onsite Class 1E AC electric power systern consists of a total of four diesel
generators and four 4160 VAC buses and four 480 VAC load centers at each unit, In

addition, there are many 480 VAC motor control centers at each unit. The Class 1E plant
DC power system consists of four 125 VDC batteries at each unit, These batteries are
connected to supply four trains of 125 VDC distribution paneis and two trains of 250 VDC
distribution paneis at each unit.

The 4160 and 480 VAC electric power distribution sysiem at Peach Bottom 2 and 3
is shown in Figures 3.5-1 and 3.5-2. Division I of the 125/250 VDC distribution system is
shown in Figures 3.5-3 and 3.5-4, Division Il is shown in Figures 3.5-5 and 3.5-6. The
120 VAC instrumentation power system is shown in Figure 2.5-7 and 3.5-8. A summary
of data on selected electric power system components is presented in Table 3.5-1, A
summary of the major elements in each division is presented in Table 3.5-2. A partial
listing of electrical sources and loads is presented in Table 3.5-3,

.53 ga.mm.nn.:nunn
uring normal operation, station auxiliary power is provided from the main

generators via the Unit 2 and Unit 3 auxiliary switchgear. The Class 1E 4kV emergency
auxiliary switchgear are supplied from offsite via the stariup and emergency auxiliary
transformers. There are four separate AC divisions at each unit.

The four standby diesel generators serve 4160 VAC buses at both Units 2 and 3
when the normal sources of Eoww are not available. The dies<| generators are automatically
started and connected to their respective buses when rated voltage and frequency conditions
nave been established by the generator (about 10 seconds after a start command). Essential
loads then are automatically reenergized 'n a predetermined sequence. Nonessential loads
are not reenergized.

There are two indegendcm 125250 VDC, 3-wire DC power divisions per unit.
Each division includes two 125 VDC bauteries, each with its own battery charger. two
divisions at each unit are considered to be redundant based on the distribution of DC loads
between the two divisions. Battery capacity is sufficient to support essential loads for about
6 hours (Ref. 1),

Power required for the larger DC loads, such as DC motor-driven valves and
pumps, is supplied at 250 VDC from the two 125 VDC sources of each division connected
in series, and distributed through 250 VDC distribution panels. Power for all DC control
functions, including circuit breaker control, control relays and annunciators, is supplied at
125 VDC from each of the two 125 VDC sources in each division. Separate 1§§ vDC
distribution _Fmels serve the 125 VDC loads.

he 120 VAC system provides power for essential instrumentation and for
control relays for inboard and outboard RCS and containment isolation valves, This system
is powered from 480 VAC MCCs or from a 250 VDC distribution panel as shown in
Figures 3.5-7 and 3.5-8.

3.5.4
Basic system success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line systems, which then create demands on suppont
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systems. Electric power system success criteria are defined as follows, without taking
credit for cross-ties that may exist between independent load groups:

3.8.8

3.8.6

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

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

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

Component Information

. Standby diesel generators (E1, E2, E3 and E4)

1. Power rating: 2600 kW continuous
2. Rated voliage: 4160 VAC
3. Manufacturer: Fairbanks Morse

. Station batteries (2A, 2B, 2C, 2D, 3A, 3B, 3C and 3D)

1. Rated voltage: 125 VDC
2. Rated capacity: 6 hours with design loads

Support Systems and Interfaces

. Control Signals
1.

Automatic
The ?andby diesel generators are automatically started on the following
signals:

Loss of offsite power

. |Acclidcm signal at any unit (drywell high pressure or RPV low water
evel)

2. Remote ma-wual

The diesel generators can be started, and connected to the emergency buses
from the main control room,

. Local

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

a

. Diesel Generator Auxiliary Systems

The following auxiliaries are provided for the emergency diesel generator:

1. Cooling
The emergency service water system provides for diesel cooling (see
Section 3.7).
2. Fueling
3. An individual day tank is provided for each diesel generator. The day
;nnl; has a capacity for 2.5 hours of diesel generator operation at full
oad.
b. Along-term diesel fuel supply is provided underground, near the diesel
building. This fuel supply is designed to support the operation of the
diesel generators for seven days.
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3.8.7

Peach Bottom 2 & 3

3. Lubrication
g.ach diesel generator has a self-contained lubrication system.

4. Starting
Two independent starting air a{stems u;efrmvidod for each diesel generator.
Each air accumulator is capable of storing air for five normal starts of a
diesel engine.

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

Riesel Generator RC Pancls Batery
El 2PPA and 2DPA 2A
E2 2PPB and 2DPB 2B
E3 3PPC and 3DPA 3C
E4 3PPD and 3DPB iD

Note that the Unit 2 batteries support diesel generators E1 and E2 while the
Unit 3 batteries support diesel generators E3 and E4.

6. Diesel room ventilation
The diesel room ventilation system is described in Section 3.9, Diesel room
fans are Class 1E loads that are powered from 480 VAC motor control
centers,

. Switchgear and Battery Room Ventilation,

The emergency ventlation system for the switchgear and battery rooms is
described in Section 3.9

Section 3£ References

+ NUREG/CR-4550, Vol. 4, "Analysis of Core Damage Frequency From

lltgggnal Events: Peach Bottom, Unit 2", Sandia National Laboratories, October
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Table L 5-1. Peach Bottom 2 Electric Power System Data Summary
for Selected Components

COMPONENETY D COIMP. LOCATION POWER SOURCE |VOLTAGE! POWER SOURCE EMERG.
TYPE __LOCATION LOAD GRP.

BATT2A BAT BATRMZA-C

BATT 28 BAT, BATAMZ8 D

BATT-2C BATT BATRMZ2A C DCC
BATI-2D BATT BATRMZB-D oco
BATI-3C BATT BATAM3AC

BATT-3D BATT BATAM3B D

BC-2BCA BC BATRM2AC MCC-20859 480 13518 ACA
BC28CB BC BATRMZB-D MCC-20B60 780 13518 ACB
BC-2BCC BC BATRMZAC MCC 20838 480 135RB ACC
DC-2BCD BC BATRMZB-D MCC 20B3¢ 480 RBCCWH ACD
E12-SNGR BUS SWGRZA EP-DGH 4160 DGRM? AC A
E12-SWGR BUS SWGR2A OFF SITE

£124-BUS BUS 16518 TRAN-124 480 165R8 ACA
E13-SWGR BUS SWGR3A EP-DG1 4160 DGRM1 AC A
E*3SWGR BUS SWGR3A OFF SHTE

E13A4-BUS BUS UNKNOWN TRAN-OAX26 480 UNKNOWN AC A
E22-SWGR BUS SWGHZB EPDG2 4160 DGRMZ ACB
E22-SWGR BUS SWGR2B OFF SITE

£224 BUS BUS LCTR28 TRAN-224 280 LCTR28 ACB
£23- SWGH BUS SWGHIB EP-DG2 4160 DGRAMZ ACB
E23-SWGR BUS SWGR38 OFF SITE
[£237.4-BUS BUS UNKNOWN TRAN-OBX26 480 UNKNOWN ACB
E32-SWGR 3US SWGR2C EP-DG3 4160 DGRM3 ACC
E32 SWGR BUS SWGR2C OFF SITE

£324-BUS BUS 1658 | TRAN 322 280 765R8 ACC
£33 SWGH BUS SWGR3C FPDG3 4160 DGRM3 ACC
E33 SWGH BUS SWGR3C OFF SITE
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Table 3.5-1. Peach Bottom 2 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENET 1D | COMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.

TYPE LOCATION LOAD GRP.

E42 SWGR BUS SWGR2D EP-DG4 4160 DGRM2 ACD

E42-SWGR BUS SWGR2D Of r SITE e

£424-BUS BUS LCTR2D TRAN 424 480 LCTR2D ACD |

E43-SWGR BUS SWGR3D EP-DG4 4160 DGF w4 ACD o

E43 SWGR BUS SWGR3D OFF SITE

E43A4-BUS BUS UNKNOWN TRAN-OCX26 480 UNKNOWN ACD

EP-1503 cB SWGR2A

EP-1606 cB SWGRZB

EP-1704 cB SWGR2C

EP-1807 cB SWGR2D

EP-DG1 0G DGRM1

EP-DG2 0G DGRM2

EP-DG3 0G DGRM3

EP-DG4 DG DGRM4

MCC-00B32 MCC UNKNOWN E124-BUS 480 165RB ACA

MCC-00B35 MCC UNKNOWN £324-BUS 480 165RB ACC

MCC-00849 MCC 13518 £324-BUS 480 165R8 ACC

MCC-00B50 MCC 13518 E424-BUS 480 LCTR2D ACD

MCC-00B53 MCC DGRM1 £124-BUS 480 165R8 ACA

MCC 00B54 MCC DGRM? E224-BUS 480 LCTR28 ACB

MCC-00B55 MCC DGRM3 E324-BUS 480 155RB ACC

MCC-00B56 MCC DGRM4 £424-BUS 480 LCTR2D ACD

MCC-00861 MCC PUMPHS2 £224-BUS 480 tCTR28 ACB

MCC-00B62 MCC PUMPHS?2 E124-BUS 480 165R8 ACA

MCC-00884 MCC UNKNOWN E424-BUS 480 LCTR2D ACD

MCC-00897 MCC UNKNOWN E13A4-BUS 480 UNKNOWN AC A

MCC-00898 MCC UNKNOWN E23A4-BUS 480 UNKNOWN ACB
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Table 3.5-1. Peach Bottom 2 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENET ID | coMP. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYFE LOCATION _ |LoAD GRp.
MCC 00899 MCC UNKNOWN E43A4-BUS a80 UNKNOWN ACD
MCC-20B827 MCC 195RE E324 BUS 480 165AB ACC
MCC-20B.8 MCC 195RB £424 BUS 480 LCTR2D ACD
MCC 20836 MCC 16588 E124-BUS 480 165R8 AC A
MCC-20837 MCC 135RB €224 BUS 480 LCTR2B ACB
MCC-20838 MCC 135R8 £324-BUS 480 16518 ACC
MCC-20B39 MCC RBCCWHX £E424-BUS 480 LCTR2D ACD
MCC-20B59 MCC 13518 E124-BUS 480 16518 AC A
MCC-20B60 MCC 13518 £224-BUS 480 LCTR28B ACB
PNL-00Y03 PNL 135RW TRAN-00X103 120 13518 ACD
PNL 20D12 PNL 135A8 PNL 2DPB 250 BATRMZ2B-D oCB
PNL-20D12 PNL RBCCWHX PNL-2DPA 250 BATRM2A-C DCA
PNL-20Y33 PNL CSR TRAN-20X133 120 13518 ACA
PNL-20Y34 PNL CSR TRAN-20X134 120 13518 ACB
PNL-20Y35 PNL 135R8 TRAN-20X135 170 135RB ACC
PNL-2DPA PNL BATRM2AC BATT-2A 125 BATRMZ2A-C DCA
PNL-2DPA PNL BATRM2A-C BC-2BCA 125 BATRM2AC DCA
PNL-2DPA PNL BATRM2A-C BATT-2C 125 BATRM2A-C DCC
PNL-2DPA PNL BATRMZAC BC-2BCC 125 BATRMZA C DCC
PNL-2DPB PNL BATRMZ2BD BATT 28 125 BATRMZ2B D OCB
PNL-2DPB PNL BATRM2B-D | BC2BCB 125 BATRMZB-D DCB
PNL-2DPB PNL BATRMZB-D BATI-2D 125 BATAMZ2B-D DCD
PNL2DPB PNL BATRMZB-D BC 2BCD 125 BAl. .42B-D OCD
PNL-2PFA PNL CcSR PNL-2DPA 250 BATRM2AC DCA
PNL-2PPB PNL CSR PNL-2DPB 250 BATRM28 D B
PNL-2PPB PNL CSR PNL-2DPB 250 BATAMZB D DCB
PNL-2PPC PNL CSR PNL-2DPA 250 BATRM2AC DCA
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Table 3.5-1. Peach Bottom 2 Electric Power System Data Summary
for Selected Components (Continued)

COMPONENET ID | COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.
PNL-30PA PNL BATRM3A-C BATT-3A 125 BATRM3A-C DCA
PNL-3DPA PNL BATRM3A-C BC-38CA 125 BATRM3A-C DCA
PNL-3DPA PNL BATEMZA-C BATT-3C 125 BATRM3A-C DCC
PNL-3DPA PNL BATRM3A-C BC-3BCC 125 BATRM3A-C DCC
PNL-30PB PNL BATRAM3B-D BATT-3B 125 BATRM3B-D oCcs
PNL-3DPB PNL BATRM38-D BC-38CB 125 BATRM38-D oCcs8
PNL-3DPB PNL BATRM35-D BATT-30 125 BATRM3B-D oCO
PNL-3DP8 PNL BATRM38-D 8C-38CD 125 BATRM3B-D DCO
PNL-3PPC PNL CSR PNL-3DPA 250 BATRM3A-C DCA
PNL-3PPD PNL CSH PNL-30PB 250 BATRM3B-D oCB
TRAN-00X103 TRAN 13518 TRAN-20850 480 135718 ACD
TRAN-124 TRAN 165RB E12-SWGR 4160 SWGR2A ACA
TRAN-20X133 TRAN 13578B MCC-20859 480 13578 ACA
TRAN-20X134 TRAN 135TB MCC-20B60 480 13578 ACB
TRAN-20X135 TRAN 135RB MCC-20B38 480 135RB ACC
TRAN-224 TRAN LCTRZB £22-SWGR 41€0 SWGR28B ACB
TRAN-324 TRAN 165RB E32-SWGR 4160 SWGR2C ACC
TRAN-324 TRAN LCTR2D E42-SWGR 4160 SWGR2D ACD
TRAN-OAX26 THAN UNKNOWN E13-SWGR 4160 SWGR3A ACA
TRAN-OBX26 TRAN UNKNOWN E23-SWGH 4160 SWGR3B ACB
TRAN-OCX26 TRAN UNKNOWN E43-SWG4 4160 SWGR3D ACD




Table 3.5-2. Peact Bottom 2 4160 and 480 VAC Power Distribution Summary

Diesel Generator Location 4180 Switchgear Location 480 Load Center Locaton 480 MCCs Location Notes
Diesel 1 DGRM1 E12 SWGR2A €124 165R8 20E36 165R8 Emergency MCC
(E1) (2A015) {28010
20859 13578 inst paneis 8 BCs & Misc
00832 ? Oft-gas stack MCC
00853 DGRM1 Diesel 1 auxikiary MCC
00862 PUMPHS2 Service water loads
Diesel 2 DGRM2 E22 SWGR28 E224 LCTR2B 20837 135R8 Emergency "ACC
(E2) (2A016) (28711)
20850 13578 Insi panels & BCe 8 Misc
00Bse DGRM2 Diesel 2 auxiliary MOC
00861 PUMPHS2 Service water lcads
Dieset 3 DGAM3 E32 SWGR2C E324 165R8 20827 ? Rx Bidg tans 8 Misc
(E3) (2A017) {2B012)
20838 135R8 Emergency MCC
oo 00825 ? Oft-gas Stack MCC
00845 13578 Fans 8 A/C units
00855 DGAMS Dresel 3 auxiliary MCC
Diesel 4 DGRM4 E42 SWGFR2ZD E424 LCTR2D 20828 195RB Rx Bidg fans & Misc
(Eq) {2A018) (28013)
20839 RBCCWHX Emergency MCC
00BS50 13578 Fans 8 A/C units
00BS6 DGRMa Diese! 4 auxikary MCC
00884 ? Off gas Stack MCC
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Table 3.5-3. Partial Listing of Electrical Sources and Loads
at Peach Bottom 2

POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD | LOAD —1Towe)

SOURCE LOAD GRP| LOCATION  |SYSTEM [COMPONENT ID| TYPE |  LOCATION
"BATT 2A 128 BCA  |BATANGAC  |EP - (BT [BATRANGA & ]
(BATT 28 FL [} BATAMZB-D  |EP (PNL |BATRMZED |
(BATT-2C 128 [ BATAMZA-C PNL-2DPA PNL | BATAMEAC |
"BATT-20 F17 [ BATRAMZE D |EP | PNL-2DPE — [PNL  [BATRMZED |
"BATT3A 725 A BATRMGAC — |EP  |PNL-SDPK (U [ BATAMGA-C
(BATT 38 125 OCE  [BATRNMGBD  (EP  |PNCADFE — |PRNU TEATRVGED ]
(BATT 3¢ F3 BCC ™ |BATAMGAC — |EP PNL-SOPA PNC  |BATAMBAC |
(BATT-3D ] (EP | PNL SDPR  |PNL  |BATAMGBD |
(BC ZBCA 1285 X BATAMEA C 2 WWW
BC 2608 L3 BCE BATAMZE D 33 . TTIPNL | BATAMZBD
[BC-2BCC F13 [+/1] : [EF | PNL-2DPA {

(BC2BC0 | 148 DCO  |BATAMZB.D  [EP [ PNLZDPFB[PNL -
(BC-IBCA FH DCA BATANGA-C €P | PNL-GUPA NC |BATAMSAT |
(BC 380D 128 OCB  |BATAMGBD  |EP  |PRL-3DPB [N [BATENGED |
BCIBCT 125 Ee ATANGA-C PNCAOPA | PNL - (BATRMIATT
[BCaBeD |12 BCo BATANGB O PNLAOPB  [“NL |BATANGED ]
[E128WaR  |41680 ACA SWGRZA CRD | EAP3S MDOP "Uﬁ.mm-“-
(ET28WaR 4160 ACA 773 ECCS ™ EAPSE (WO BT
[ETswar—TaTes——TACx = o T i

(BT SWGR (4160 ACA SWGFRZA [ TRAN-128 | TRAY [T65RE
L!'\TW 4160 ACA SWGHZA HPSW | 2AP42 MOr | PUMFRSE )
124805 a80 A TESRE [MCCJ0B32  1MGT | UNKNOWN
ET24.BU5 480 ATK TESAE EF | MCCO0B5S MG [BGRMT
(E124.BUS 480 AC A TBERE MCC-00862 | MGG | PUMPHSE 1
(E124-BUS 480 AC A TEERD EF | MCC-20B36  [MGC [16BRE
(E124.BUS  [480 ACA TESRE. MCC-20B88  [MGC | 1asTB )
(ETSSWGR 4160 AC A SWGRIA  |EP | TPAN-OAXZ6 | TRAN | UNRNOWHN |
[E13A4.BUS  |460 ACA UNKNOWN MCC00B87 | MCC | UNRNOWN 1
[ET3A4BUS [ 480 ACA UNRNOWN ESW | OBKaz AN [ECOOLTWA |
[E22 SWGH  |4160 ACE SWGRZE ECCS | 2BPas [T T T —
[E22 SWGR 4160 ACB  |SWGRaD ECCS | 2BPA7 MOP  |CSBAM ]

54
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Table 3.5-3. Partlal Listing of Electrical Sources and Loads
at Peach Bottom 2 (Continued)

[POWER | VOLTAGE | EMERG [POWER SOURCE| LOAD (OAD COMP |

SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID| TYPE | LOCATION
F424 BUS 450 ACD c EP | MCC-20B838 | MCC | RBOCWAX ]
i3 SWG4 4160 ACD SWGRID TRANOCX26 | TRAN | UNKNGWN ]
(E43A4 BUS | 460 ACD UNKNOWN EP | MCC00B08 | MGG | UNKNOWN
(E43A4 BUS | 480 ACD | UNKNOWN OCRaz  |FAN | ECOOLTWA |
EPDG ai60 ACA DGAMT EP  |E12SWGR  |BUS | SWGFGA
P0G 4160 ACA A EP EISSWGR  |BUS |[SWGRIA ]
HZ 4160 ACE DGRNE EF 22 SWGR  |BUS | Swares |
EF D62 4160 ACE | DGAME EF E23BWGR | BUS | SwaRaB |
P OGS 3160 ACC | DaRNG 43 E32BWGR  |BUS |Sworee |
[EP-DGY 4160 ACC DGAND 43 ERSWGR | BUS | SWaRIC
o F T o T LB 7P 2T R Vg o |
T R FYT T Vo3 £ v EIWeR B0 TSWeRT ]
MCCo0Bds | 480 ACC 13518 HVAC | OAvaa FAN | UNKNOWN |
MCC-00B4s | 460 ACC 13518 HVAC |OAVas FAN | UNKNOWN
MCC-00B4e 480 ACC 13878 HVAC | OAVa6 FAN | UNKNOWN
MCCO0B50 | 480 AC D 3 HVAC 1OBvVad FAN | UNRNOWN |
NMCC-00850 | 460 ACD 13518 HVAC | OBVas FAN | UNKNOWN
MCC-00B50 | 480 ACD  |19878 HVAC Vae FAN | UNKNOWN
e 00853 480 ACA T3AMT WPSW | 2486 MOV [ 1270GBL0G |
[MCT00853  |480 ACA DGAM! HVAC | OAVed FAN | 1510GBLDG
MCCO0853 | 480 AC A TGAMI HVAC | OAVe1 FAN | 1510GBLDG
[CC00R54 | 460 ACH HVAC Vea FAN | 1510GBL
MCC00B54 | 480 ACB | DGANE HVAC | OBVa) N [ 151DGBLOG |
[MCC 00858 [480 ACC DORND W | 2803 MOV | 1270GBLDG |
MCC-00855 | 480 ACC DGAND HVAC |OCVed FAN [1510G
] 55 |480 ACC DGAMG HVAC Ve FAN [151DGBLDG |
MCC00B56 [ 480 ACD W ESW (498 MOV | 1270GBLDG |
"MCC00856 | 480 ACD DGR HVAC |ODve4 FAN [ 1510GBLOG |
MCC-00856 | 480 ACD | DGR HVAC |ODVe! FAN [151 G
MCCO0BE1 | 480 ACB | PUMPHS2 ESW  |2209 MOV | PUMPHS2
MCC-00861 | 480 ACB  |PUMPHSZ ESW [2213 MOV | PUMPHS2
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Table 3.5-3. Partlal Listing of Electrical Sources and Loads
&t Peach Bottom 2 (Continued)

—mrmmrmmrmmm LOAD | COMP
SOURCE LOAD GRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOCATION
WMCC 20838 | 480 ACA ) LS wv e
MCC-20837 480 ACE ELLER ECCS | 10-138 MOV [RARB
(MCC-20B37 | 480 ACE | 138RB  |ECAS [T0.188 MOV [RRRE
[WMCT 20837 (480 ACB | 135RB ECCS [1478 MOV TCSBAM |
[WCC-20837 [ 480 ACE R HPSW | 868 ("SI 1 ——
MCC-20837 | 460 SELLER WVAT  [2AVes —  [FAN TWPCHEM
[WMcT 20837 1480 ACE | 135RE HVAC |2Bves  |FAN [RECHEM
[MGC-20837 [ 480 ACE | 135RB HVAC Ved FAN | CGBAM
MCC-20837 | 480 ACE  |135RB HVAC | 2EVes LEET I ——
MCC 20837 | 480 ACS  [135RB HVAC | 2Fved FAN | CSBRM ]
MCC-20837 | 480 ACE EECE) WVAC | 2FVas FAN
(MCC-20837 | 480 ACH | V35RB RCIC | 1318 LY o1 £ —
MCC-208a7 | 480 AC B T35HE R | 6298 L. A
MCC-20837 | 380 ACEH EEEE) RACS 1515 (oI - E—
[MCC-20B38 480 ACC T35AB 10-13C MOV | RHAC
[MUC 20838 | 480 ACC TA5RB ECCS | 10-154A MOV | TCA
"MCC-20838 | 480 ACC T36RE ECCS | 10.15C (V0 I T T —
MCC-20838 | 480 ACC TSGR 10-20 MOV [ToR
MCC 20838 | 480 ACC T35R8 10-26A MoV VR
(MGG 20838 1480 ACC ELGER T0-26A MOV | VAMA
[MCT-20838  |480 ACC | 135RB ECCS | 10-31A WOV | VAVA
MCC-20838 | 480 ACC T95AB ECCS | 10-34A MOV | TOR
MCC 20838 [480 ACC EEGE) § | 10-38A [Vo)V (o). E—
MGG 20838 480 ACC 138 T |ECCS | i09sA WOV IR
MCC-20838 | 480 ACC TASHE. ECCS |14 11A MOV [VAMA
[MCC-20838 | 460 ACC T35RE T4-12A MOV | IVAMA
MCC- 20838 | 480 ACC 135A8 T4-26A MOV [VANVA
(MCC o838 | 480 ACC  |135RE (T&7C  [MOV [CSCAM
(MCC-20838 | 480 ACC T35AD EP | BC28CC  |BC  |BATAMZAC
MCGC 20838 | 480 ACC T35RB EP | TRAN-20X135 |TRAN 13588 1
MCC-20838 | 480 AGC EEGE] HPSW | 89C MOV | RHRC
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Table 3.5-3. Partial Listing of Electrical Sources and Loads
at Peach Bottom 2 (Continued)

“POWER VOLTAGE | EMERG |POWER SOURGE| LOAD {OGAD
SOURCE LOAD GRP| LOCATION  |SYSTEM |COMPONENT ID| TYPE | LOCATION

(WTC 20838 | 460 AT TS5AD HVAC | 2cved FAN | CSCAM

(MGG 20838 [480 ACC TISRE HVAC | 2cves LU G —
(MCE 20858 480 ACT | 198RB  |HVAC |2DVed — [FAN ToSERENTT
L T KT [TRE WVAE TEOVEE [P TR
WMCC 20836 [ 480 ACD RBCCWHX | ECCS (10130 MOV | AHRAD -
(WCC20B3¢ | 480 ACD ECCS | 10- 1848 (/o170 b (¢ RE—
MCC 20838 | 480 AD RBCCWHX | ECCE [ 16180 MOV [RARRD
[TACC 20838 | 460 ACD FBCCWHX ECCS [ 10:268 | MOV | VAMB
(WCE 20838 | 480 ACD (ECCS | 10.268  [wOV [vAMB 1
[MCC 20836 | 460 ACD RBCOWHX | ECCS [ 10-268  [MOV [VAME
[CC 20630 | 480 ACD RBCCWHX ECCS | 10318 WMoV [IVRAME

MCG 20838 | 480 ACD ABCCWHX ECCE [10.348 |WMOV [TOR i
MCC 20839 | 460 ACD ™~ [RBCTWHX |ECCS [10-388 WOV (TR
MCE 20838 ] 480 A0 [ECCS | 10-308 WOV [ToR
[MCT- 7.8 [a80 ACD CWHX ISEL] (I LT —
MCC-20839 | 480 ACD RBCOWHX  |ECCS 114128 MOV [WVRNMB
MCT 20839 1460 ACD | RBCCWRX ECCS  [14-268 [ MOV [IVAME
(WCC 20838 | 480 ACD RBCCWHX  [ECCE 147D MoV | CSORM ]
[WMCC20836  [480 ACD [ = BATAMZBD |
(WMCC 20838 | 480 ACD  |RBCCWHX — |ESW |397% MOV | RBACWHX )
MCC-20839 | 480 ACD RBCCWHX HPSW 88D [MOV [RFRD 1
MCC-20845 | 480 ACD | RBCCWHX — [FVAT [26vad FAN | CSORM.
[MCC-20B38 | 480 ACD WX HVAC | 2GVas FAN | RHRD

MCC 20836 | 480 ACD RECOWHX | HVAC | 2Hvza (CSORM |
MCC-20R38 | 480 ACD COWHX HVAC | 2HVZ5 L —
MCC 20856 | 480 ACA 13578 |BCZBCA  [BC  |BATRMZAT ]
MCC 20850 | 480 AC A 13518 P -20X133 | TRAN | 13578
MCC 20880 | 480 ACE 13578 BC2BCB  |BC  |BATAMZBD ]
'MCC-20860 |4B0  |ACB |13sTE TRAN-20X134 |TRAN [138T8 ]
"OFF SITE EP  |EIZ8WGA  |BUS [SwameA
OFF SITE E138WGR  |BUS |SWGRGA
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Table 3.5-3. Pertlal Listing of Electrical Sources and Loads
at Peach Bottom 2 (Continued)

WWWWM“WW
SOURCE LOAD GRP|  LOCATION  |SYSTEM [COMPONENT ID| TYPE | LOCATION
(OFF SITE (4 B2 SWGR  |BUS |SWaraE —
OFFSITE EP 25 6WGR | BUS [SworaE
OFF SITE EF EIZSWGR  |BUS [SWoR®GC
OFFSITE (i [BUS  [SWaGRaC |
Cidia EAISWGR | BUS [SWGRD
FFETE 13 1 (BUS ™ [SWamb
(PNL-20011 250 BC R TS6RB ECGS  [10-39 MOV |VRWA

[PNC-200711 250 T35RB ECCS 2314 MOV | HPCTRM
(PNC-20DT1 | 250 e TISRE ECCS  [23.18 MOV [ VRME ]
[PNL-20D11 280 DCB | 135RB ECCS | 28-17 MoV | o
(PNL-20011 | 250 DCE | 135RB ECCE (2319 LUCI VS ——
[PNC-20011 250 TaSRE ECCS | 23-20 (Y ISI 1401 ¥ —
N-20011 | 260 OCB | 145RE 23-21 MOV [TOR ]
FNLZODTT | 230 OCE  [T3sRB ECC 23-24 (V170 b (<] —
NC-20D11 280 [ TASHE k.CS  [23-31 VIV b (o R—
(PN 20011 1280 OB |135AB ECCS [ 2357 UL L —
[PRC-20011 250 EELLED 2358 MOV THPCRM
PNC-20011 ]380 NEELE ECCE | HPCIAUX.LUB | MDF — THECHRN
(PNL-20011  [280 T[OCE T TasAE 15T P N I V'< VA £ 117 ¥ ey
PPNC200TT 1250 WE | R LA " <172 . * - R—
(PN 20011 1250 TCB  |1495AE 1218 MOV | T6SRBVLVPIT
BNC-200TT 250 5CE TISHE FERT] MoV [VRNME
(PNL-2o0 ¢ ]250 [ABCCWHX — [BO (137357 MOV |RCIGRM
(PNL-20D12  |250 BCA WHX 1316 MOV [MSVAM ]
[PNL-20012  |250 A WHX R [13.18 o0 a—
[PNL-20D12 250 A WHX (RCIC [ 19-20 MOV |RCCRM ]
[PNL-20012 | 250 (RBCCWHX 1321 LS G A—
NL-20012 | 250 OC A WHX (RGiC113.30 (717 B (<] ——
NL-20012 | 250 DCA | RBCCWHR RG] 1339 MOV [RCICRM
[PNL-20012  |250 A BCCWHX BCIC 1741 MOV [RCRN
[PNL-20D12 | 250 CCA WHX [RCS 1316 MoV Y
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Table 3.5-3. Partlal Listing of Electrical Sources and Loads
at Peach Bottom 2 (Continued)

SouRce g vy 3 ey o B v
PNL2OPA 1280 ) BATAMZAC  |EP  |PNL-20012  |PNL  |RECCWRX ]
(PN ZOPA 1250 A nwmjw—mrm—mm-——
[PNC20PA 280 BCA BATAMZA-C  |EP  |PNL2PPC  [PNL [C8R
(PNLZOPE  [250 143 20012 |PNL |V36RB |
(PN 20PE 280 (BATHNGED  [EP  |PNL-2PPB |PNL [CBR
(PNL-20FB | 250 BCB  |BATAMABD  |EP  |PNL-2PPB  [PNL |CSR
PR IOPA 1250 N -7 411V CT Mo Y T T - -

PN SDPE  [289 Vol ‘EF  |PNL.aPPD . [PNL |CSR
TRANGORTOS 17T (oA B K S 1§ £
YRAN- 124 480 RCA | TGERE i3 E124.BUS  |BUS |165RB ]
[TRAN 20850 | 480 ACD Ta81H TRAN-OOX10d |TRAN 19878 1
[TRAN 20X133 [ 120 ACTA TasTE T LTS I YT LT E—
YRAN 20X134 | 120 ACH 3678 TEP C-20vad |PNL JCsR
YRAN-20X138 | 120 ACC | 136AE 1 (-20v3 PNC [ T95RB
(TRAN 224 480 ACB  |LCTR:B 11 E224-BUS  |BUS [LCTRZE
"TRAN 324 TN ACC L ES24BUS — |BUS [1esRB
(TRAN 424 480 ACD  [LCTR:D E424-BUE  |BUS [LCTRED
[TRAN-GAXZ6 |480 A UNRNOWN EP . |E13A4BUS 1BUS | UNKNOWN
YRAN-OBX36 1480 B [ONKIOWA : BUS  [ORKOwWN—]
(TRAN-OCX2E 480 [ Y]} UNRNOWN —— [EP |E43A4-BUS [BUS TONKNGwR 1
UNKNOWN ESW [G0PTeE  |MDF ECEOLTWRE
TUNRNOWN (26048 v

ORRROWN e T LiEen
UNRNOWN ESW (3672 WOV ] CTE

6
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Peach Bottom 2 & 3
3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.6.1

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 Deflinition
The CRDHS con* "+ of high-head, low-flow pumps, piping, filters, control
valves, one hydraulic con. . unit for each control rod drive mechanizm, and
instrumentation. Water is supplied from condensate and from the condensate storage tank.
The CRDHS also includes scram valves, scram accumulators, and a scram discharge
volume (dump tank). _ L

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

3.6.3

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

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

Although not intended as a makeup svstem, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. It is noted in NUREG-0626 (Ref. 2),
that this function is particularly important for some BWR/1 and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later model BWR
plants, such as Peach Bottom, RCS makeup at high pressure is performed by the RCIC
(see Section 3.2) and HPCI (see Section 3.3) systems. The maximum RCS maﬁeup rate of
the CRDHS with both pumps operating at Peach Bottom is about 210 gpm with the RCS at
operating pressure and approximately 300 gpm when the RCS is depressurized (Ref. 3).

3.6.4 i

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.,
pilot valves) in the CRDHS.

- The pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air supply to each valve as follows:

Both scram pilot valves in each HCU must be deenergized, or

Either backup scram pilot valve must be energized.
A h}i)gl?‘\l- {}:ssurc water source must be available from the scram accumulator in
eac .
A hydraulic vent path to the scram discharge 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 reactor
core (specific number needed is not known).
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3.6.5

3.6.6

3.6.7

Peach Bottom 2 & 3

Component Information

. Control rod drive pumps

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

. Condensate Storage Tanks

1. Capacity: 200,000 gallons
Support Svstems and ‘nterfaces

. Control Signals

1. Automatic iy _
The RPS transmits scram comunands to solenoid pilot valves which control
the pneumatic scram valves.

2. Remote Manual
a. A reactor scram can be initiated manually from the control room.
b. The CRDHS can be operated manually from the control room to insert
and withdraw rods, or to inject water into the RCS.

. Motive Power

1. The CRDHS pumps are Class 1E AC loads that can be powered from the
diesel generators as described in Section 3.5.

Section 3.6 References
. NEDO-24708A, "Additional Information Required for NRC Staff Generic

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

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

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

. NUREG/CR-4550, Volume 4, "Analysis of Core Damage Frequency From

llrgggn;.l Events: Peach Bottom Unit 2", Sandia National Laboratories, October
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Table 3.6-1. Peach Bottom 2 Control Rod Drive Hydraulic System Data Summary
for Selected Compoaents

COMPONENE! 1D comp. LOCATIONM POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP_|
2AP39 MDP UNKNOWN E12-SWGP 4160 SWGR2A ACA
2BP39 MDP UNKNOWN E42 SWGR 4160 SWGR2D ACD




Peach Bottom 2 & 3
3.7 EMERGENCY SERVICE WATER (ESW) SYSTEM

3.7.1
The ESW system provides coolinf water from the ultimate heat sink
(Conowingo Pond) to various component heat loads in the plant, including the diesel
enerator icat exchangers, RHR, CSS, HPCI and RCIC pump room coolers, RHR and
SS pump coolers, and various other heat loads. The ESW system also serves as a
backup for the service water system which is the normal water source for some operating
systems, including the reactor building component cooling water (RBCCW) system and the
pumj. room fan cooler units.

3.7.3 ;Esxgm Definition

e ESW system consists of two motor-driven emergency service water pumps
that take a suction through strainers and sluice gates in the intake structure and supgly two
headers that serve both Peach Bottom units. Cooling water normally is returned to the
ultimate heat sink via a discharge pond. The ESW system also can operate in a closed-loop
mode with cooling water discharged to the emergency cooling towers and then recirculated
back to the intake structure,

A simplified drawing of the ESW system is shown in Figures 3.7-1. More
detailed system drawings are shown in Figures 3.7-2 and 3.7-3, Note that the ESW suction
well 1s inside the service water (SW) suction well. The SW and ESW suction wells are
separated by sluice gates that are normally o7pcn. A summary of the data on selected ESW
system components is presented in Table 3.7-1,

3.7.3 i
The ESW system normally is in standby, with the system aligned for o n-loop
operation. When the system is placed in operation, water is drawn from the the ESW
suction wells, sugglied to the vanious system heat loads, and returned to a discharge pond.
The ESW system also can operate on a closed-loop mode in conjunction with
the emergency cooling towers and associated reservoir, which constitute an vmergency heat
sink for the ESW system and the high-pressure service water system (see Section 3.8). In
this mode of operation, the normal ESW suction gath is isolated by closing the sluice gates
in the service water suction wells, the normal ESW discharge rath is 1solated by closin
valve 0498, and an alternate flow path via the emergency cooling towers is established.
One of two ESW booster pumps is needed to pump water from the ESW discharge header
to the emergency cooling tower where one of three fans is needed to provide adequate
cooling. Water collects in the emergency cooling tower reservoir ai.d flows by gravity in
two full-capacity return lines to the service water suction wells. This return flow is
regulated by two series motor-operated valves in each return line. The water capacity of the
emergency cooling tower reservoir is adequate for one week of operation without makeup.
Emergency cooling water pump OP186 is almost identical to the two ESW
f;umps and can be used to supply the ESW system following loss of the two ESW pumps.
he emergency cooling water pump takes a suction on the emergency cooling tower
reservoir and delivers water to the two ESW supply headers. The ESW return flow is
directed back to the emergency cooling towers by the path described previously.

3.7.4

The ESW system can operate in either of two modes: open-loop or closed-loop.
The success criteria for open-loop operation are 1 of 2 ESW pumps must operate and there
must be an intact flow path from the pump to the heat loads. The success criteria for
closed-loop operation are, (a) 1 of 2 ESW pumps or the emergency cooling water pump
must operate, (b) 1 of 2 ESW booster pumps must operate, and (¢) there must be an intact
closed-loop flow path. If the main ESW pumps are used, the closed-loop flow path
includes the gravity feed line from the cooling tower reservoir back to the suction wells. If

66 1/89



Peach Bottom 2 & 3

the emergency cooling water pump is used, the closed-locop flov ~ath includes the line
from this pump to the two ESW supply headers.

3.7.8

3.7.6

A,

Component Information

ESW Pumps (OAPS7 and OBP57, common to both units)
1. Rated flow: 8000 gpm @ 96 ft. head (42 psid)

2. Shutoff head: 132 ft. (57 psid)

3. Rated capacity: 100%

4. Type: vertical turbine

. ESW Booster Pumps (OAP163 and OBP163, common to both units)

1. Rate flow: 8000 &2@ 231 ft. head (100 psid)
2. Rated capacity: 1
3. Type: horizontal centrifugal

. Emergency Cooling Water Pump (OP186, common to both units)

1. Rated flow: 8000 gpm @ 96 ft. head (42 psid)
2. Shutoff head: 132 ft.
3. Rated capacity: 100%
4. Type: vertical turbine

Emergency Cooling Tower

I. Type: Multi-cell, mechanical, induced draft with integral water storage

reservoir.

Number of cells: 3

Fans per cell: 1

. Total heat load: 3.57 x 108 Buwhr

Rating per cell: 100% of the heat load of one RHR heat exchanger

operating in the shutdown cooling mode with RCS temperature at 300°F,

plus part of the plant auxiliary cooling requirements

6. Water storage capacity: 3.7 x 108 gallons (adequate for one week without
makeup)

Support Svstems and Interfaces

o

. Control Signals

1. Automatic
The ESW pumps automatically start when the diesel generators are started.
2. Remote manual
a. The ESW system can be controlled by remote manual means from the
control room.
b. Following an automatic start of the ESW pum; -, one of the two ESW
umps is stepped by the control room operators.
¢. The ESW system is manually aligned for closed-loop operation in
conjunction with the emergency cooling towers.

. Motive Power

The ESW pumps and valves are Class 1E AC loads thai can be powered from
the diesel generators as described in Section 3.5,
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Figure 3.7-1. Simplified Flow Diagram of Peach Bottom 2 and 3 Emergency Service Water System
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Figure 3.7-2. Pear* Bottom Z and 3 Emergency Service Water System (sheet 3 of 4)
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Figure 3.7-3. Peach Botftom 2 and 3 Emergency Service Water System
Showing Component Locations (sheet 4 of 4)
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Peach Bottom 2 & 3
I ) HIGH PRESSURE SERVICE WATER (HPSW) SYSTEM

181 ﬁ“ﬁﬂ Eyngunn
¢ system provides cooling water from the ultimate heat sink

{Cunowingo Pond) to remove reactor core heat via the 2HR heat exchangers. By means of
i cross-tie with the RHR system, the HPSW system also can supply miakeup to the RCS
when all emergency core cooling systems have failed.

3.8.2 W
¢ system consists of four motor-driven pumps per unit (a total of

e ght HPSW pumps) that take a suction through strainers a sluice gates in the intake
siructure and discharge into two headers per unit that supply cooling water to the four RHR
heat exchangers, Coolin{vwnter normally is returned to the ultimate heat sink via a
diseharge pond. The HPSW system also can operate in a closed-loop mode with cooling
vive: discharged to the emergency cooling towers and then recirculated back to the intake
suruchure,

Simplified diagrams of the HPSW system are shown in Figures 3.8-1 and
3820 A summary of the data on selected HPSW system components is presented in Table
381

3.8.3 W '
¢ HPSW system normally is in standby, with the system aligned for open-

loop operation. When needed, the sysiem is placed in operation manually.

The HPSW system also car operate on a closed-loop mode in conjunction with
the emergency cooling towers and associated reservoir, which constitute an emergency heat
sink for the HPSW system and the ESW system (see Section 3.7). In this mode of
operution, the normal HPSW suction path is isolated by closing the sluice gates in the
service water suction wells, the normal HPSW discharge paths are isolated by closing
valves 2486 and 3486, and an alternate flow path via the emergency cooling towers is
established. The discharge head of the HPSW pumps is high enough that the system does
not require booster pumps for closed-loop operation with the emer ency cooling towers,
Weter collects in the emergency cooling tower reservoir and flows gy avity in two full-
capacity return lines to the service water suction wells, This retumn flow is regulated by two
series motor-operated valves in each return line. The water capacity of the emergency
cooling tower reservoir is adequate for one week of operation without makeup.

.84 dem
ne HPSW pump is required for each RHR heat exchazger that is in service,

The HPSW pumps are normally aligned to specific RHR heat ex angers as shown in
Figures 3.8-1 and 3.8-2, but crossties exist. An intact flow path is required between the
pumges anddheat exchangers being supplied. Either the open-loop or closed-loop flow paths
can be used.

3.8.5  Component Information

A. High Pressure Service Water Pumps (4 per unit)

- Rated flow: 4500 gpm @ 700 ft, head (303 psid)

. Shutoff head: 1000 ft. head (434 psid)

. Rated capacity: 100% of the cooling water required by one RHR heat
exchanger

4. Type: vertical turbine

D e

B. Emergency Cooling Tower
See details in Section 3.7,
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3.8.6

Peach Bottom 2 & 3
Support Systems and Interfaces

A. Control Signals
1. Automatic
None

2. Remote manual
The HPSW pumps are placed in service by remote manual means from the
control room,

8. Motive Power

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

79 1/89
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Table 3.8-1. M&mzmmmwmsmmw

for Selected Components
COMPONENET D cComMP._ LOCATION POWEF. SOURCE {VOLTAGE| POWER SOURCE EMERG .
TYPE _LocaTmion LOAD GRP.
0502A MOV ECOOL TWR MCC 00898 280 UNKNOWN ACB
05028 MOV ECOOLTWR MCC 00897 280 UNKNOWN ACA
0502C MOV ECOOLTWR MCC 00899 480 UNKNOWN ACD
2486 MOV 1270G8L DG MCC 00853 480 DGRMY ACA
2803 MOV 1270GBLDG MCC 00855 480 DGAMG ACC
2AP42 M PUMPHS2 £12 SWGR 4160 SWGR2A AU A
28Pa2 MP PUME 52 E22 SWGR 4169 SWGH2B AC B
2CPaz MDP PUMPHS2 £32 SWGR 4160 SWGR2C ACC
20Pa2 MOP PUMPHS2 £42 SWGRA 4160 SWGR2D ACD
A9A MOV FET) MCC 20836 450 1658 AC A
898 MOV RHRB MCC-20837 280 13588 ACHB
89C MOV RHAC MCC 20838 480 135R8 ACC
890D MOV RHRD | MCC 20839 480 RBOCWIHX ACD




Peach Bottom 2 & 3
39 EMERGENCY VENTILATION SYSTEM

3.9.1 %mm..ﬂ.nnm "
e emergency ventilation system provides equipment room ventilation and
cooling to support the long-term operation of equipment in the various rooms.

3.9.2 %\‘nm.ﬂ:ﬂnm ‘o
¢ emergency ventilation system includes fans that provide ventilation for the

diesel generator rooms, the switchgear rooms, battery roots and ESW gump rooms. The
system also includes fan cooler units in the pump rooms for the RCIC, HPCI, RHR
(KPCI) and core spray systems. The diesel room and switchgear and battery room
sentilation systems are shown in Figure 2.9.1 (from Ref.1). The pump room fan cooler
units are cooled by the ESW systeta and are shown in the diagram for that system in
Section 3.7,

3.9.3 %‘mﬂm
¢ diesel room fans normally are in star 'y, One of two supply fans are

required when the respective diesel generator is operating. '

One of two supply fans and one of two exhaust fans normally are operating for
switchgear and battery room ventilation. The remaining supply and exhaust fans are in
standby.

One of two fan cooler units in the RCIC, HPCI, RHR and CS$ pump rooms
normally is in operation with cocling supplied by the service water system.

3.9.4 gmsm..&um.r.mum
or any pump room that re%uires ventilation, one of two fan cooler units is

required, with cooling provided by the ESW system or the service water system.

3.9.5  Component Information

None

3.9.6  Support Systems and Interfaces

A. Actuation and Conwol
1. The diesel room fans are automatically started when the diesels start.
2. The diesel rooin fans are automatically tripped by a carbon dioxide
discharge signal from the fire protection system, unless a LOCA signal is
resent,

3. The standby fans for the switchgear and battery rooms are automatically
started on low flew in the ventilation duct.

B. Motive Power
1. The emergency ventilation system fans and fan cooler units are Class 1E
lsoad§ th:tscan be supplied from the diesel generators, as described in
ection 3.5,

2. Dampers in the emergency ventilation system are pneumatically operated by
instrument air,

C. Instrument Air System
1. Half of the supply dampers in the diesel room emetgency ventilation system
fail open on loss of instrument air, and the remainder fail closed. The

dampers which fail open are associated with fans OAV91, OBV91, OCV9]
and ODV91,

83 1/89



Peach Bottom 2 & 3

2. The dampers in the switchgear and battery room emergency ventilation
system fail closed on loss of instrument air. These dampers are provided
with backup pneumatic accumulators to support damper operation oliowing
loss of the instrument air system.

D. Cooling W.er
1. The service water system is the normal source of cooling water for the
g_ump room fan cooler units.
2. The emergency service water system is the bac'up source of cooling water
for the pump room fan cooler units (see Section 3.7).

3.9.7  Section 39 References

I. NUREG/CR-4550, Vol. 4, "Analysis of Core Damage Frequency From
lrgernal Events: Peach Bottom, Unit 2", Sandia National Laboratories, October,
1987
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Table 3.9-1. Peach Bottom 2 Emergency Ventilation System Data Summary
for Selected Components (Continued)

COMPONENET 1D comp. LOCATION POWER SOURCE [VOLTAGE | POWER SOYRCE EMENG .
TYPE LOCATION LOAD GRF.
08BV36 FAN UNKNOWN MCC-00850 480 13578 ACD
OBV64 FAN 151068 DG MCC 00854 280 DGRAND ACH
OBVa1 FAN 151DG81 DG MCC 00854 480 DGRMD ACB
OCVea FAN 1510G8L DG MCC 00855 480 DGHEM3 ACC
OCVa1 FAN 151DGBLDG MCC 00855 280 DGRM3 ACC
ODVe4 FAN 1510GBLDG MCC-00856 480 DGRMs ACD
ODVa1 FAN 151DGBLDG MCT 00856 280 DGRME ACD




PLANT INFORMATION

SITE AND BUILDING SUMMARY
I'he Peach Bottom i

'
¢\ ! y

FACILITY LAYOUT DRAWINGS

Is\ Cicvatlio \.»\&w""_l.‘}‘. wiom

con pone

3, therefore

st o
WO 1IN a partacy




[CIEUEL)
A
m3i
{0

ad

Je

onog y

w

aug

pue

A

Ay

b1
n

i

e

1/89

20



|

9

1 /89



6

6%/1

F Calied
b = North
Refuehng Condensate Recomtwner
Water Storage Storage Tank Building  Condensate
Tank {CST) Storage
Fuel O Translormers Tank
Tank Torus
Unit 1 Water Slorage
{Decommissioned) Boilers =3 Tars
\ O O Emergency
Switchgear Unit 2 Rad Unt 3 Cooling Tower
Building r Qeactor Waste Reactor and Reservor
Butiding | Buiiding | Building - (ECOOLYWR)

‘ Unt 2

! furtsne

Dhese! Buiiding

Generator e
Buitdiag mm Unit 2

Diesel Fuel Switchvard

Storage Tanks Shops
(Underground) and ~——_ >
Stores
oC Water
RESERVIOR Tark
Water
Traatment
Structure
{(PUMPHS) ;
CONOWINGD CONCWINGD Buidng
AT RF SERVOIR

Figure

4-3. Simplified Peach Boitom Site Plan



1/89

93



[z 10 Z 193us) sBuppng auiqiny pue ioloeaY Z WONOE YOB3J JO SMAIA UOHEAST b-b

- .. - u ﬂ “.rl >l nl.d‘.qua.“) s L
5 3
il .,un;lw.»..’k_ ® ! B Sawareg _.1o P
C T _ = a2t ¥ ¥ ¥ i -
F_ anE:* [ ﬁh...l. .*W N .nw&d-...b
Ra e vuest i I* . - uv..»
% f g g, P
' = o - \v.n-\-ud‘w ——
¥ ! twmawad (O 1 Gl
e T |
- sountiom 37 e
‘.‘.&iiulﬂtl’ —
I
ovrlwromy f e
T G2 WIS *.u !
- N!(;r» ’! M “ !
s ']
-

TRIUNG  Pwcen,

94

1/89



§6

To/From
Crcutating Wate  Sump
Structn »

g -~ and Radwaste Building, Elevation 916"
and Pipe Tunnels, Elevation 102’

68/1




Called
North

——

e
| RHARA|

T h !

S

|

. S l { li il
¢ | 2 . !
- sylil o

L
O

1/\.| k

O :

L. !

e |

|1 5

i |

- {

116RB-SE Manhole / | | ;

© | | |

/ § | ' |

< ! i

& = s . |

f\ nall i iy ‘r. R— >

o ' '

7

To Umat 2 116RB-NE To Ut 2 To Ut To Ut
T urtwne e ! - Tor'ere
Busicdhng Binichng “ et

Figure 4-6. Peach Bottom 2 Reactor and Radwaste Building, Elevation 116'-0"




- C., ,‘

O

SWGR |aTam
3C |

SWGR

1§
‘w.
| &

,

s r—————————

V [ Aam s o] ; \
o R R S S — “ —
1 B84 nu.tl.l..ii)z;‘euuv -

¥ X CRE—

BANNAI

Lop et 3ewt

"
™
-
4
W
2
(v
)
E
(@]
=
(8 o
[
Y
[+ ]
o
L
o
=
<
N
™
o~
=
-
=

| Sdngrtr 23 s

©
C
Y]
o
s
=
-
(48]
m. )
(\
"
=
©
o
@
©
oy
«Q
~
2
[
)
(V]
o
o™
E
O
-
©
@
£
(]
«
&
Q.
N
<
Q
[,
=)
2
'

ondensate |
e
T ank

_—
ook g
Wates
\

St Ane
o

e

-




Calied
North

X6

Carie T unned

Cabie Turwe!

Figute 4-8. Peach Bottom 2 Reactor and Radwaste Building and
Unit 2/3 Cable Spreading Room, Elevation 1500

68/1




R[WCHIPNEC

v

b S—
|

RwCupmaprs

-
-

AWCUPNMPA

P

~ e ey
T bt e Caer i
RSHONPN

S S—
-

)

\/

o

3
|
3
5

g W PULEIAS

w

£

et e

4-8. Peach Boltom 2 Heactor 2nd Radwastie Building and
Unit 2/3 Switchcear Rooms, Elevat.-= 1650"




001

6R/1

.

|
i

Partial Plan 21 21407
Above Reactor Buiding Fan Soom

Urst 2 Tortwne Busiding

Figure 4-10. Peach Bottom 2 Reactor Building, Elevations 195-0" 2~ 214'-0"



Called

North

Rool Flevason 213 0

Turtwne Buidding Roo! Flev hor

Figure 4-11. Peach Bottom 2 Reactor Building, Elevation 234-0"




cnl

68/1

Catled

R
RHH Adonms RHA Hooms M—"’

ARC B&D

[T BSETRASE FREREL)
To Unit 2 € : : ToUnit3
- ; Unit 2 Condensate Unit 3 Condensate e rbine Bul
Turbine Building g Bacieash Tard Burding

Fipe Tunnel Unit 2

Pipe Tunnet Unat 3

To/From

Circuiating Water Pumo

Structure

Figure 4-12 Peach Bottom 3 Reactor and Radwaste Building, Elevation 91'6"
and Pipe Tunnels, Elevadon 102’



t0l

6HR/ 1

Called
RHA Rooms

RHA Rooms “"——‘" s
ALC BaD

RECCWHXI — |

ToUnit3 ToUnt 3
Turbine Building

Figure 4-13 Peach Bottom 3 Reactor and Radwaste Building, Elevation 116°-0"



Cailed

Ut 3
Reactor
Recir
Pump

MG
Rorm

T

o Radwaste and

i oy EEEEEEE) T
EE 1

B s e
ﬁ%ﬁwamﬂ;wﬁfrvﬂmw:{}m .
U ){I"

A

l
v

To Feedwater Heater Cudecle To Fee To Foadwater Heater it e

O and Turbine Buildinn Heater Cubacle and Tt Shiifing
et ~ -

B

Figure 4-14. Peach Bottom 3 Reactor and Radwaste Building, Elevation 1350




Called
North

and Radwaste Building, Elevation 150°0"

Figure 4-15. Peach Bottom 3 Reactor



63

9201

Load Center C

30812

Called
North

165RB-3
Q
Radwaste

Area Umnit3
MG
Sets

Q
O

To Emergency Ventilabon - O

Equipment and Shutdown Fanels

Ut 23
Control

+-

= Access Lock Roof

LCTR3D
Load Center D
30813

Figure 4-16. Peach Bottom 3 Reactor and Radwaste Building and
Unit 2/3 € itchgear Rooms, Elevation 1650"



Called
North

New Fual
Storage Vault

Standby Liguid M ' D

Control System Area

Reacior Bullding and
Retueling Floor Fans

Partial ¥lan at 214° 0"
Above Reactor Building Fan Room

LOT

ﬁon'
Elevation 184°-0"

Urut 3 Turbane Building

Figure 4-17. Peach Bottom 3 Reactor Building, Elevations 195'-0" and 214'-0"

68/1



Called
North

—

New Fuel
Storage Vauht

Steam Separator
and Diryer
Storage Poot

Equipment Laydown Area
Ar Exhaust "
Shatt 1 K% 4

A A A & i
Roof, Elevation 213077

R e P et

Turbine Building Roof, Elevation 220" 0

Figure 4-18. Peach Bottom 3 Reactor Building, Elevation 234'-0"

68/1



7l
ll¢
L

i

Figure 4-19. Elevation Views of Peach Bottom 2 and 3
Diesel Generator Buiiding

109 1/89



011

68/1

- A B C ey = wp— . W
Emergency DieselRoom(I)Diese! RoomJ)D@esel Room?;DneseORoom
Cooling Tower 1 2 3 4
Booster
Pump Room MCC MCC MCC MCC
g 00853 00854 00855 00856
U
127DGBLDG| DGRM* M2 DGRM3 DGRM4
U
A G G o T
Diesel Fuel Oif
Day Tank
{Typacal, all
Diesel Rooms)

Called

Noﬂa

Figure 4-20. Peach Bottom 2 and 3 Diesel Generator Building, Elevation 127'-0"
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Figure 4-22. Elevation Views of the Peach Bottom 2 and 3 Circulating Water Pump Structure
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13.

14,

13.

16.

17.

18.

Table 4-1. Definition of Peach Bottom 2 Buiiding and

Codes

116RB-NE

116RB-SE

135RB

135TB

135RW

165RB
16SRBVLVPIT
234RB
BATRM2A-C

BATRM2B-D

BATRM3A.C

BATRM3B-D

CR

CSARM

CSBRM

CSCRM

CSDRM

CSR

Location Codes

Descriptions

116" elevation of the Reactor Building - northeast corner, above
CSBRM

116 elevation of the Reactor Building - southeast corner, above
CSARM

135" elevation of the Reactor Building

135' elevation of the Turbine Building

135" elevation of the Radwaste Building

165" elevation of the of Reactor Building

Valve Pit, located on the 165' elevation of Reactor Building
234’ elevation of the Reactor Building

Battery room 2A-C, located on the 135' elevation of the Turbine
Building

Battery room 2B-D, located on the 135" elevation of the Turbine
Building

Battery room 3A-C, located on the 135' elevation of the Turbine
Building

Battery room 3B-D located on the 135" elevation of the Turbine
Building

Control Room, located on the 165' elevation of the Turbine
Building

Core Spray Pump Room A, located on the 91" elevation of the
Reuctor Building - southeast corner room

Core Spray Pump Room B, located on the 91' elevation ot the
Reactor Building - northeast comer room

Core Spray Pump Room C, located on the 91' elevation of the
Reactor Building - southeast corner room

Core Spray Pump Room D, located on the 91' elevation of the
Reactor Building - northeast comer room

Cable Spreading and Relay Room, located on the 150 elevation
of the Turbine Building




Table 4-1. Definition of Peach Bottom 2 Building and
Location Codes (Continued)

CS1 Condensate Storage Tank, located on south side of Unit 2

127DGBLDG Pump Room, located on the 127' elevation of the

.- I\( ¢
(" vidil !\\N' i

ISIDGBLDG Diesel Building Fan Room, located on the '51' elevation of the
Diesel Building

DGRM| Diesel generator room |

DGRM2 iesel generator room 2

I‘\ 'S\i\‘!

n-pressure Coolant Inje

't the Reactor Buildin

[solatior \.x' ¢ Room A

Reactor Bu

solation Valve Room B, located on the 138 ele
, ,
Reactor Buildis

|
E

480\ L\'l\ Center 2B Ro
the Unit 2 Reactor Building

V Load Center 2D Room. |
’ ) ) » 1 11
Unit 2 Reactor Building

'V Load Center 3B Room

Intit 9D e Il v
nit 2 Reactor Bui ding

'V Load Center 3D Room. located on t
\ nit 2 Ranrts . ino
the Unit 2 }'\{‘\‘i.l.' bullding
MSIVRM Main Steam

t

[\«“'“1 {

of the Reactor Builc

\

n Valve Room, located on t

PUMPHS?2 Unit 2 side of Pump Fouse - Circulating g Water Str

uctur




37.

3R,

39.

40.

4l.

43,

a4,

45

46.

47,

48,

49,

50.

ol

Table 4-1. Definition of Peach Bottom 2 Building &nd

Codes

RBCCWHX

RBCCWHX3

RC

RCICRM

RHRA

RHRB

RHRC

PHRD

RSHDNPNL

RWCUPMPA

RWCUPMPB

RWCUPMPC

SWGR2A

SWGR2B

SWGR2C

Location Codes (Continued)

Descriptions

Reactor Building Component Cooling Water Heat Exchanger
Room, located on the 116’ elevation of the Unit 2 Reactor
Building

Reactor Building Component Cooling Water Heat Exchanger
Room, located on the i16' elevation of the Unit 3 Reactor
Building

Reactor Containme:it

Reactor Core Isolation Cooling Pump Room, located on the 91'
elevation of the Reactor Building

RHR Heat Exchanger and Pump Room A located on the 91" and
116 elevation of the Reactor Building - southwest comer

RHR Heat Exchanger and Pump Room B, located on the 91'
and 116’ elevations of the Reactor Building - northwest corner

RHR Heat Exchanger and Pump Room C, located on the 91'
and 116’ elevations of Reactor Building - southwest corner

RHR Heat Exchanger and Pump Room D, located on the 91'
and 116’ elevations of Reactor Building - northwest corner

Remote Shutdown Panels. located on the 165’ elevation of the
Radwaste Building

Reactor Water Cleanup Pump Room A, located on the 165'
elevation of the Reactor Building

Reactor Water Cleanup Pump Room B, located on the 165'
elevation of the Reactor Building

Reactor Water Cleanup Pump Room C, located on the 165'
elevation of the Reactor Building

4kv Switchgear Room 2A on the 135' elevation of the Turbine
Building

4kv Switchgear Room 2B on the 135 elevation of the Turbine
Building

4kv Switchgear Room 2C on the 135" elevation of the Turbine
Building
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4.1. Definition of Peach Bottom 2 Bullding and

Location Codes (Continued)

Codes

SWGR2D

Descriptions

4kv Switchgear Room 2D on the elevation of the

“u.n..l' }

SWGR?A akv Switc 1gear Room 3A on the S elevation of the *
B.l\.\i." i

SWGR3

4kv Switchgear Room 3B on elevation

SWGORA(

L

SWGH

)
\




at Peach Bottom 2

Table 4-2. Partial Listing of Components by Location

[~ COCATION | SYSTEM | COMPONENTID | COME |
TYPE
1270GBL ESW | 468 MoV |
[1270GBLOG  |ESW  |OAPTES WOP
(1270GBLOG ESW  |OBPi63 MOP
[1270GBLDG HPSW 2803 oy |
(1270GBLDG . |HPOW | 2486 v
EELE EP MCC20837  [MCC |
[T35R8 EP | MCC 20838 MCC
EEELED EP  |PNL.20012 NC
(TI5RE EP TRAN-20X135 | TRAN |
SELE EP PNL-20Y38 BNL
TI6RW EP PNL-00Y03 PNL
13678 EP | MCC-20850 Mce
13678 EP MCC-20860 MCC
(73578 EP WCT-00B4s WG
(13578 MCC-00850 McC
| 73578 EP N-20X133 | TRAN |
[T3578 EP TRAN-2UK134 | TRAN |
[T3578 EP TRAN-OOX103 | TRAN |
1810GBL HVAC |OAVed FAN |
[1510GBLOG HVAC Ved AN
[TST5GB0G AVAC [ocves FAR
(510GBLOG HVAC Ved N
| 1S10GBL HVAC AVE1 AN
151DGBL HVAC |oBvs1 FAN
181DGBLDG HVAC Ve A
1510GBLDG HVAC Dvet FAN
(T65RE EP MCC 20836 Mce |
(TEERE EP 124 BUS U
(T65AB EP TRAN-124 N
TE5HE EP E3z4-BUS  |BUS |
165R8B EP TRAN-324 TRAN

LIS
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Table 4-2. Partlal Listing of Componen': by Location
at Peach Bottom 2 (Continued)

(TEEABVLVRIT RCS 1218 MoV |
(TO5HE EP- MCC- 20827 . [Wee ]
TO5RE EP MCC-20828 [ WMCT ]
TRV T T
(BATAMZAC EP | BC-2BCA
BATAMZAC BC-280C BC
"BATRMZA-C EP BATT-2C BATT
(BATRMZAC EF PNL-2OPA — IPNL 1
"BATAMZAC EP  |PNL-2DPA PNL
BATRWAAT — [EP — [PNCZ0PA- PNC
BATAMZA © EP 20FA PNC
BATAMZB-D EP BATT 26
(BATAMZE D EP F BC
BATAMZED — [EF | DC28e0 BC
BATAMZB D P C-2DPB PNL
(BATAMZE.D EP NC- PNL
(BATAMZB D EP PNL-20PB PNL
"BATAMZE D EP : PN |
BATRMGAT — [EP — [PNCIBFATPNC—
(BATANGAC P (-3DPA NC
(BATRAMAIAC EP PNLIOPA  [PNL ]
"BATAMIA-C EP NL-GDPA NC
(BATRMGBD  [EF — 1BATTS0 — A
(BATAMIB D ' PNL
(BATAMIB D EP NL-3 PNL
VaB- EP | PNL3DPB PNL
(BATAMABD PNL-ODPB NL
CSARM ECCS  [2AP37 WoP
CSARM ] ECCS |1a7A MoV
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Table 4-2, Partlai Listing of Components by Locetior
at Peach Bottom 2 (Continued)

WWWWW
"TEARM HVAC | 2AVed FAN |
(L A 17 TR £ — 7
TEBRM . |ECCS  |eBPa7 — [WOPF
[TEBAM  |ECCS |1478 WMoV
(TEBAM HVAT  [ZEVET FAN ]
TEBRM | WVAC [eFved TR
TSCAM . |ECCS  [2cPay

[CECAM 470 MoV
CSCRM WVAC _ [ecved AN
CSCAM HVAT | ibvza FAN
[CEORM  |ECCS  [ZDFaY MOP
[CSORM  [ECCS 147D oV
CEOAM HAVAC  |2Gved FAN
CEORM HVAT  [2nved FAN
ToR 43 PNCZPFA PNL
[CSH EP PNL-2PPC PNL
"COR EP  |PNCZPPE | PKRC
ToR FNLZPPE PNT
e PRLSFPT BT
) PNLAPRD PNL
TSR 33 PNC20vas  [PNL |
C8R  [EP  [PNLEvVE T TPRL
T8 |ECCS [T b
kLA . (o o 1 ) b
SR EP-DGT <
OGAMT  |EP |MCCo0B8s ——TWeT ]
(DGR EP D62 e
DGAME EF WCC-00884  [MCE |
DGANG EP EPDGa 17}
OGHMS EP MCC-00856 Mee
Bl 43 P0G o
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Teble 4-2. Partial Listing of Components by Location
at Peach Bottom 2 (Continued)

TYPE

DGR EP METOo05e Y]
(ECOOLTWR  |ESW  |OARa? N
ECOOLTWA ESW  |OBRa: FAN
Lo Th LI -1 £ i 7
ECOOLTWH  TEBW |0B0TA MoV
ECOOLTWA ESW  [OBN1B MoV
(ECOOLTWR . |ESW | 0B01C MOV
(ECOOLTWR — |ESW [00FT8e MoP
ECOOLTWH ESW | 2804A MoV
ECOOLTWH ESW  [26048 oV
(ECOOLTWH ESW | 9604A oV
(ECOOLTWR . |ESW | 3604B MoV
[ECOOLTWA SW T WEv
ECOOLTWH HPSW | OB0ZA oV
ECOOLTWR HPSW (06028 MOV
(ECOOLTWH | MPSW | 0802¢C MGV
HECTAM 2957 (Vo)
1L A -{ o) o - - R MoV
LEEE Cho  |23.20 MoV
(HPCRN . |ECCS 251 YoF
(FPCTAM ECLS (2358 MoV
HPCTEN I EERT VoV
LY -fo] of Sl 1141 14} TNV R vl
(WECRM - |ECCS  |STOP VALVE TRV
(HPCIAM  |ECCS | CONTROL VALVE [PV
"HPCIRM HVAC  |2AVas FAN
HPCTRM HVAT  [2Bvas FAN
TVAMA ECCS  |14.26A MoV
(TVANA Ta-T1A oV
TVAMA & | 14-12A MOV,
TVAMA ECCS  [10-28R MOV
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Table 4-2. Partlal Listing of Components by Location
at Peach Bottom 2 (Continued)

" TOCATION | SYSTEM | COMPONENTID | COME ]
TYPE
TVRNA T0-26A MoV |
(TVAMA ECCS [10-31A MoV
AR ECCE 10284 oV |
TVRWA ECCS  [10.33 MOV |
VAMB  |ECCS |14.268 MoV
VRNE ECCS (14118 MoV |
(VAMB  |ECCS 14128 WV
VAMB  |ECCS  |10-258 oV
[VAME  |ECCS 10268 MoV
[TVRAME ECCS  [4516 v
[VAME  |ECCS 10258 MOV
TVAME 10318
[TVAMB RCS 10-17 MOV
(TVAME RCS 2316 MOV
TCTRZE E224 BUS BUS |
TCTRZB EP N-224 TRAN |
TCTRZD 2. BUS |
TCTRZD 2 N324 TRAN
SIVAM S |23-19 MOV
MSIVAM RCIG 11821 MoV
WSVRM - (RCIS - TTTe v
CETED RS T-86A NV
(MSVAM  JRCS T e
VSIVAM RCS 13-16 MOV |
(PUMPHSZ MCT-00B62 MCC
PUMPHSZ EP MCC-0086 WMCC
[PUMPHSZ  [ESW — [OAPET WOP
(PUMPHSZ ESW | 2239A MoV |
[PUMPHSZ  |ESW 22338 MOV
| PUMPHS2 ESW 2213 MOV
(PUMPHSZ ESW  |2208 MOV

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

8t Peach Bottom 2 (Continued)

[ COCATION | SYSTEM | COMPONENTTD | COMP |
TYPE
[PUMPRGZ | HPSW | 2BP4z MDP
PUMPHSZ | HPSW |ZcPaz WMOP
[PUMPREZ  |HPSW | 2DPaz O
BUMPHES ESW  |OBPET MOP
PUMPHSS ESW  [3233A
[PUMPRES — [ESW  [32336 v
PUMPHSS ESW  |3219 MOV
(RBCCWHX &3 MCC 20839 WcC
(RBSCWHX EP PNL-20012 PN
(RBCCWHX  |ESW | 506
(RBCCWHX ESW  |2972 v
RBCCWHXS ESW 3072 MOV
L3 ECCS [ TTA . [SAV
RC ECCS  [6-20A v
e ECCS  [231% oV
RC ECCS  [2718 v
LS ECCS  [2710 SRV
e ECCS [2718 RV
Lo EBAL SRV
(G ECCS  |10-97 MoV |
3 [ 1316 v
G 6208 v
[AC RCS  [2-70A vV
LN (2 71A SAY
e RCS 10-18 MOV
e CS 1-80A NV
T RCS 12:15 MOV
RC (1-74 MOV
RC RCS 1315 MOV
RC RCS  |23.15 MoV
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at Peach Bottom 2 (Continued)

Table 4-2. Partlal Listing ot Components by Location

[ LOCATION | SYSTEM | COMPONENTID | COMP |
TYPE

R RCS | 1808 NV

R RCS | 1800 NV

(T RCS | 180D 1%

L RCS |18 Y,

3 RACS | 1860 Y

R (186D NV

RC RCS  [2708 Y

E3 RCS 2718 SRV

A (2710 SRV

RC RCS 271D SRV
3 RCS FR AT SRV
L3 S |e7iF SRV

RC RoS 271G SRV
RC RCS PRATY SRV

RC RCS [&71] SRV

AC RCS  [271K SRV |
LS - Tol-J ERATY SRV
"RCICAM HVAT  [2Ave: FAN
TRCICAM HVAT  |28vaz FAN
[RCGAM ——— |RCIC [ 13-P36 TOF
RCICA RCIC . [13:20 oV |
"RCICAM

(RCICAM

"RCICAM

ICRM




Table 4-2

at Peach Bottom 2 (Continued)

e ——— o ————

MVYAL

o . . —
cVVeS

cCS

t

.
4
‘.

 EO—
HHHB

N8 ol all S AT
ECLS

e — ¢

cHPSE

Parial Listing of Components by Location

b
| Mr:\s‘y
|

|ﬁH VA r

S S e
7
MV A

’ 9

-

[RHA

|

et e e
MM

v ¥

| ™

ey S ——

| MOV
|

FAM

J

e ——

MrHC

FrE—a—

ML

o TV

l

SRR S——
M

¥ v

———

'\‘» v

{
r

FAN

‘ [\ Al

| SY

[ SWGR2A

SWGR2A

E12-SWGHR

-y

E22-SWGH

m

~

160¢

me

3
o

E42-5WGH

By T — ..1




Table 4-2. Partial Listing of Components by Location
at Peach Bottem 2 (Continued)

[OCATION ] SYETEW m'argﬁr
SWGRZD EP EATSWaR — JBUS
[SWGIA — [EP  [ETSSWGR BUS
"SWGFGA EP ES8WGR . |BUS |
SWGRIE EP (BUS |
SWGRaE. TEP[EsswaR —— [BU% ]
L&'WEW"‘""EF'_"WWEH BUS
BWarC EP E3S8WGR . |BUE
SWaRAD EP EA38WGH BUS T
SWGRID EF |E436wWaR  JBUs ™
Yor ECCS | 10-164A [vIe)Y
YoR — |ECCS [10-154 MOV
REC ECCS | 10-308 WMoV
[TOR  |ECCS 11034 MoV
ToR EERY MoV
(TOR (o] ok - PERT) viely
(TOR. S L v
B BN (oo} 1T — o 2
Tor ECCS [ 10-30A oV
YoR TS [16-34A MoV
[TOR ECCS | 10.38A
ToR ECCS |00 v
(TOR 13-30 MoV
(UNRNOWN — |CRAD [ 2AF30 WOP |
"UNRNOWN CTHD K13 WD
[ONKNOWN — |EP e |
UNRNOWN ——— [EP [ WMCC 00835 WeT
(UNKNOWN ——— [EP [ MCC-00884 W
"ONKNOWN E1OALBUS  |BUS
[UNKNGOWN TRAN-OAX26 TRAN |
UNKNOWN [43 E20A4 BUS  |BUS |
UNKNOWN EP RAN-OBXa6 TAAN |
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Table 4.2

Partial Listing of Componenis ty Locatior
at Peach Bottom 2 (Continued’
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Peach Bottom 2 & 3
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Peach Bottom 2 & 3

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

Al, SYSTEM DRAWINGS
Al Fluid System Drawings

The simplified system drawings are accurare representations of the major flow
paths in a system and the iniportant interfaces with other fluid systems. As a genera, . ule,
small fluid {ines 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 flcw path. There
usually are two versions of each fluid systein d“‘”i"'l‘.h' simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

F’lowencmlly is left to right,

. ater sources are located on the left and water "users” (i.e., heat loads) or
discharge paths are located on the right.
Onlefexception 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.
Horizontal lines always dominate and break sertical lines.

Somponem symbols used in the fluid system drawings are defined in Figure
«1.

Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
requit.ments (i.e., electric power for a motor or solenoid, steam to drive a
tu' ane, pneumatic or hydraulic source for valve operation, et.)

Valve symbols allow the reader o distinguish among valves that allow flow
in eithc. direction, check (non-return) valves, and valves that perform an
oveTressure protection function. No ::.'tcmgt has been made 10 define the
s;;ec‘lﬁc )tvpe of valve (ie., as a globe, gate, butterfly, or other specific type
Of vaive),

Pump symbols distinguish between cer fugal ana 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 geome*+y,
Locations of discrete components rep:2sent the actual physical location of
the component,
Piping locations between discrete components represcnt the plant areas
through which the piping passes (i.e. includ ng p.ne tunnels and
underground pipe runs),
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.
“he primary flow path in the system is highlighted (i.¢., bold white line) in
the location version of the fluid system drawings.
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Peach Bottom 2 & 3
Al2 Electrical System Drawings

The electric power system drawings focus on the Class 1E portions of the
plant's ¢'ectric power system, Sepame drawings are provided for the AC and DC poi uons
of the Class 1E system. There oilen are tw > versions of each electrical system duwin*;ha
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electrical system drawi:.gs are the following:

Flow generally is top to bottom
- Inthe AC power drawings, the interface with the switchyard and/or offsite
d is shov it the top of the drawing.
n tie DC power drawings, the batteries and the interface with the AC
wer 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 v:rms of plant location codes defined in Section 4 of
this Sourcebook.
« Locatons are 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.
The electrical connections (i.¢., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant,
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2l Site Drawings

A general view of each ractor sitc and vicinit is pres nted “long with a
simplified site plan showing the arr.© ement o the major buildings, tanks, and other
features of the site. The general view u( the .eactor site is obtained from ORNL-NSIC-55
(Ref. 1). The site drawings are approximately to scale, but suould not be used to estimate
distances on the site. As-built scale drawings should be consulted for this Frnose,

Labels printed in 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 printed in lowercase type.

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain com{xoncms and systems that are described in Section 5 of this Sourcebook.
Generally, the following buildings are included: reactor build. ng, anxiliary building, fuel
buildinf. diesel building, and the intake structure or pumpiiouse. Layout drawings
generally 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
drawings however, many interior walls have been omitted for clarity. The building layout
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Peach Bottom 2 & 3

drawings, are ufproximmly to scale, should not be used to estimate room size or
distances. \s-built scale drawings for should be consulted his purpose.

'.abels printed in uppercase bolded also correspond to the location codes
defined ir, Section 4 and used in the component data listings and system drawings in
Section . Some additional labels are included for information and are printed in lowsrcase
type.

Ald. APPENDIX A REFERENCES
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TAULES

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

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

Code Definition

RCS Reuctor Coolant System

RCIC Reactor Core Isolation Cooling System

ECCS Emergency Core Cooling Systems (including HPCI, LPCI,
LPCS and ADS)

EP Electric Power System

CRD Control Rod Drive Hydraulic System

ESW Emergency Service Water System

HPSW High Pressure Service Water System

HVAC Emergency Ventilation System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component 1D that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For comp-nent IDs, the system preface corresponds to what the plant
calls the componeat (e.g. HPI, RHR). An example is HPI-730, denoting vaive number
730 in the high pressure injection system, which is part of the ECCS, g‘he component
number is & contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

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

C£MPONENT TYPE (COMP TYPE) - Refer to Table B-1 for a list of component type
codes.

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

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen" by a load of a
power source is enterd in this field. The downstream (output) voltage cf a transformer,
inverter, 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
(i.e. a "swing" loud) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-1.  COMPONENT TYPE COGDES

137

VALVES:
Motor-operated valve MOV
Pneumatic (air-operated; valve NV or AOV
Hydraulic valve HY
Solenoid-operated valve SOV
Manual valve XV
Check valve cv
Pneumatic non-return vaive NCV
Hydraulic non-return valve HCV
Safety valve SV
Dual function safet; relief valve SRV
Power-operated reli#f valve PORV
(pneumatic or solenoid-operated)
PUMPS.
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (centrifugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U-tube or once-through) 5G
Heat exchanger (water-to-water HX. HX
or water-to-air HX)
Cooling tower cT
Tank TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
lS_rruy nozzle SN
eaters (i.e. pressurizer heaters) HTR
VENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATT
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Bus or switchgear

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Motor control center
Distribution panel or cabinet

Transformer

Battery charger (rectifier)

Inverter
Uninterruptible gt:
include battery,
Motor ; ansrator
Circuit oreaker
Swite

Automatic transfer

wer supply (a unit that may
ttery charger, and inverter)

switch

Manual transfer switch

COMPONENT TYPE CODES (Continued)

COME TXPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG

CB

SwW

ATS

MTS
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