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Beaver Valley £

The information in this report has been developed over an extended period of time
based on a site visit, the Final Safety Analysis Report, system and layout drawings,
and otner 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 documenrt has not been independently verified by the licensee
or the NRC.

NOTICE

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

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Systems Technology
Mail Stop 8E2
Washington, D.C. 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division
Science Applications Internation Corporation
14210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Corrections and other recommended changes should be submitted in the form of
marked up copies of the affected text, tabies or figures. Supporting documentation
or references should be included if possible.




BEAVER VALLEY 2
RECORD OF REVISIONS

REVISION

ISSUE

COMMENTS

0

0O%/90

Original repcn:

vil

8/90



Beaver Valley 2

BEAVER VALLEY 2 SOURCYEROOK

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

l. SUMMARY DATA ON PLANT
Basic information on the Beaver Valley 2 nuclear power plant is listed below

Docket number S0-412
Operator Duguesne Light Company
Locanon Shnp;vmgpnn. PA
Commercial operation date 11/8
Reactor type PWR
NSSS vendor Westinghouse
Number of loops 3
Power (MWiyMWe) 2660/836
Architect-engineer Stone & Webster Engineering Corporation
Containment type Subatmospheric, reinforced concrete
cvlinder with steel liner
- ¥ IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

Beaver Valley 2 utilizes a Westinghouse PWR three-loop nuclear steam supply
system (NSSS) . Other three-loop Westinghouse plants in the United States include:

Beaver Valley |
Farley 1 and 2

North Anna | and 2
Robinson 2

San Onofre |
Shearon Harris |
Summer

Surry 1 and 2
Turkey Point 3 and 4

Beaver Valley 2 is similar to most other three-loop W=~ _.ghouse plants in that it has three
\:nmfugal charging pumps that also serve as the high-head safety injection pumps. Beaver
Valley 2 also has the same number and type of auxiliary feedwater pumps as the other
three-loop plants. Beaver Valley 2 has a subatmospheric containment that is comparable to
the containment designs for Beaver Valley 1, North Anna 1 and 2, and Surry 1 and 2.
Other Westinghouse three-loop plants have large, dry containments.



Beaver Valley 2

3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Beaver Valley 2 in
terms of general function, operation, system success criteria, major components, and
support system m{mremcn:\ A summary of major systems at Beaver Valley 2 is
presented in Table 3.1, In the "Report Secuon” column of this table, a section reference
(e 31, 3.2 ete) is provided for all systems that are described in this report. An entry of

A 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
Anulysis Report where additional information on vach system can be found. Other sourcess
ot information on this plant are identified in the bibliography in Saction §,

Several cooling water systems are identified in Tabdle 3.1, The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the report
sections identified in Table 3-1

ro
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Table 3-1. Summary of Beaver Valley 2 Systems Covered in this Report

Generic

System Name

llndot Heat Removal Systems
Reactor Coolant System (RCS)

Auxihary Feedwater / * FW) and
Secondary Steam Re’  ‘SSR)
Systems

Emergency Core Cooling Sysiems
(ECCS)

- High-Pressure Injectnon

& Recirculation

- Lew-pressure Injection

& Recirculation

Decay Heat Removal (DHR)
System (Re<idual Heat Removal
(RHR) System)

Systems
- Other Heat Removal Systems
Reactor Coolant Inventory Control Systems
- Chemucal and Volume Control System

(CVCS) (Charging System)

ECCS

Plant-Specific
Sys'em Name
Same
Same
Same

High Head Safety imecnon/

Residual Heat Removal (RHR)
Svystem

Main Stemn >upply Syseem

Condensate and Feedwater Systems,

Circulating Water System

None wdennfied

Same

See ECCS, above

Report
Secti

il

i3

X

19

FSAR Section
Reference

16049

63 934

547

547

03
1647
ines

934



Table 3-1. Summary of Beaver Valley 2 Sysiems Covered in this Report (Continued)

Generic Plant-Specific Report ESAR Section
System Name System Name Section Reference
Containment Systems
- Contanment Same X 621
Containment Heat Removal Systems
- Containment Spray Systems Quench Spray System 34 2221
Recirculation Spray System 34 62222
- Containment Fan Cooler System See Conmtamnment Ventilation
System, below
Containment Normal Ventilanon Systems “ontamment Venulaton 14 947
Sysiem, including Atmosphere
Recirculaton and Atmosphere
. Filtranon Subsystems
- Combustible Gas Control Systems Same X 625
Reactor and Reactivity Control Systems
Reactor Core Same X 4
- Conwol Rod System Control Rod Dnive System X 19N 4 a6
- Boration Systems See CVCS, above
llslrumm & Control (I&C) Systems
Reactor Protection System (RPS) Reactor Tnp System 35 7.2
Engineered Safety Feature Actuation Same 15 73
= System (ESFAS)
g - Remote Shutdown System Emergency Shutdown Panel, 35 7413

Awahary Shutdown Panel




Table 3-1. Summary of Beaver Valley 2 Systems Covered in this Report (Continued)

(Generic

2¥siem Name

Su

Onher 1&C Systems

pport Systems
Class 1E Electnic Power System

Non-Class 1E Electric Power System

Diesel Generator Auxihiary Systems

Component Cooling Wazer (( CW)
System

Service Water System (SWS)
Other Cooling Water Systems

Fire Protection Systems

Room Heating, Venulating, and Aw-

Conditioning (HVAC) Systems
Instrumen: and Service Air Systems
Refueling and Spent Fuel Systems

Radwactve Waste Systems

Radianion [Protection Systemns

Plant-Specific
Vanous systems

Same
Same
Same

Primary Component Cooling
Cooling Water System

Same

Standby Service Water Sysiem
Turbine Plant Component Water
System

Same

Same

Compressed Air Systems

Spent Fuel Pool Cooling and
Cleanup System, Light Load

Handbing System
Radwactuve Waste Management
Systems

Report
Soral

X

LR
36
36

18

37

FSAR Section
Reference

7.6

815 83
K1 82

9S54thru9s53

95.1
941 thru 9416

931

913,914

'
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Figure 3-1. Cooling Water Systems Functional Diagram for Beaver Valley 2
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3.1 REACTOR COOLANT SYSTEM (RCS)

.~

3.4.3 :

The RCS transfers heat from the reactor core to the secondary coolant system
via the steam generators. The RCS pressure boundary also establishes a boundary against
the uncontrolled release of radioactive material from the reactor core and primary coolant,

1.2 Jystem Definition

The RCS includes: (a) the reactor vessel, (b) three parallel reactor coolant
loops, (¢) reactor coolant pumps, (d) the primary side of the steam generators (e) a
pressurizer, and (f) connected piping out to a sutable isolation valve boundary. An
isometric drawing of a 3-loop Westinghouse RCS is shown in Figure 3.1-1. Simplified
diagrams of the RCS and imporant system interfaces are shown in Figures 3.1-2
and 3.1-3. A summary of data on selected RCS components is presented in Table 3.1-1,

313 System QOperation

During power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the three reactor coolant loops. RCS pressure is maintained within
a prescribed band by the combined action of pressurizer heaters and pressurizer spray
RCS coolant inventory is measured by pressurizer water level which is maintained within a
prescribed band by the chemical and volutne control system (CVCS),

At power, core heat is transferred to secondary coolant (feedwater) in the steam
generators. The heat transfer path to the ultimate heat sink 1s completed by the main steam
and power conversion system and the circulating water system.,

Following a transient or small LOCA (if RCS inventory is maintained), reactor
core heat is still transferred to secondary coolant in the steam genermors. Flow in the RCS
Is maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
to the ultimate heat sink can be established by using the secondary steam relief system to
vent main steam to atmosphere when the power conversion and circulating water systems
are not available. If reactor core heat removal by this alternate path is not adequate, the
RCS pressure will increase and a heat balance will be established in the RCS by venting
steam or reactor coolant to the quench tank through the pressurizer relief vaives. There are
three power-operated relief valves (each in series with a motor-operated block valve) and
three safety valves on the pressurizer. A continued inability to establish adequate heat
transfer to the steam generators will result in a LOCA-like condition (i.e., continuing loss
of reactor coolant through the pressurizer relief velves). Repeated cycling of these relief
valves has resulied in valve failure (i.e., relief valve stuck open).

Following a large LOCA, reactor core heat is dumped to the containment as
reactor coolant and ECCS nmiakeup water spills from the break. For a short period, the
cortainment can act as a heat sink; however, the conainment cooling systems must operate
in order to complete a heat transfer path to the ultimate heat sink.

3 . ‘ . 4
The RCS "success” criteria can be represented in terms of LOCA and transient
mitigation, as follows:

An unmitigatable LOCA is not initiated.
- If a mitigatable LOCA is initiated, then LOCA mitigating systems are
successful,
If a transient is initiated, then either:
- RCS integrity is maintained and transient mitigating svstems are successful,
or

7 890
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Beaver Valley 2

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

Component loformation

. RCS

|. Total system volume, including pressurizer: 9370 i3
2. Normal operating pressure: 2235 psig

. Pressurizer

1. Internal volume: 1400 fi3

Reactor Coolant Pumps (3)
1. Rated flow: 88,500 gpm @ 280 ft. head (121 psid) (each)
2. Type: Vertical, single-stage, centrifugal

. Pressurizer Power-Operated Relief Valves (3)

1. Set pressure: 2338 {mg
2. Relief capacity: 210,000 Ibr (each)

2. Pressunizer Safety Valves (3)

I. Set pressure: 2485 psig
2. Relief capacity: 345,000 IbMr (each)

. Steam Generators (3)

. Type: Vertical shell and U-tube
2. Maodel: Westinghouse model 51

Support Systems and loterfaces

. Motive Power

I The reactor coolant pumps are supplied from Non-Class 1E switchgear.
2. The pressurizer heaters are Class 1E AC loads that can be supplied from the
standby diesel generators as described in Section 3.6,

- Reactor Coolant Pump Seal Injection Water System

The charging system (see Section 3.9) supplies seal water 1o cool the reactor
coolant pump shaft seals and to maintain a controlled in leakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA. If loss of seal injection
flow should occur, the thermal barrier heat exchanger, which is cooled by the
primary component cooling water system (PCCWS, see Section 3.8), cools the
reactoirl c«faollar.t 10 an acceptable level before it enters the pump bearing and seal
area (Ref. 1).

Section 3.1 References
1. Beaver Valley 2 FSAR, Section 5.4.1.2.2.
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Table 3.1-1. Peaver Valley 2 Reactor Coolant System Data Summary
for Selected Components

COMPONENT 1D cCOoOmMP. LOCATION POWER SOURCE [VOLY. E| POWER SOURCE EMERG
TYPE LOCATION LOAD GRP.
RCS-455C NV RC EPBS 22 125 ESWGRME DGz |
[RCS 455D NV AC EPBS 21 125 FSWGRMW DG/
ACS 456 NV RC EPBS 21 125 ESWGRMW DC1
RCS 535 MOV AC EPMCC £6 280 7ISEACH ACHE
ACS 536 MOV RC EPMCC £5 480 7TISWACE AC A
RCS 537 MOV AC EPMCC £5 280 7ISWRCHB AC A
RCS PZR HTR RC £P BS ON 480 ESWGRMW AC A
ACSPZR HIR RC EP 8BS 0P 280 £ SWGRME ACE
RCS VESSEL RV RC
RHA-701A MOV AC EPMCC E5 280 TASWHCS ACA
RHR 7018 MOV AC EPMCC E5 280 TISWRCE ACA
RHA 7018 MOV RC EPMCLC 6 280 735 ACH ATB
RHA 702A MOV AC VEPMCCES 480 TISWRCAE AC/A
[RHR-702A MOV 5 EP MCC E6 180 7ISERCH ACS
RHiA- 7028 MOV AC EP MCL E5 480 735ERCH ACH
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3.2 AUNILIARY FEEDWATER SYSTEM (AFWS) AND
SECONDARY STEAM RELIEF SYSTEM (SSRS)

3.2.1 §tmm..£msuun
The AFWS provides a source of feedwater to the steam generators to remove

heat from the reactor conlant system (RCS) when: (a) the main feedwater system is not
available, and (b) RCS pressure is 100 high to permit heat removal by the residual heat
removal (RHR) system. Tue Secondary gtcam Relief System (SSRS) provides a steam
vent path from the stewm generators to the atmosphere, thereby completing the heat transfer
path to an ulimate heat sink when the main steamn and power conversion systems are not
availuble. Together, the AFWS and SSRS constitute an open-loop fluid system that
provides for heat transfer from the RCS following transients and small-break LOCAs

3.4.3

The AFWS consists of two motor-driven pumps and one steam turbine-driven
pump t at draw a suction on the primary plant demineralized watet storage tank (PPDWST)
and supply feedwater to ail three steam generators. The turbine drive for the turbine-driven
pump is supplied with steam from each of the steam generators. The AFWS also includes
the associated piping and valves necessary to connect the PEDWST to pump suctions and
pump discharges to the steam generators. All AFWS pumps can be aligned to take a
suction on the service water system which serves as a secondary source for the AFWS,

The SSRS consists of five safety valves and one hydraulically operated
atmospheric dump valve on each of the three main steam lines.

Simplified drawings of the AFWS and the SSRS are shown in Figures 3.2-1
and 3.2-2. A summary of data on selected AFWS components is presenied in Table 3.2-1,

323 ?_.\mm.unmmn
Juring normal operation the AFWS is in standbv. The motor-driven pumps are

started on either a safety injection signal, a low-low level in two out of three steam
generators, tnip of the main feedwater pumps, failure of the turbine-driven AFWS pump, or
a loss of offsite power. The turbine-driven pump will start on either & low-low level in any
steam generator or an undervoltage on the reactor caolant pumps bus. The AFWS can also
be started or shutdown remote-manually from the main control board or from the
emergency shutdown panel.

The flow rate to each steam generator can be controlled remote manually from
the main control board or emergency shutdown panel by madulating the eppropriate flow
control valve in the supply line. Downstream of the control valves. check valves are
provided to prevent the loss of auxiliary feedwater in the event of an auxiliary feedwater
header rupture. The turbine-driven pump is capable of supplying 700 gFm to the steam
generators, and the two motor-driven pumps each have a design capacity of 378 gpm,

The PPDWST is the primary water source for the AFWS system and is
reserved stnctly for AFWS usage. The PPDWST inventory is sufficient to maintain the
plant in a hot standby condition for nine hours following a reactor trip (Ref. 1). It is
necessary to open manual valves in the auxiliary feedwater pump room in order to align the
AFWS pumsps to the backup water source, service water system header "B

team for the AFWS turbine-driven pump is supplied from each of the three
steam lines, upstream of the main steam isolation valves. The turbine steam supply valves
are DC-powered. The steam: supply valves are normally closed and receive a signal to open
at the same time that the turbine pump actuation signal is initiated.

13 £90)
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3.2.4  SJystem Success Criteria
. For the decay heat removal function to be successful, both the AFWS and the

SSRS must operate successfully. The AFWS success criteria are the following:
The turbine-driven pump or both motor-driven pumps can provide adequate
flow to the steam generators.
The PPDWST or the service water system is an adequate source of water for the
AFWS pumps
Makeup to at least two steam generators provides adequate decay heat removal
from the RCS.

325 Component Information

A. Mc or-driver AFWS pumps 23A, 23B
| Rated flow: 375 gpm @ 2760 ft. head (1197 psid)
2. Rated capacity: 50%
3. Type: Horizontal centrifugal

B. Turbine-driven AFWS pump 22
I, Rated flow: 700 g{)m @ 2760 ft. head (1197 psid)
2. Rated capacity: 100%
3. Type: Honzontal centrifugal

Capacity: 140,000 gallons
Reserved for AFWS use: 127,500 gallons

C. Primary Plant Demineralized Water Storage Tank
1.
-

D. Atmospheric Dump Valves (3, 1 per line)
I Setpressure: Modulates to maintain a steamline prescare as determined
from the main control room.
2. Relief capacity: 26,200 Ib/hr (each) @ 100 psia
890,000 Ib/hr (each) @ 1,100 psia

Support Systems and Interfaces
A. Control Signals

1. Automatic
The AFWS motor-driven pumps are automatically actuated on either a safely
injection signal, a low-low level in two out of three steam generators, trip of
the main feedwater pumps, failure of the turbine-driven AFWS pump, or a
loss of offsite power. The AFWS turbine-driven pump is automatically
actuated on either a low-low level in any steam generator or an undervoltage
on the reactor coolant pumps bus.

2. Remote manual
The AFWS can be operated from the main control board and from the
emergency shutdown panel.

B. Mouve Power
1. The motor-driven AFWS pumps and AFWS flow control valves are Class
LE loads that can be supplied from the standby diesel generators as
described in Section 3.6,
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The turbine-driven pump is supplied with steam from the main steam lines
of any of the three steam generators upstream of the main steam line
isolation valves. The power and controls for the steam supply valves are
supplied from the Class 1E DC system,

C. Other

1,

1.

“
-~

Lubrication and cooling are assumed to be provided locally for the AFWS
pumps

AFWS pump room cooling is provided bv the Safeguards Area Ventilation
System which removes heat dissipated into the building from the
equipment. This ventilation system consists of two identical systems:
south safeguards area ventilation system and north safeguards area
ventilation system. Each ventilation system consists of a room cooling unit
with a fan and service water cooling coils. The fan is supplied from the
Class 1E AC system.

Section 32 References

Beaver Valley 2 Final Safety Analysis Repon, Section 10.4.9 1,
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Table 3.2-1 Beaver Vauey 2 Auxiliary Feedwater System Data Summary
for Seiected Components
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3l hul.gm.&nnmn
The ECCS is an integrated set of subsystems that perform emergency coolant

injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The coolant injection function is performed during
a relatively short-term period after LOCA initiation, followed by realignment to a
recirculation mode of operation to maintain long-term, post-LOCA core cooling. Heat from
the reactor core is transferred to the containment. The heat transfer path to the ultimate hea:
Sink 1§ completed by the containment heat removal system (see Section 3.4), A separate
residual heat removal (RHR) system (not part of the low-head ECCS subsystem) provides

for shutdown cooling of the RCS.

3.3.3
The emergency coolant injection (ECD function is performed by the following

three ECCS subsystems:

Safety Injection Accumulators
High Head Safety Injection (HHSI//Charging System
Low Head Safety Injection (LHSI) System

The safety injection accumulators are pressure vessels, partially filled with
borated water and pressurized with nitrogen gas, that discharge their contents into the RCS
should RCS pressure fall below the accumulator pressure. One accumulator is attached to
each of the three cold legs of the RCS. The high-head safety injection system utilizes the
three centrifugal charging pumps of the charfmg system (CVCS) and feeds a common
header which injects directly into the RCS cold legs and hot legs. There are no separate
high-head injection pumps. It should be noted that the third charging pump (HHSI-P21C)
1s an installed spare. The low-head safety injection system consists of two motor-driven
Eumps which deliver water to the three RCS cold legs and to two RCS hot legs. The

efueling Water Storage Tank (RWST) is the water source for the high and low head
safety injection systems

The recirculation spray pumps, part of the containment heat removal system,
provide containment spray during the injection phase and also provide for ECCS
recirculation during the recirculation phase. Two of four recirculation spray trains (trains C
and D) are automatically realigned to the LHSI when the RWST reaches a predetermined
low level setpoint. In the recirculation made, these two recirculation spray pumps provide
water directly to the RCS via the LHSI system, as well as to the suction of the
HHSI/charging pumps for high-pressure recirculation. The recirculation spray system is
discussed in Section 3 4.

Simplified drawings of the low-head safety injection system are shown in
Figures 3.3-1 to 3.3-3. The high-head safety injection system is shown in Figures 3.3-4 10
3.3-6. Interfaces between the accumulators, the ECCS, and the RCS are shown in Section
3.1. A summary of data on selected ECCS components is presented in Table 3.3-1.
?pcratio}ngof the centrifugal charging pumps in the normal charging role is discussed in

ection 3.9,

3.3:3 3y

During normal operation, the ECCS is in standby. The ECCS pumps are
automatically actuated by a Safety Injection Signal which is generated on any of the
following conditions:

19 890
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Low pressurizer pressure

Low steam line pressure in one line

High containment pressure

Manual actuation from the main control board

The accumulators constitute a passive i'ection system, discharginf their
contents automatically when RCS pressure drops below .he tank pressure. Sufficient
borated water is supplied in the three tanks to rapidly fill the volume outside of the core
barrel below the nozzles, the bottom plenum, and a portion of the core with the contents of
one tank assumed to be lost through the break. During injection, the LHMSI and
HHSI/Charging pumps take suction on the RWST and deliver borated water to the RCS.
The relative importance of the HHSI/Charging pumps is increasea for small breaks when
the RCS is still at high pressure, while the LHSI pumps are important in responding to
large breaks.

Transfer from injection to cold leg recirculation is initiated avtomatically when
the RWST reaches a predetermined low level setpoint. Only limited operator actions, such
as opening or closing specific valves, are required to complete ne transfer. In the
recirculation mode the LHSI pumps are stopped, and two of the four recirculation spray
pumps are aligned to deliver water from the containment sump to the RCS via the LHSI
system (1.e., for low pressure recirculation) or to the suction of the HHSUcharging pumps
(e, for high-pressure recirculation). Decay heat is transferred to the ultimate hea: sink
(service water system) via heat exchangers in the recirculation spray system. Later, the
recirculation spray pumps are realigned manually to hot leg recirculation for long-term
cooling.

3.3 4

LOCA mitigation requires that both the emergency coolant injection and
emergency coolant recirculation (ECR) functions be accomplished. The ECI success
criteria for a large LOCA are the following (Ref. 1):

2 of 3 safety injection accumulators provide makeup as RCS pressure drops
below tank pressure, and

I of 3 high-head safety injection/charging pumps takes a suction on the RWST
and delivers water to the RCS, and

i of 2 low-head safetx injection pumps takes a suction on the RWST and
delivers water to the RCS

If the large LOCA ECI success criteria are met, then the following large LOCA ECR
success criteria will apply (Ref. 1):

the successful establishment of at least one purnping path from the containment
sump to an RSS pump to the RCS.

For small LOCASs that do not result in RCS depressurization below the LHSI

pump shutoff head, the HHSI/charging pumps are required. ‘1 e ECI siccess criteria for a
small LOCA are the following:

I of 3 high-head safety injection/charging pumps takes a suction on the RWST
and delivers water to the RCS.

If the small LOCA ECI success criteria are met, then the followiag small LOCA ECR
success criteria will apply:
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¢. The RWST is provided with level alarms to indicate that the useable
volume of the RWST has been exhausted. Four transmitters (four
channels) are provided to automatically actuate the ECCS and
containment spray system switchover from injection mode to
recirculation mode.

Remoie manual
A safety injection signal can be initiated by remote-manual means from the
main control board in the control room. The transition from the injection
phase to the recirculation phase of ECCS operation requires limited remote
manual actions.

. Motive Power

All ECCS motor-driven pumps and motor-operated valves are Class 1E AC
loads that can be supplied from the standby diesel generators as described in
Section 3.6

|

. Oth

-~ Bsers

Cooling for the HHSI/charging pumps is provided by the Service Water
System (see Section 3.7),
Cooling for the LHSI pumps is assumed to be provided locally.
Pump lubrication is assumed to be provided locall
LHSI pump room coohn? is provided by the Satycgunrds Area Ventilaton
System. See Section 3.2 for details

SI pump room cooling is provided by the Auxiliary Building Ventilation
System. Normally-operating portions of this system are not required to
operate during accident conditions.

. Beaver Valley 2 Final Safety Analysis Report, Section 6.3.2.

22 820



ol
iy
‘

L}
o

¥
£y

:
,
£

[rmefee——"  [———

b
‘
|

#

—
‘. !
‘

L
¥

|
#
.-«-——---Tm—-o e

‘_—‘—-‘
\

2

Lo

| |

-
g
R
A—%ll |,.|‘"
|
G ——
G ——
*.’.:Arl
4 =
TG ——
- &Mv} R |
Ap“m.v\ s

—”
?zr\

| e

wasAs uondsiuy Ajages peay o Z Asyep seaeag |-CE aunbiy

|

i

#4

L ol
El s )

" W e

o&t‘”a!. B =
S S~ 2
._\_ a—
SuF00 IIL H
- ki oo

890




SUOHES0T Jusuodwo) Buimays (3pos uondsluy SOOI} wRisAS uonsalul Alajes peay Mo Z Aajea saneag Z-C€ c.0 B4

800

I
L ]



SuoHe207] Wsuodwo) Buimoys (apow uoHeINdNI9Y €30 3) waisAS uoideiuy Alejes peay Mo Z Asyep saaeag €-£€ aunbiy

Cemeis | | ‘

LR
‘.Ad

LEFL VA e I*K v.l
: -

]
74
;

|

|
4

|

:

p—_
) 3 2
el — 7‘.-.. JJHM.! <J: TGt i
=
I )
e e - et - u_ |
oS =R
_i 2=
F i R m
- R bt ot 3
— NG s
m - S -
= NG ~ e e i e
- <] e TooT ") —
i ! M — { J I.ﬁWWIAXV
i il
s
4‘1,“ - m i
i
pg— sune 1
.‘L - - _,.
i
L =— B H
- - i
i
iH
& e ||
i
i
~ - _.
e |
| I
4
S 0 ¢ G ‘G
i
I g

80



wasAs Buwbiey)) uonoeliy Ajsjes peay uybiy Z Asgep saeeg L C ainbig




SUOHEIO] Weuodwo) Bumous (apowy uod2iy $333)
wasAs (Bubiey)) vondsiuy Aysjes peayy ybuy 7 fayep isnesg G- € anbiy

800

r~
o3



SUOHED0T Wauodwo) Bumoys (spoy uonenondey amssald YBiH SII3)
waysAg (Buibsen~) uonoelu Aisjes amssaig ybiy z Asyep seaeeg '9-¢ ¢ @nbig

e OENE L

INLee

' 4 .
i YOI R P
L L )
. —

- LR
Oy 5 vy O TR0 et
SR TN 4
s —
— .- & WO -

890



06/8

Table 3.3-1. Beaver Valley 2 Emergency Core Tooling Sy« .in Data Summary
for Selected Components
COMPONENT 1D COMP. LOCATION POWER SO YD ER SOUNCE EMERG.
TYPE LOCATION LOAD G""._J

HHSI 1158 MOV BUNDRM EPMCC €3 755PAB ACA
HHSI 1158 MOV BUNDAM FP-MCC £3 480 755 B ACA
HHSI 1150 MOV BLNDRM EPMCC £4 480 755PAB ACB
HHSK1150 MOV BINDRAM FPMCCta 480 755PAB ACH
HiSI122 AOV BLNDAM in
HHSI 259 MOV RC EPMCCES 480 73SWRCH EACIR |
HHSI275A TIMOV HHP21ARM EPMCC £3 480 755PAD ATIA
HHSI 2758 " MOV HHP21BAM EPMCC F3 480 T55PAB | ACA
HHSI1-275C MOV HHP21CRM EPMCC ™ - 480 755PAB AC/A
HHSI310 MOV AC EPMCCE6 480 T3S5ER( AC/B
HHSI-8130A MOV BINDRM EPMCC E3 480 755PAB AC/A
HHSI-81308 MOV Bt NDRM EPMCC Fa 480 755PAB AC/B
HHS1 81318 MOV BLNDAM FPMCC Ea 480 755PAR AC/R
HHSI8132A MOV BLNDRM EPMCCE3 480 755PAB AC/A
HHS1-81328 MOV BLNDAM EPMCC Ea 480 755PA8B ACB
HHSI-8133A MOV BUNDRM EPMCCE3 480 755PAB AC/A
HHSI 81336 MOV BLNDRM EPMCC E4 480 755PAB AC/B
HHSI-813A MOV BUNDRM EPMCCF2 480 755PAB AC/A
HHSI 836 MOV PENAMA EPMCC£5 480 735WRCB AC/A
HHSI 841 MOV BITHM EPMCC 4 480 755PAB ACH
HHSI-B67A MOV BITRM EPMCCE3 480 755PAB AC/A
HHSI8678 MOV BITAM EPMCCE4 480 755PAB AC/B
HHSI867C MOV PENRMA EPMCCE5 280 7TISWHCE AC/A
HHSI-867D MOV PENRMA EPMCCE6 480 735ERCH ACB
HHSI 869A MOV PENAMA EPMCCE5 480 735SWRCB AC/A
HHSI 8698 MOV PENRMA EPMCCE6 480 735ERCH ACB
HHSI-P21A MDP HHP21ARM EP-BS 2AE 4160 £ SWGRMW AC/A
HHSI P21B MDP HHP21BRM EP BS 2DF 4160 £ SWGRME ACB
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Table 3.3-1.

Beaver Valley 2 Emergency Core Cooling System Data Summary

for Selected Components (Continued)

COMPONENT 1D comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
HHSI P21C MDP HHP21CRM EP-BS 2AE 4160 ESWGRMW AC/A
HHSI-P21C MDP HHP21CRM EP-BS 2DF 3160 E SWGRME AC/A
[LHSI-863A MOV 71855G EPMCC £ 11 480 73555G AC A
LHSI-863A MOV 718556 EPMCCE11 280 735556 AC/A
LHSI-8638 MOV 718NSG EPMCCE12 480 735NSG ACH
LHSI 8638 MOV 718NSG EPMCCE12 480 735NSG ACH
LHSI-8811A MOV 7185SG EPMCCEN 480 735SSG AC A "
LHSI-88118 MOV 718NSG EPMCCE12 480 735NSG ACB £
LHS! 8878 MOV 718NSG " MCCE12 480 713 NSG ACB |
LHSI 8887A MOV 718556 I WCCEN 480 735556 AC/A
SIRWST TK AWST ] “‘
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34 CONTAINMENT COOLING SYSTEMS

34 ;
The Containment Ventilation System provides for normal containment cooling.

The Containment Heat Removal System (CHRS), which is also called the containment
depressurization system, is an integrated set of subsystems that provide the functions of
containment heat removal and containment pressure control following a loss of coolant
accident. In conjunction with the ECCS, the CHRS completes the post-LOCA heat transfer
path from the reactor core to the ultimate heat sink.

3.4.2
The Containment Ventilation Syster consists of two separate subsystems

Containment Atmosphere Recirculation System
Containment Atmosphere Filtration System

The atmosphere recirculation system is a non-safety system consisting of three fan cooler
units and distribution ductwork that provides for containment temperature control during
normal conditions and following a loss of offsite power. The atmosphere filtration
subsystem parforms an air cleanup function.

The CHRS consists of two separate subsystems:

Quench Spray System (QSS)
¥ circulation Spray System (RSS)

The QSS consists of two paralle! redundant trains, each consisting of one
horizontal centrifugal pump which draws suction from the Refueling Water Storage Tank
(RWST). The two trains connect the two common 360 degree spray headers inside the
containment. The RSS consists of two 360-degree spray head. rs and four pumps and heat
exchangers. The two redundant recirculation spray pumps, that are connected to the same
spray ring headers, are supplied with eme. gency power from separate emergency diese!
generawors. The four RSS pumps take suction from a common containment sump.

Simplified drawings of the Quench Spray System are shown in Figures 3.4-1
and 3.4-2, and simplified drawings of the Recirculation Spray System are shown in
Figures 3.4-3 to 3.4-5. The interface between the RSS heat exchangers and the service
water system (SWS) is shown on the SWS drawings in Section 3.7 A summary of data
on selected containment cooling components is presented in Table 3.4-1.

3.4.3  System Operation

Dunng normal operation, containment cooling is provided by the fan cooler
units in the containment atmosphere recirculation system which is a subsystem of the
containment ventilation system. The containment atmosphere recirculation system
maintains containment air temperature less than 105°F during normal operations and less
than 135°F following a loss of offsite power.

The QSS and RSS are in standby during normal operation. The QSS pumps
are activated after receipt of a containment isolation phase B (CIB) signal and are effective
approximately 90 seconds after a design basis LOCA. Each QSS pump operating alone is
capable of supplyi-y approximately 3,000 gpm of spray to the QSS headers. Quench
spray operation is terminated when RWST level drops to a prescribed low level setpoint.

The RSS pumps are automatically started approximately ten minutes after
receipt of a CIB signal and the spray becomes effective approximately twelve minutes after
the CIB signal. When the water in the RWST has reached a predetermined extreme low

3 8/90
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level, two of the four RSS trains (wrains C and D) are automatically switched from the spray
recirculation made to the ECCS cold leg recirculation mode, as discussed in Section 3.3,
The remaining two RSS trains continue performing their recirculation spray function. In all
RSS trains the recirculation water flows through recirculation coolers, where it is cooled by
service water.

The QSS, together with the RSS, are capable of reducing the containment
pressure to subatmospheric in less than 60 minutes following a loss of coolant accident,
thus terminating ali outleakage from the containment to the environment under any
combination of credible events.

3. 4.4 i UG

Two of three containment air recirculation units are required to maintain
containment temperature less than 105°F dunng nonnal operation (Ref, 1).

The success criteria for the post-accident containment heat removal function is
not clearly defined in the Beaver Vallev 2 FSAR (Ref. 2). It appears that this function can
be accomplished by the combined «  eration of one train of quench spray and one
recirculation spray pump drawing a suction on the containment sump and recirculating
water through its respective heat exchanger and then to the spray ring header. The success
critenia for emergency coolant recirculation (ECR) is described in Section 3.3

3.4.5  Component Information

A. Containment Air Recirculation Unit (3)
. Rated flow: 150,000 cfmyfan
2. Rated capacity: 50% (based on normal containment heat loads)

B. Recirculation Spray System Pumps P21A, P21B, P21C, P21D
l. Rated tlow: 3500 gpm @ 266 ft. head (115 psid)
<. Rated capacity: 100%
3. Type: verticai centrifugal

Rated flow: 3000 gpm @ 300 ft. head (130 psid)
Rated capacity: 107%
3. Type: horizonial cetrifugal

C. Quench Spray Systetn Pumps P21A, P21B
l.
4

D. Recirculation Heat Exchangers (4)

I. Designduty: 1.43 x 100 Btu/hr (each)
2. Type: shell and tube

E. Refueling Water Storage Tank
. Capacity: 850,000 gallons
2. Pressure: atmospheric
3. Nominal boron concentration: 2000 ppm

3.4.6  Support Systems and Interfaces

A. Control Signals
. Automatic
a. The containment air recirculation units are automatically tripped by a
safety injection (SI) signal.
b. The QSS pumps are automatically actuated by a Hi-3 containment
pressure signal (containment isolation phase B, CIB).

32 £/90
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S —

- Beaver Valley 2 Final Safety Analysis Report, Section 9.4.7.1
. Beaver Valley 2 Final Safety Analysis Report, Section 6.2.2.2.

Beaver Valley 2

¢. The RSS pumps are automatically actuated approximately ten minutes
after a CIS signal.

d. An RWST low water level signal automatically terminates QSS
cperation and realigns two of four RSS pumps to perform the ECCS
cold leg recirculation function.

2. Reriote manual

The QSS and RSS can be actuated by remote manual means from the main

control board in the control room.

. Motive Power

I. The containment air recirculation units are supplied from the Class 1E
buses.

2. The QSS and RS3 pumps and motor-operated valves ar= Class 1E AC loads
that can be supplied from the standby diesel generators, as described in
Section 3.6. Redundant loads are supplied from separate load groups.

. Coolin, Water

I. The containment recirculatior _nits are cooled by the chilled water system
during normal operation. Ti.ese units also can be cooled by the Service
Water System (see Section 3.7),

2. The RSS heat exchangers are cooled by the Service Water System (see
Section 3.7).

Other

I Lubrication and pump cooling are assumed to be provided locally for the
QSS and RSS pumps.

2. QSS and RSS pump room cooling is provided by the Safeguards Area
Ventilation System.

Section 3.4 References

.
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Table 3.4-1.

Beaver Valley 2 Containment Heat Removal System Data Summary
for Selected Components

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

QSS-190A MOV 71855G EP-MCCE1 480 73555G AC/A
QSS-1008 MOV 71BNSG EP-MCCE12 480 735NSG AC/B
QSsS-101A MOV RSSARM FP-MCCE11 480 735556 AC/A
QSS-101'8 MOV RASSBRAM EP-MCC-£12 480 73SNSG AC/B
QSS-P21A MDP 718SSG EP-BS-2AE 4160 ESWGRMW AC/A
Qss-P218 MDP 7T18NSG EP-BS-2DF 4160 ESWGRME AC/B
RSS-155A MOV PITRM EPMCCET 480 7355SG AC/A
RSS-1558 MOV PITRM EPMCCE12 480 7I5NSG AC/B
RSS-155C MOV PITAM EP-MCEN 489 73555G AC/A
RSS-155D MOV PITRM EP-MCCE12 480 735NSG ACB
RSS-156A MOV RSSARM EP-MCC-EN 480 7355SG AC/A
RSS-1568 MOV RSSBRM EP-MCC-E12 480 735NSG ACB
RSS-156C MOV RSSCRM EP-MCC-EN 480 73555G AC/A
RSS-1560 MOV RSSDRM EP-MCCE12 480 735NSG ACHB
RSS-HXA HX RSSARM

RSS-HXB HX HSSBRM

RSS-HXC HX RSSCRM

RSS+:XD HX RSSDRM

RSS-P21A MDP RSSARM EP-BS 2AE 4160 ESWGHMW AC/A
RSS-P21B MDP RSSBRM EP-BS-2DF 4160 ESWGRME ACB
RSS-P21C MDP RSSCRM EP-BS-2AE 4160 ESWGRMW AC/A
RSS-P21D MOP RSSDRAM EP-BS-2DF 4160 ESWGRME AC/B
RSS-SUMP TK RC
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3.5 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS

351 System Function

The instrumentation and control systems consist of the Reactor Trip System
(RTS), also known as the Reactor Protection System (RPS), the Engineered Safety
Features Actuation System (ESFAS), and systems for the display of plant information to
the operators. The RTS and the ESFAS monitor the reactor plant and alert the operator to
take corrective action before specified limits are exceeded. The RTS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant ¢onditions exceed
one or more specified imits, The ESFAS will automatically actuate selected safety systems
based on the specific limits or combinations of limits that are exceeded. A remote
shutdown capability is provided tc ensure that the reactor can be placed in: a safe condition
in the event that the main control room must be evacuated.

3,8:2 3y iniLi

The RTS includes sensor and transmitter units, logic units, and output trip
relays that generate a reactor trip signal. The reactor trip signal de-energizes the control rod
magnetic latch mechanisms, allowing all control rod assemblies to drop into the core. The
ESFAS includes independent sensor and transmitter units, logic units, and relays that
interface with the control circuits for the many different sets of engineered safety features
components that can be actuated. Operator instrumentation display systems consist of
display panels in the control room and at local control siations that are powered by the 120
VAC electric power system (see Section 3.6)

A summary of data on selected ! & C systern components is presented in Table
3.5-1.

3.5.3  Ssstem Operation

A. RTS

The RTS has two to four redundant input instrument channels for each sensed
parameter. Two reactor trip breakers are actuated by two separate RTS logic
matrices. The reactor trip breakers interrupt power to the control rod drive
power supply. Bypass breakers are provided to permit testing of the trip
breakers. Certain reactor trip channels are automatically bypassed at power
levels where they are not required for safety. The following conditions result in
reactor trip:

- High neutron flux (power range)
- Intermediate range high neutron flux
- Source range high neutron flux

- High neutron flux rate (power range)

- Negative neutron flux rate (power range)
- Overntemperature delta T

- Overpowerdelta T

- Low pressurizer pressure

- High pressurizer pressure

- High pressurizer water level

- Low reactor coolant flow

- Reactor coolant pump breakers open

- Reactor coolant pump undervoltage

- Reactor coolant pump underfrequency

- Safety injection signal

< Turbine trip

40 890
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Low feedwater flow
Low-low steam generator water level
Manual

B. ESFAS

The ESFAS consists of two distinct portions of circuitry: (1) an analog portion
consisting of three to four redundant channels per parameter, and (2) a digital
portion consisting of two redundant logic trains which receive inputs from the
analog channels and perform the logic needed to actuate the appropriate
engineered safety features (ESF) equipment. The following functions are
actuated by the ESFAS:

Safety injection sy. em actuation

Containment isolation Phase A and Phase B

Automatic transfer of ECCS injection to recirculation
Service water system actuation

Auxiliary feedwater system actuation

Emergency diesel generators stan '
Containment quench spray and recirculation spray actuation
Main steam line isolation

Feedwater 1solation

Control room ventilation isolation

The ESFAS provides an actuation signal to each individual component in the
required engineered safety features systsm.,

. Remote Shutdown

If tetaporary evacuation of the control room is required, the opeiator can
establish and maintain the plant in a safe shutdown condition independent of the
control room from the emergency shutdown panel (ESP). The prime intent of
the ESP is to enable the operators to achieve and maintain a hot standoy
condition. The transfer is initiated manually by transfer pushbuttons and
switches provided on the ESP. Transfer separates all control from the control
room. Reset (override) is accomplished by hand reset transfer relays at the loca!
relay panel. In the event of an exposure fire, the switchin capability of *he
auxiliary shutdown panel (ASP) provides a means of alternate shutdown
capability. The ASP will control train A of the Class 1E systems necessary for
safe shutdown.

The emergency shutdown panel (ESP) contains controls and/or indicators for
equipment in the following systems required for safe shutdown:

- Reactor Zoolant System

- Main Steam System

- Auxiliary Feedwater System

- Residual Heat Removal System
High Head Safety Injection/Charging System
Service Water System
Electric Power System

The auxiliary shutdown panel (ASP) contains controls and/or indicators for
train A equipment in the following systems required for safe shutdown:
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Reactor Coolant System

Main Steam System

Residual Heat Removal System

High Head Safety Injection/Charging System
Service Water System

Electric Power System

3.5.4 Sy S Criteri

3.8.8

-
™n

. Other
b

A. RTS

The RTS 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 s lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the chaninel has a fail-safe failure mode).
A reactor scram will occur upon loss of control power to the RTS. A reactor
scram is implemented by the reactor trip breakers which must open in response
to a scram signal. There are two series breakers in the power path to the scram
rods. One of two circuit breakers must open to cause a scram. Each reactor trip
breaker has an associated bypass breaker to permit testing of the trip breakers.
Details of the scram system for Beaver Valley 2 have not been determined.

ESFAS

In gencral, the loss of inst: it power to the sensors, instruments, or logic
devices p'aces that channel ni the trip mode. Details of the ESFAS for Beaver
Valley 2 have not been determined.

. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually trippir.g the RTS or an ESFAS subsystem,
The control room operators also may send qualified persons into the plant to
Operate components locally or from some other remote control location (i.e., the
auxiliary control panel or a ruotor control centar). To make these judgments,
data on key plant parameters must be available to the operators.

Support Systems and Interfaces

A. Control Power

Cperator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6).

Cooling for the main control room, computer room, and HVAC equipment
room is provided by the Control Room Air-Conditioning Subsystem.

2. Cooling for the cable tunnel, instrumentation and relay room, cable
spreading room, MCC room, and communications room is provided by the
Control Building Air-Conditioning Subsystem.

Section 3.5 References

. Beaver Valley 2 Final Safety Analysis Report, Section 7.
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3.6 ELECTRIC POWER SYSTEM

3.6.1 S 2
The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sources are not available.

3.6.2

The Class 1E system is divided into two redundant trains per unit (trains A and
B), with either one of the trains capable of providing power to support systems needed to
establish and maintain a safe shutdown condition. The engineered safety features for Unit
2 receive power from twy 4160 VAC buses, designated 2AFE (train A) and 2DF (train B).
The emergency source of power for these buses are two diese! generators; dicsel generator
2-1 feeds bus 2AE, and diesel generator 2-2 feeds bus 2DF. Each 4160 VAC hus feeds
one emergency 480 VAC substation through transformers, and the 480 VAC substations in
turn supply power to various motor control centers.

e 125 VDC system provides power for control and instrumentation and other
loads. There are four 125 VDC systems (designated 2-1, 2-2, 2-3, and 2-4), each
consisting of a dedicated battery, distnbution switchboard, and a charger or rectifier.

Four independent Class 1E 120 VAC vital instrument power supplies are
provided to supply the four channels of the protection systems and reactor control systems,
Each vital instrument power supply consists of an inverter, transformer, and a vital panel.

Simplified one-line diagrams of the station electric power system are shown in
Figures 3.6-1 and 3.6-2.  The 4160 and 480 VAC systems are shown in Figures 3.6-3
and 3.6-4, and the 125 VDC and 120 VAC _ystems are shown in Figures 3.6-5 and 3.6-6,
A summary of data on selected electric power system components is presented in Table
3.6-1. Selected loads and components supplied by the Class 1E electric power system are
listed in Table 3.6-2.

3.6.3

During normal operation, the Class 1E electric power system is supplied from
normal 4160 VAC buses 2= and 2D which in turn receive power from the main generator
through the two station sers «ce transformers, 2C and 2D. The emergency scurces of AC
power are the diesel gencraiors. The transfer from the preferred power source to the diesel
generators 1s accomplished automatically by opening the normal source circuit breakers and
then reenergizing the Class 1E portion of the electric power system from the diesel
generators,

The DC power system normally is supplied through the battery chargers, with
the battenies "floating” on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are rated for approximately 2
hours of operation without assistance from the battery chargers, based on the length of time
they can supply the inverters following loss of AC power (Ref. 1, Section 8.3.2.1.3).

Each 120 VAC instrumentation bus receives power from an inverter which
normally is supplied from its associated 125 VDC battery (through its 125 VDC Bus) or a
480 VAC MCC through a rectifier. If the inverter is taken out of service, the 120 VAC bus
can be supplied via its respective 480/120 volt regulating transformer.

Redundant safeguards equipment such as motor-driven pumps and motor-
operated valves are supplied by different VAC buses. For the purpose of discussion, this
equipment has been grouped into "load groups”. Load group AC/A contains components
powered eithe. directly or indirectly from 4160 VAC bus 2AE. Load group AC/B contains
components powered either directly or indirectly by 4160 VAC bus 2DF. Components
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receiving DC power are assigned to load groups DC/1 or DC/2, based on the battery power

source

3.6.4 3}

o}

Basic system success criteria for mitigating transients and loss-of-coolant

accidents are

defined by front-line systems, which then create demands on support

systems. Electric power system success criteria are defined as follows, without taking
credit for cross-ties that .ay exist between independent load groups:

Each Class 1E DC load group is supplied 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 essental loads are intact

Power 1o the battery chargers is restored before the batteries are exhausted

T
=
”m

. e

A. Standby diesel gererators 2-1, 2-2

1.

2
3

Rated load: 4238 kW (continuous duty)
Rated voltage: 4160 VAC
Manufacturer: Colt Industries

Rated voltage: 125 VDC
Rated capacity: approximately 2 hours with design loads

B. Batteries 2-1, 2-2, 2-3, 2.4
|
pl

3.6.6  Jupport Systems and Interfaces

A. Co
l.

to

ntrol Signals

Automatic

The standby diesel generators are automatically staned on loss of vol tage on
the respective 4160 VAC bus or receipt of a safety injection signal.

Remote manual

The diesel generators can be started, and many distribution circuit breakers
can be operated, from the control room, emnergency shutdown panel, and
the auxiliary shutdown panel (DG 2-1 only).

B. Diesel Generator Auxiliary Systems

l.

| 38

n

Emergency Diesel Generator Cooling Water System

Each diesel generator can be cooled by the service water system (sec Section
3.7).

Diesel Starting System

Each diesel &ncrulor is equipped with an independent starting air system.
Diesel Fuel Oil Transfer and Storage System

A "day tank" supplies the short-term fuel needs of each diesel, each with a
capacity of 1100 gallons. Each day tank can be replenished from a separate
58,000 gallon fuel oil storage tank embedded in concrete and located below
the d.2sel generator building.

Diesei Lubrication System

Each diesel generator has an independent oil lubrication system.

Diesel Room Ventilation System

This system consists of exhaust fans which maintain the environmental
conditions in the diesel room within limits for which the diesel generator

24 890



'ry Roon
environmential
1id may t

e needed for long-term opers

47 182 "r Q1 f A | . Tal:
(o] | ¢cOnNSsis QO l“--‘|.l;\('L{ { €

1E AC sy Stén




FROM 138 kV
SWITCHY ART

M21 5 WV 198/4 4 W KV e
re  MAIN ' SERVICE artannn
{ TRANSS ORME R TRANSE ORIME H 2A FRANGFORMER

CAA A

<
=
<

MA N
i NE RATOR
UNET 2

2214 /4 W kY > | { 4 Wa WY CAAAAL A A
§ RVYE ol Bd ryw

SERVICE v T |
TFHANSE (FaE 11 21 i

q'- B
i
i

TRANSF ORME 1 2(

DE SEL
GENERATY

P DG

| I e S—

4180 V EMERGENCY BUS 2AF
(EP BS 2AL

Figure 3.6-1. Beaver Valley 2 Station Electric Power System




Ly

06/8

O 345 wv FROM 138 kv FROM 1 \
SWITCHYARD SWITCHYARD SWITC N:i;{;
A S ( 12 e)

'

321 S W 1384 W4 W wy .
SR mam R senvice T VO~ e
' - L Ca i Y >
FANSS ORMER 2 F TRANST ORME R 24 [ SRAFORMER 78
AN
GENERATOR
A UNIT 2
S SRRreE TPy SR S i = e
{ = e e
22/4 364 3B WV PPPPS PeTTw 2278 36/4 38 kV "*"‘J“‘““‘"“ i
SERVICE et el e b SERVCE et s o {
TRANSFORMER 2 THANSS OFIME R 20) i !
| |
e b T e & T ® 0
| . 5
2 SR N B i S s BRSNS, T 1 e S T - SRS RS IS
L 4180 VBUS 28 ] [ N\ VBAUS 8 ] l 4180 ¥V 8US 2C ] [ 4160 VBUS D
e e e e e e e e . ; SRR

DESEL
GENERATOR 21
EP-OG 21)

DESEL
GENERATOR 2 2
EPOG 22

EP LB A

2180 V EMERGENCY BUS 2AF
{EP BS 2AF)

2160 V EMERGENCY RUS 208
(£ P BS 208 )

ESWGHME

NOTE 1INES MAY NOT REPRESENT THUE CABLE ROUITING BF TWEEN ROOWMS

Figure 3.6-2. Beaver Valley 2 Station Electric Power System Showing Component Locations



FROM 4180 v

14

1 D% SE L O S | F ROM €160 V
BUS ZA GENERATOR 2 1 GENERATOR 2 2 aus 20
€P-DG21) (P 06 22
EPCB 288 £ CB20F
4180 V EMEPGENC Y BUS 2AF 4160 V £ME RGENC ¥ BUS 208
{£P BS 2AF) (€ P 35 208)
4160/480 V 6080 v
MMM TRANSHORMER 2 88 TRANSF CRME A 2 99
(EP TR 28N) {EP TR 297
180 V EME RGENCY BUS 2N 440 V £ WS AGENCY BUS 29
(P 8S P 8S 27
= = =i LR
180 MCC E5 80V MCC £11 480 v MCC E6 B0 v MCC £12
(EP-MCT E5) EEMOC 11 EPMCC £6) (1P MCC £12)
480 V MCC €9 480 v MCC Ea
EParcen 480 ¥ MCC £9 420 V MOC £15 oty 80 vV MCC E10
480 ¥ MCC £t 48OV MCC ET 480 V MOC £ 13 80 V MCC £2 &80V MCCER
(EPMCCEY EPMCCED) EPMCCETY EPMCCED EPMCC ER

Figure 3.6-3. Beaver Valley 2 4160 and 480 VAC Electric Power Systems




—_— kT

2
o
| <

1|
l
|
q
|
|
|
|

_Tf,. -
- 5

| ‘ ‘ . o N— [ |

WM

Figure 3.6-4. Beaver Valley 2 4160 and 480 VAC Electric Power Sysiems
Showing Component Locations




FROM €80 vAC BUS 2%

4BO VAC MCLC E13

& AT

FROM 80 VAC RIS 20

!

e

480 VAL MO ES

ABO VAT MO ET

ABO VR NG TR

B0 VAL WL EE

ABO VAL WML Era

EPMCCEYY EP MCC ES) EPMWCEDN
STATION l l 55 I
STATION
BATYERY 21
P82y BATTERY 23
BATTERY
CHARGER 2 1
€P8c21;
125 VOC BUS 2 1 ;
gt 125 VOC 8US 2.3
e FECTIFIER | 125 VDC SWITCHBOARD 7 1 RECTWER
=) Q_] 2 | rancen
-
/| nvERTER | vERTER
(EPINY 21 EP v 2y
REGULATING aataa REGUEATING waatans
TRANSFORMER ] TRANSF ORSME R
Ay eemnremnd
AN AL AN AL
TRANSFER SWITCrH TRANSF R SWITCH
120 VAC VITAL BirS 2.1 ] 120 VAC VITAL B 23
P vas 2 9 vas 2y
J

06/8

P o F P MO £y P Ay
I STATWOm STATON
BATTERY 2.4 BATTERY 2 2
grern
= = =
BATTERY
CHARGER 2 2
| €P.8C 22
125 VOC BUS 24 125 VOU BUS 2 2
€ras 22)
gt 125 VOX SWITCHBOARD eEn
CHARGER {;Z i 22§ wec v
Wr n
wvERTER | N WERTER
€7 v 24) EP WY 21
snnhnns RECANATING
T TRANSFORMER
AN AL
TRANSF ER SWITO

EP.vBS 2¢)

[ I20 VAL ATALBUS 2 & l

120 VAC VITAL BuS 2 2

(€ vas 2% l

Figure 3.6-5. Beaver Valley 2 125 VDC and 120 VAC Electric Power Systems



SU0IE307 Juauodwoc) DUIMOYS SwalsAS 1amod JULI31T JVA 021 PuUe IJA SZi Z AsiieA ianeag 9-9¢ aunbiy

MR NI TNBLTORS Y

Bkl INT

fedt i LU AW

N

JION

Wmulliva

< AN 23 L% 3
ﬂ'& NS

r M

== san o3 {

ZZS08 Wi WA o7l h

MOULNAS 3 SN
viNYIn

P ——

—

) {50V | “n
INUV S YT

pamacsveny

=

JIMNS 13 ISNYHL
o N

BN TSN
INLLY IS

-
g v

Wuriive

A
v

i

A L

-0

ans I ISNWRL
TS ONLLY RSN

D
g

oA d3)

LE 2 L L
L-E V?dnah

muiZiva

HWZSeA 44
L OSOE IVLIA WA R

HOLIMS 63 5SNVY
WOINYIN

<

Aas HIVNKISNML —
Y OMUYNE)

i

—w. < OMWURBLILIMS 0A 520 *

L ANE & 41

MINHOMS 3

e T La_

%)

v



06/8

Table 3.6-1. Beaver Valley 2 Electric Power System Data Summary
for Selected Components
COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

EP-BC21 BC ESWGRMW EPMCCES 280 735WRCB DC/1
EP-BC 22 BC ESWGRME EPMCC En 480 735ERCB DC2
£P-BS-21 BUS ESWGRMW EP-BC 21 125 ESWGRMW DCH
EP-BS-22 BUS ESWGRME FPBC 22 125 ESWGRME oCr2
EP-BS-22 BUS ESWGRME EFBC 22 125 £ SWGRME DCr2
EP-BS 2AF BUS £ SWGRMW EP-DC21 [4160 DG21RM AC/A
EP-BS2DF RUS ESWGRME EP-DG 22 4160 DG22RM ACB
EPBS 2N BUS ESWGRMW EP- TR 28N Ta80 ESWGRMW AC/A
EP-BS-2P BUS F SWGRME EP-TR29P 480 ESWGRME ACB
EP-BT-21 BATT BAT21AM

EP-BT-22 BATT BAT22RM

EP-CB2AE cB ESWGRMW

EP-CB20DF CcB ESWGRME

EP-DG 21 DG DG21AM AC/A
FP-DG-22 0G DG2ZRM

EP-MCC£1 MCC INTKD EP-BS2N 480 ESWGRMW AC/A
EPMCCET1 MCC 735S5G EPBS2N 480 ESWGRMW AC/A
EP-MCCE12 MCC 735NSG EPBS 2P 480 £ SWGRME AC/B
EP-MCCE13 MCC 735WRCH EPBS2N 480 FSWGRMW AC/A
EP-MCC E14 MCC 735ERCH EP-BS2P 480 E SWGHRME AC/'B
EP-MCCE2 MCC INTKC EPBS2P 480 ESWGRME AC/8
EP-MCCE3 MCC 755PAB EPBS2N 480 ESWGRMW AC/A
EP-MCC E4 MCC 755FPAB EP-BS 2P 480 £ SWGRME AC'B
EP-MCCE5 MCC 735WRCB EP-BS2N 480 t SWGHRMW AC/A
EP-MCC £6 MCC 735ERCH EPBS 2P 480 F SWGRME AC/B
EPMCCE/ MCC DG21RM EPBS2N 480 ESWGRMW AC/A
EP-MCC EB MCC DG22RM EPBS 2P 480 F SWGRME ACH
EP-TR-28N R FSWGRMW EP BS 2AF 2160 ESWGHMW AC/A




Beaver Valley 2 Electric Power System Data Summary
for Selected Components (Continued)

Table 3.6-1.
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COMPONENT - LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
LOCATION LOAD GRP.
EP-TR29P ESWGRME EP-BS-2DF 4160 ESWGRME AC/B
EP-VBS-21 ESWGRMW EP-INV-21 120 ESV.GRMW AC/A
EP-VBS-22 o ESWGRME EP-INV.22 120 ESWGRME AC/HB
EP-VBS-23 BUS ESWGRMW EP-INV-Z3 120 ESWGRMW AC/A b
EP-vBS-24 BUS ESWGRME EP-INV-24 120 ESWGHME ACB




Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Beaver Valley 2
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Beaver Valley 2 (Continued)

POWER VOLTAGE | EMERG |POWrR SOUACE] LOAD LOAD COMP | COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM |COMPONENT ID| TYPE LOCATION

EP 8S iN 460 AC A ESWOHMW  JEP EPMCCEIT | WMGC | 735550

EP 8BS N 480 AC A ESWORMW  |EP EEMCCEID | MGG | 7a5WRCE |
EP B N 480 ACA ESWORAMW EP EP-MCC €3 | MGG | T65PAE |
EP BS oN 480 AC A ESWGAMW EP |EPMCCES |MCC | Ta5WRCE

TP BS oN 480 ACA ESWORAMW EP EP T k7 [MCC |DG2IAM

TP B5 oN 480 ACA ESWORMW ~ |RCS [RCSPIR WA [RC
EF B5 2P 480 ACE ESWGAME 33 EPMCCEIZ [MGC | 796NSG |
EP BS 2P 480 ACE ESWGAME £p EPMCCEIE |MGC | TISERCE

EP 85 2P 480 ALE ESWGRME 33 EPMCCE2  |MCC |INTRC

EP 8BS 2P 480 ACD ESWGAME EF EPMCC E4 | MGC | 755PAB

EF BS.2P 480 AC B ESWGHME EP EP MCL E6 T | Ta5ERCE

EP BG 2P 380 AL B ESWGRAME 33 EPMCCEB [MCC | DGazRAM

EP BG 2P 180 AC® ESWGAME HCS ACS PR HTR | A

EP.0G-2! 41860 AC A DG21RM EF EP-BS-2AE BUS | ESWGRMW

EP 0622 4160 ACB  :DG2IAM EF EPBS20F | BUS |ESWGAME |
EPINV 21 720 ACA ESWGAMW P EPVBS 21 |BUS | ESWGAMW |
EP NV 22 120 AC® ESWGAME 33 T" V8322 ESWORME |
[EPINV 23 120 AC A ESWORAMW PVBS 23 |BUS | ESWOAMW |
EPINV.24 120 ACE ESWORME EF 24 |BUS |ESWGRME |
EEMCET  |480 ACA 7385505 CHRS | RBS.156C | MOV | PITAM
EF-MCCEl | 480 FEIA NTRD SWS  |SW.102A MOV |INTRD
EPMCC E! | 460 AC A INTKD SWS | SW. 10201 MOV | INTRB
EPMCC.E! | 480 ACA  INTRD SWS | SW-102C1 MOV | INTKE
EPMCCEIT | 480 ACA Y 8585 CHAS 00A MOV |71885G |
EPMGCENT | 480 ACA 735556 CHAS | Q5SS 101A MOV | RSSARM |
EFMCCEIT | 430 ACA 735554 CHRS | ASS 1554 woy (eEM |
EP-MCCETT | 480 ACA 735556 CHAS §5.156A MOV | RSSARM ]
[EPMCC-EI1 | 480 ACA 735550 CHAS | ASS 186C | MOV | RASSCAM |
EPMCCEIT | 480 ACA 735550 ECCS | LHSI BB3A MoV (718

EP-MCCE'1 | 480 ACIA 73555G ECCS | LHSI-B63A MOV [ 71858G |
EP-MCC.E11 | 480 ACA 7355506 c [THSIB811A | MOV | 71855G
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Table 3.6-2. Partial Listing Jf Electrical Sources and Loads
at Beaver valley 2 (Contini Vd)

SOURCE LOAD GRP|  LOCATION | SYSTEM |COMPONENT I | Typg LOCATION
L S U AR Ri 1110 ]m CHETERETR  (WOV [ TTesss
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. TPWREES 1780 iR CCE N A LT —
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
al Beaver Valley 2 (Continued)

. N L L G o R o e B
SOUNCE LOAD GR LOCATION | SYSTEM |[COMPONENT ID| TYPE LOCATION
TEWCC e 480 Yoy YEEFAE N ool S T ) LT L1 —
TEWCCET 480 (Yo7 Y 1. R {5 1180 (o ' LR
L £ T oy 1 {05 TR R e T
LU S 1 T S £+ T T 7 Y U 1111
EF T 1480 (Yol WO 1 17 Y I o5 S0 ™11 7 S <1V T R
L S ] ) o 11T G AR U L ——
(2 S TR TEEPAT TCCE  [RMG BeTA [ MOV (BTN
[EPWCE B |480  [ACK TEERAR WS |SW I08A . [WMOV [Vverk
TP WMCE B3 | 4RD AT TEEPAR TWS  |SW 03K MOV |VPITR
TWMCC ES | ABD S0 S 317 S 1 {21 Y A £ p—
EFMCCES | 4aD ) TEEPAR SWI0TR  TMOV | TIOPAB ]
TMCCES 1480 ACA TEEPRD TWE 3 WOV | TIOPRE
WCCET (480 Y TEEPRE [EW TT6A MOV | VETA

EFCE 3 T480 AR TEEFAR EWE  |SWI0A WOV [VPIYR o
EFWCE B 480 ACE | TEEERE FCC8 [ WHSI 1180 TRNVE T R
. LS O T KOT T TRERE Lok IR S SV XL |
L T AT F_‘WWWWJW
EFMCC B4 480 ACE [ 7SEPAB  [ECCE [FRGIRISIE MOV JBLNDRM
TEWCT B 1480 ACE T[IREEAR UCE [WWSI 81328 [MOV |BLNDRM ]

S T Sl 1Y {15 T KT e [ 0117
EP- MGG B4 480 ACE | TOEPAR  [ECCE [RWSIEAT WOV TETRM
EETCC € (460 e TEEPAR L R ST )Y —
(20002 O T B Y N 1\ S £ S AT a6 )
LS T Yo T 7Y T 1 R VAT 1o £ ) —
EEWCC B4 1480 Yol 117 Y TW %S {7~ )
S T (Yo7l I 1171 WE 51} L BALLL -
L1208 T KC® | 766PAB  [SWE [SWI0TD MOV [TTORRE ]
EPWCC Ed 480 e EERAR Lol L —
L L (7 S ) 11 N £l 1 (5 oA 1
ECCE  [HHEI 8% PENAA |

. EE ML EE 480 AT A TIEWALE
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Table 3.6-2. Partial Listing of Eiectrical Sources and Loads

a! Beaver Valley 2 (Continued)

POWER | VOLTAGE | EMERG [POWER GOUNCE] LOAD "LOAD TOMP | COMPONENT |
SOURCE LOAD GRP| LOCATION  |SYSTEM |[COMPONENT ID| TYPE |  LOCATION
L2 T 1) ACR T TTIIWRTE EETN " S <1 £ 11177 S—

LA L T Yo7 S T 171 S O (o ™1 0 717 W ' O ] {11
L sl L T oe kP |EPBCZT  |BC  [ESWGRMW ]
TP WCC €8 480 {7 WCE RCEEAE WOV W

Ll R L e T AT TTIEWRTE o1 2 S LA " < R
EFCCEs 1480 TR ITRWATE T TN S 751 T
TEWCCEE 480 ACA TIEWACE HCE  |RRR 018 WOV (R
L oen T 1 i TEWRCE 1ol S L7 S £V <IN
L "l T T T Yol ECCE | WHBI 310 Lo

L SN T T ATE T |TWENTE (4011 T 105 N Vo O 2 1177 S—
EPWCE €6 | 480 AT [YARERCE  TECCE  [WWETBECE  [MOV | PENAMA

[N R Y T BCR ™ | TAGEACE 14 [L2 [ T‘JW"‘
LA DR T R YNERCE RS : LoamLs

EEWCE E6 1460 ACB | THEACE FCE  |RRR 7018 MOV [he

[EEWCE EE [ 460 | (TIERCE e - Lo L h—
Lo (R T ACTE | PACERCE ToL N 17 B "'~ A ' —
EP MCC BT | 480 AT A [HLL "L'!W!_"‘IWT!T""WW—"‘
L T L2 I 71" N 1" S 128 kT iy "< 1 T ]| R
YRR 480 RER TESWERW EFBE oN | BUS |ESWERMW ]
LA !uc ACE - |ESWGRME TF — [EPESEP  |BUS |ESWORME ]
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3.7.7

Beaver Valley 2

A. Service Water System Pumps P21A, F21B, P2 ((

1. Rated flow: lS.OOO&pm @ 190 ft head! (K2 suidh)
2. Rated capacity: 100% (<afe zhutdown)
3. Type: vertical turbine

B. Standby Service Water System Pumps 21A, 211

I Rated flow: 15,000 gpm @ 200 ft head (K7 pxicd)
2. Rated capacity: 100%
3. Type: verucal turbine

Support Systems and Inierfaces

A. Control Signals
l.

B.

3

. Other
l.

Automatc e

@ The SWS pumps will be started automatically on g safety injection
signal or a diesel loading sequence signal.

b. The standby pumps will be started automaically on a lw pressure
signal in either SWS header, provided there is no loss of power signal
present.

. Remote Manual

The SWS pumps can be operated from the control room or the emergency

shutdown panel.

L]

Motive Power

The motor-driven SWS and standby SWS pumps and motor-orcratcd valves
are Class 1E loads that can be supplied from the standby diese generators as
described in Section 3.6.

Lubricatior, cooling, and sealing of the SWS pumps is normally provided
by the Beaver Valley 1 filtered water system but can be provided locally.

2. Lubrication, cooling, and sealing of the standby SWS pumps is provided
locally.

3. SWS pump cooling is provided by the Intake Structure Ventilation System
which maintains an environment suitable for personnel access and
equipment operation during both normal and accident conditions. There are
three separate, independent, and redundant intake pump cubicles, each with
its own ventilation system. Each ventilation system consists of a ventilation
fan, and this ventilation fan is supplied power by the respective emergency
bus supplying the associated service water pump.

Section 2.7 References

Beaver Valley 2 Final Safety Analysis Report.
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Figure 3.7-2. Beaver Valiey 2 Service Water System Showing Component Locations {page 1 of 3)
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Table 3.7-1. Beaver Vailey 2 Service Water System Data Summary
for Selected Components (Continued;
COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
IYPE LOCATION LOAD GRP.

SW-120A MOV VPITA EPMCCE3 480 755PAB ACIA
SW-1208 MOV VPITB EPMCC Fa 480 755PAB AC/B
SWAINTK T« INTKD

SWINTK TK INTKB

SWAINTK TK INTKC

SW-P21A MDP NTKD EP-BS 2AE 4160 £ SWGRMW AC/A
SW-P218 MDP INTKC EP-BS 2DF 4160 ESWGRME ACB
SW-P21C MO INTKB EP-BS 2AF 4160 ESWGRMW AC/A
SW-P21C MDP INTKB EP-BS 2DF 4160 ESWGRAME AC/B




Beaver Valley 2
3.8 PRIMARY COMPONENT COOLING WATER SYSTEM

1.8.1 '

The pnimary component cooling water (CCW) system provides an intermediate
cooling loop for removing heat from the reactor plant auxibary systems and transferring it
to the service water system (SWS) The primary CCW sy« m provides cooling for the
following components:

Residual Heat Removal Heat Exchangers
Residual Heat Removal Pump Seal Coolers
Nonregenerative (Lewdown) Heat Exchanger
RCP Seal Water Heat Exchanger

RCP Thermal Barrier Coolers

Fuel Pool Heat Exchangers

Degasifier Heat Exchangers

Gaseous Waste Compressors

Containment Instrument Air Compressors
Containment Penetration Cooling Coils

Serving as an intermediate system between the RCS and SWS, the primary CCW system
reduces the probability of leakage to the environment of potentially radioactive prnimary
coolant.

3.8.2

The primary CCW system is a closed loop cooling water systemn consisting of
two 100-percent capacity trains (train A and train B). The system consists of three heat
exchangers, three 100-percent capacity pumps, two CCW surge tanks, and associated
piping, valves, and instrumentation. The A and B train CCW heat exchangers are cooled
by the corresponding service water train, and the swing heat exchanger can be cooled by
either service water train. Similarly, the A and B train CCW pumps are supplied power
from the corresponding Class 1E AC train, and the swing pump can be supplied power
from either Class 1E AC train. Simplified drawings of the primary CCW system are
shown in Figures 3.8-1 and 3.8.2,

3.8.3 (&)m:mmﬂunn
uring normal plant operation, two component cooling pumps and heat

exchangers are utilized. However, cold shutdown can be achieved and maintained with
one CCW train. The CCW pumps take suction from and discharge to common headers and
circulate the component cooling water through the CCW heat exchangers. From the heat
exchangers, coolant is discharged into a common header, through the components to be
cooled, and then back to the pump suction header via two return headers. The heat
transferred through the heat exchangers is rejected to the service water systen.,

Two surge tanks are connected to the pump suction header and function to
ensure that the system is kept filled and pump suction head requirements are maintained.

3.8.4

Cold shutdown can be achieved and mainwained with one CCW train utilizing
one pump (Ref. 2.) The Service Water System is required to remove heat from the
corresponding CCW heat exchanger (see Section 3.7).
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Beaver Valley 2

Primary Component Cooling Water pumps 21A, 21B, 21C

i
i

-

-

¥

2.
3.

Rated flow: 6000 gpm @ 200 ft. head (87 psid)
Rated capacity: 100%
Type: Honzontal centrifugal

. Primary Component Cooling Water heat excaangers 21A, 21B,21C

Heat transferred: 33 x 100 Buwhr each
Rate capacity: 100%
Type: Shell-and-tube

Surge tanks (2)
| . Total volume: 1650 gallons each

2.
3

Operating pressure: Atmospheric
Type: Cylindrical, vertical

Sug. ort Systems and Iotecfaces

Control Signals

1.

Automanc

The non-nuclear safety (NNS) class portion of the primary CCW system is
isolated automatically on a containment isolation Phase A (CIA) signal or
low surge tank level.

. Remote manual

All CCW pumps can be controlled from the main control room and the
emergency shutdown panel (ESP). CCW pump P21A can be controlled
from the auxiliary shutdown panel {ASP).

. Motive Power

The motor-driven CCW pumps and motor-operated valves are Class 1E loads
%hat can be supplied from the standby diesel generators as described in Section
3.6.

. Other
l.

o |
-

-

Heat is transferred from the CCW heat exchangers to the service water
system (see Section 3.7).

. Lubrication and cooling is assumed to be provided locally for the CCW

pumps.
gCW pump room cooling is provided by the Auxiliary Building Ventilation
ystem,

Section 3.8 References

. Beaver Valley 2 Final Safety Analysis Report, Section 9.2.2.1.

Fire Protection Safe Shutdown Report, Beaver Valley Power Station - Unit 2,
Duquesne Light Company.
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Beaver Valiey 2

3.9 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

3.9.1

The Chemical and Volume Control System (CVCS) is responsible for
maintaining the proper water inventory in the Reactor Coolant System and maintaining
water purity and the proper concentration of neutron absorbing and corrosion inhibiting
chemicals in the reactor coolant. The CVCS is designed to provide the following services
to the RCS:

maintain programmed water level in the pressu tizer, (i.e., maintain the required
water inventory in the RCS).

maintain seal water injection flow to the reactor coolant pumps.

control of reactor coolant water chemistry ¢ nditions, activity level, soluble
neutron absorber concentration, and makeup.

supplying means for filling, draining, and pre .sure testing of the RCS.

provide reactor coolant purification.

provide safety grade boration and makeup during cold shutdown.

provide a means to purify fresh or recycled boric acid

The normal makeup function of the CVCS is required to maintain the plant in a long-term
hot shutdown condition following a transient. In addition, the centrifugal charging pumps
serve as the high-head safety injection system as part of the ECCS.

3.9.2 Wmumn
e CVCS consists of the following subsystems: the Charging, Letdown, and

Seal Water System, the Reactor Coolant Purification and “hemistry Control System, the
Reactor Makeup Control System, and the Boron Therinw Regeneration System, The
CVCS includes the following:

three centrifugal charging pumps

a normal charging flow paths to the RCS

two letdown flow paths from the RCS (normal and excess letdown paths)
borated water sources for the charging pumps (boric acid tanks and
refueling water storage tank)

vanous demineralizers, filters, and other subsystems for maintaining reactor
coolant purity, pH, and chemical concentration

Simplified drawings of the CVCS, focusing on the normal charging portion of the system,
are shown in Figures 3.9-1 and 3.9-2. Simplified drawings of the charging system
focusing on the ECCS operating modes are included in Section 3.3 along with summary
data on selected charging system components.

3.9.3 .%m:n..ﬂ.mnum

e charging and letdown functions of the CVCS are used to maintain proper
RCS inventory during all modes of plant operation. The letdown flow (60 gpm nominal,
120 gpm max) from the reactor coolant system is cooled by the regenerative heat exchanger
and the letdown heat exchanger, and pressure is reduced along the letdown flow path to the
letdown filters and mixed-bed demineralizers. Boron concentration is adjusted before the
letdown flow is directed to the Volume Control Tank (VCT). The charging pumps
normally are aligned = “ake a suction on the VCT.

Normal chaging flow is handled by one of the three centrifugal charging
pumps. The bulk of the charging flow is returned to the RCS loop 2 cold leg through the
tube side of the regenerative heat exchanger. The letdown flow in the shell side of the
regenerative heat exchanger raises the charging flow to a temperature approaching the
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Beaver Valley 2

reactor coolant temperature. A flow path is also provided to the auxiliary pressurizer spray
line. The remainder of the charging flow (about 24 gpm) is pumped to the reactor coolant
pump seals.

Low water level in the VCT initiates makeup of a blend of bori¢ acid and
primary grade water. If the VCT level continues to decrease, a low-low level signal causes
the suction of the charging pumps to be switched to the refueling water storage tank. The
pumps also can be aligned to take a suction on the boric acid tanks.

394
In order to provide RCS makeup to maintain the plant in a long-term hot
shutdown condition following a transient the success criteria are the following:

One of three centrifugal charging pumps must operate.

The RWST is assumed to be the only adequate long-term water source for
extended hot shutdown (i.e., without requining more extensive manual actions
to resupply the VCT or align to the boric acid tanks).

Compenent Information
A. Charging/High-Head Safety Injection Pumps P21A, P21B, P21C
|. Rated flow: 150 gpm @ 5800 ft head (2515 psid)

2. Rated capacity: 100%
3. Design pressure: 3100 psig

.
<
m

B. Boric Acid Transfer Pumps A, B
1. Design flow: 75 gpm @ 235 ft head (102 psid)
2. Design pressure: 150 psig
C. Volume Control Tank
I. Volume: not determined
2. Design pressure: not determined

D. Refueling Water Storage Tank
1. Design volume: 850,000 gallons
2. Design pressure: atmospheric
3. Nominal boron concentration: 2000 ppm

E. Bonc Acid Tanks A, B
. Volume: 12,500 gal each
2. Design pressure: atmospheric

3.9.6  Support Systems and Interfaces
A. Control Signals

1. Automatc
a. Low level in the VCT initiates makeup of boric acid and primary-grade
water,

b. Low-low level in the VCT causes automatic transfer of the suction of the
charging pumps to the RWST,

2. Remote Manual

The charging pumps and power-operated valves can be actuated by remote
means from the control room.
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Beaver Valley 2

B. Motive Pover
The eentrifugal charging pumps and motor-operated valves associated with the
‘ ECCS function are 8’1&3«5 IE AC loads that can be supplied from e standby
diesel generators as described in Section 3.6

C. Other
1. Cooling for the charfmg/HHSl pumps is provided by the Service Water
System (see Section 3.7)
2. Charging/HHSI pump room cooling is provided by the Auxiliary Building
Venulaton System
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Beaver Valley 2
4. PLANT INFORMATION

d4.1 SITE AND BUILDING SUMMARY

The Beaver Valley Power Station (BVPS) is located in Shippingport Borough,
Pennsylvania, on the south bank of the Ohio River. Containing approximately 501 acres,
the BVPS site houses both BVPS Unit | (BVPS-1) and BVPS Unit 2 (BVPS-2), as well
as the Shippingport Atomic Power Station (SAPS). The site is approximately 25 miles
northwest of Pittsburg and S miles east of Liverpool, Ohio. Figure 4.1 (Ref. 1) shows a
general view of the site, Figure 4-2 shows a perspective view of the site, and Figure 4.2
shows a simplified plot plan of the site

he major building areas include the containment structure, safeguards area,
auxiliary building, ‘uel and decontamination building, main steam and cable vault area,
turbine Luilding, con densate polishing building, cooling tower, refueling water stomfrc
tank (RWST) enclos.re, primary plant demineralized water storage tank (PPDWST)
enclosure, cmc'rfcncy catfall structure, coolmf tower pump house, gaseous waste storage
area, and control building. Except for the steel framed turbine building und cooling tower
pump house, the structires are constructed predominantly of reinforced concrete. The
subatmospheric contaivment is a steel-lined, reinforced concrete cylinder with a
hemispherical dome and 1lat base. The cooling tower is a natural draft hyperbolic type with
a reinforced concrete shell.

Structures housing safety-related equipment are the containment structure,
safeguards area, main steam and cable vault, auxiliary building, fuel and decontamination
building control building, diesel generator building, service guilding. RWST enclosure,
and PPDWST enclosure.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4.4, 4.5, 4.6, and 4-14 show various section views of the Beaver
Valley 2 station. Figures 4-7 through 4-13 and 4-15 show simplified layout drawings for
Beaver Valley 2. Major rooms, stairways, elevators and doorways are included, however
some interior features are omitted in these simplified layout drawings. Labels printed in
uppercase correspond to the location codes listed in Table 4-1 and used in component data
listings and system drawings in Section 3. Some additional labels are included for
information and are printed in lowercase type.

A lisung of compenents by location is presented in Table 4-2. Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table is only a partial listing of the components and equipment that are located in a particular
room or area of the plant.

4.3 Section 4 References

. Heddleson, F A, "Design Data and Safety Features of Commercial Nuclear
zowfr ll;lg.r;ts.“ ORNL-NSIC-55, Volume 11, Oak Ridge National Laboratory,
pril, .
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and Turbine Building (Elevation 745'6")
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Figure 4-12. Beaver Valley 2 Reactor Containment, Primary Auxiliary Building,
Diesel Generator Building, Safeguards Building, Rod Control Buiiding,
Fuel Building, and Turbine Building (Elevation 755'6")
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Figure 4-14. Beaver Valley 2 Intake Structure Section
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Table 4-1. Definition of Beaver Valley 2 Bullding and
Location Codes

Abbreviation
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Table 4-1. Definition of Beaver Valley 2 Building and

. Location Codes (Continued)
bhreviati D ™

20. BAT22RM Roorn containing battery 2-2 located at the 735' elevation of
the Service Building.

21. BAT23RM Room containing battery 2-3 located at the 735' elevation of
the Service Building.

22. BAT24RM Room containing battery 2-4 located at the 735’ elevation of
the Service Building.

23, BITRM Boron Injection Tank Room located at the 710’ elevation of
the Primary Auxiliary Building.

24, BLNDRM Blender Room located at the 710' elevation of the Primary
Auxiliary Building.

25, CR Control Room located at the 735’ elevation of the Control
Building.

26. CRFRM Control Room Fan Room located at the 735" elevation of the
Control Building.

27. DG2IRM Room containing emergency diesel generator 2-1 located at
the 735' elevation of the Diesel Generator Building.

28. DG22RM Room containing emergency diesel generator 2-2 located at

the 735" elevation of the Diesel Generator Building.

29. ESPRM Room containing emergency shutdown panel located at the
707" elevation of the Control Building.

30. ESWGRME Emergency Switchgear Room (eastern end) located at the
735' elevation of Service Building.

31. ESWGRMW Emergency Switchgear Room (western end) located at the
735" elevation of Service Building.

32. HHP21ARM Room containing the high head safety injection/charging
system pump P21 A located at the 735 elevation of the
Primary Auxiliary Building.

33. HHP21BRM Room containing the high head safety injection/charging
system pump P21B located at the 735" elevation of the
Primary Auxiliary Building.

34, HHP2ICRM Room containing the high head safety injection/charging
system pump P21C located at the 735 elevation of the

. Primary Auxiliary Building.
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Table 4-1.

Abbreviati
35. INTKB
36. INTKC
37. INTKD
38. MSVA
39. PENRMA
40. PITRM
41, PPDWST
42. PPTNL
43. RC

44, RSSARM
45. RSSBRM
46. RSSCRM
47. RSSDRM
48. RWST

Definition of Beaver Valley 2 Bullding and
Location Codes (Continued)

Description
Room containing the service water system pump 21C located
at the 705 elevation of the Intake Structure.

Room containing the service water system pump 21B located
at the 705 elevation of the Intake Structure.

Room containing the service water system pump 21A located
at the 703" elevation of the Intake Structure.

Main Steam Valve Area Located at the 774" elevation of the
Rod Control Building.

Penetration Room Located .t the 718 elevation of the Rad
Control Building.

Pit Room, containing recirculation spray system suction
valves, located at the 692 elevation of the Safeguards
Building.

Primary Plant Demineralized Water Storage Tank located
outdoors at ground level north of the Diesel Generator
Building.

The underground concrete pipe chase which houses piping
connecting the RWST and PPDWST to the Safeguards
Building, Diesel Generator Building, and Rod Control
Building.

Reactor containment.

Room containing the recirculatic system pump P21A
located at the 735’ elevation of the buteguards Building.

Room containing the recirculation spray system pump P2 IR
located at the 735" elevation of the Saf=guards Building,

Room containing the recirculation spray system pump P21C
located at the 735' elevation of the Safeguards Building,

Room containing the recirculation spray system pump P21D
located at the 735' elevation of the Safeguards Building.

Refueling Water Storage Tank loceted nutdoors at ground
level north of the PPDWST.
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Definition of Beaver Valley 2 Building and
Location Codes (Continued)

Descrioti

The location at which service water system piping passes
vertically through the 718’ elevation of the Personnel Access
Tunnel.

Spent fuel operating floor located at the 766' elevation of the
Fuel Building.

Room containing the volume control tank located at the 758’
elevation of the Primary Auxiliar Building,

Valve Pit A housed under a secured structure located
outdoors northeast ¢ f the control building

Valve Pit B houscd under a secured structure located
outdoors northeast of the control building.
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al Beaver Valley 2

Table 4-2. Partial Listing of Components by Location

COCATION SVETEM | COMPONENT D [ COMP
TYPE
YTOPAB WS SW. 1074 WV
TIOPAR WS w1070 MoV
TTOPAE WS SW. 1070 11%
(TTBNSG | AFWS | AFW.23B
7IBNSG THAS ™SS 1008 oV
(TIBNSG  JCHRS . |OSSPeiB WoP
TTBNSG [ {{o13 (HE 8638 MOV
[TTENSE {ofof N HU=TIE TRE) 3 oV
TIBNSG ECCS (HGI 8638 oV
TENSG | {elo14 CHeTee78 WMoV ]
TIBNGG 5 [SW 1048 MoV
716554 AFWS  |AFW.22 TOP
718550 AFWS AFW 23A
TI8550 CHAG | O55-100A MoV |
718550 THRS | QS5 P2IA WDP
716550 ECCS | LHSI-863A MoV
RALEL) ECCS  |LHBIBBTIA [Te)Y
(716950 ECCS  |LHSIBe WMoV ]
718580 GCS  |CHGIBBEIA WOV |
(718550 SW. 1048 oV
(718556 WS N oV |
18550 SWE . oV |
(TISERCE e
(TAGERCE EP-MCCETA
AL EP  [EP-MCCEIZ  [WCC |
735550 AFWS | AFW. 100F =
(735556 AFWS | AFW- 1000 "
(735556 AFWS | AFW. 100A "V
[73555G AFWS | AFW. 100F "V
99



Table 4-2. Partial Listing of \"om onents by Locationr
at Beaver Valley 2 ‘Continued)

——

R TR

—




Table 4-2. Partial Listing of Components by Location

at Beaver Valley 2 (Continued)

LOCATION SYSTEM | COMPONENT D | COMP
TYPE
DGeeAM SWS SW-1130 WOV
ESWGRME EP EP B5 20 BUS
ESWGRME. 43 EPBL 22 o
ESWGRME B EP-VBS 20 BUS
[ESWGRME EF EP VES 24 BUS
ESWGHME 42 EPBS20F | BUS |
TESWGRAME EF EPCB20F )
ESWGRME 43 EP-BS 20
ESWORME EP EPB5.2P BUS
TESWORME 43 EP-TH.20P TR
ESWaEAMW EF EP-BS ZAE U
ESWGRMW EP EP CB ZAE T8
FESWORMW 43 EEBS 2 BUS
ESWORMW EP EPVBS 21 U
ESWORMW 4 "e3 BUS |
ESWGHMW EP iN BUS
[ESWGRMW P EP-TR.28N i}
ESWGRAMW 4 BC21 9
WHP 2 TARM ECCS HHSI-P21A WoF
FHE 2 TARM Eces HHSI 275 MOV
THRPZIBAM ECCS HHSI P28
FHPZ BAM ECCS  |AHSI2758 MoV
HHP21CAM HHSIP2IC WMoP
HHBZIC] [ECCS | HHSI278C WV
HHPZ1 [ECCS  |HRSIPZIC [MOF |
[TNTRE SWS BWANTK TR
(TNTRE SWS WP21C WoP
TNTK WS SW-102¢1 WMoV
INTRE SWS | Sw.102¢02 V
TNTK SWS  |Sw-PziC
101
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Table 4-2. Partial Listing of Compcnents by Location
at Beaver Valley 2 (Coriinued)

COCATION SYSTEM | COMPONENT IO | COMP
TYPE
INTRE SWS SW-102C1 MoV |
WYRD TWE SW.ioz2ce . [MOV |
[INTRC 11 EPMCC B2 W]
NTRC TWE BWINTK TR
RTRE—TEWE— —TSWPTT
INTRE SWS BW. 1048 WV
[TNTRD 3 |2 Vo oR S M '
TNTRD WS, SWINTK TR
NTRD WS EWPZIA MOP |
INTKD SWS W 102A MOV
VEVR AFWS AFW TOBA SOV
WSVA AFWS AFW. 1080 SOV
WS VA AFWS  |AFW-1088 STV
TMSVA AFWS  |AFW-T08E SOV
MEVA AFWS | AFW.108C S0V
MSVA AFWE | AFW. 108F SOV
"PENANA ool U T T ) oV
"PENFIMA {011 T 1310 X Ve I
"PENFIMA EoCS | NHSI-B608 ["'a)Y
(PENRMA - JECCS | AWGSTeeTE WV
LWWMA TOCS | HHBI8ET0 NGV
(PITFM THRS | AGS 1668 MOV
"PTTRM o “TR6A 7)Y
PR CHAG | RSG5 18560C v
"R CHAS | R85 1680 v
L WS AW ERDWEY TR
"R REWE 373
3 AFWS | 8G21B
L AFWS 186218
L CHAE RES.SUMP. b




Table 4-2. Partial Listing of Components by Location
at Beaver Valley 2 (Continued)

RSSARM

1

1
s
i

RSS-P21A MOP

RSLARM | CHRS RSS-HXA X

| RSSARM | CHRS HSS- 156A MOV

miT
X

SSARM

|
Ty
n
w

QOSS.101A Ya)"

| YT

RSSARM SHRS. RSG-HXB X

CEEEETY [CHRS ASS.P21B MOP

RSSBRM I CHRS RSS-1568 MOV

| RSSBRAM | CHRS QSS-1018 MOV

5

PSSBAM




Table 4-2. Partlal Listing of Components by Location

al Beaver Valley 2 (Continued)

[ TOCATION SYSTEM | COMPONE! W—TW
TYRE
TRESCAM CHRS | RS PZIC
(RSSCAM | CHRS  |ASSTHXC X
[RESCAM THRS | RSS.186C MOV |
RSSCAM WS |SWIoR oV
LESRE CARS [RG5S P21D e
[RESORM ZHAS RES XD X
TRSGOAM  JCHAS [ NS5 158D (a1
GESRE WS 10 MoV
TAWST [CHAS STAWST A
AWST CHAS STAWS X
LSS ECCS STAWS T TR
VEITA WS SW.120A v
VPITA SWS SW-103A MoV
VPITA SWS SW-116A MOV
VPITA SWS SW-106A v
(VPITA WS SW-103A v
VPITE WS SW.1208 v
SW 1038 MoV
SW. 1168 MOV
(SW-1068 WMoy
SW-1038 MoV
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Beaver Valley 2

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

Al. SYSTEM DRAWINGS
All Fluid System Drawings

The simplified system drawings are accurate representations of the major flov.
paths in a system and the irportant interfaces with other fluid systems. As a general rule,
small fluid lines *hat are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrurnentation lines, vent lines, drain lines,
anc other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing‘i a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

- Water sources are located on the left and water "users” (i.e., heat loads) or
discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right
to left.
Another exception is the Reactor Coolant System (RCS) drawing which is
‘vessel-centered”, with the primary loops on both sides of the vessel.
Horizontal lines always dominate and break vertical lines.

Component symbols used in the fluid system drawings are defined in Figure
A-l.
- Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve ¢peration, etc.)

Valve symbols allow the reader to distinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
specific type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).

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

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

this Sourcebook.

- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.

- Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.
The primary flow path in the system is highlighted (i.c., bold white line) in
the location version of the fluid system drawings.
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Beaver Valley 2
Al.2 Electricai System Drawings

The electric power system drawings focus on the Class LE portions of the
plant’s electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each electrical system drawing; a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electnical system drawings are the following:

Flow generally is top to bottom '
In the AC power drawings, the interface with the switchyard and/or offsite
grid 1s shown at the top of the drawing.

In the DC power drawings, the batteries and the interface with the AC
ower system are shown at the top of the drawing
‘ertical lines dominate and break horizontal lines.

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

Locations are identified in terms of plant location codes v :fined in Section 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry
Locations of discrete components represent the actual physical location of
the component
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
Al.l Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
teatures of the site. The general view of the reactor site is obtained from ORNL-NSIC-55
(Ref. [). The site drawings are approximately to scale, but should not be used to estimate
distances on the site. As-built scale drawings should be consulted for this purpose.

Labels printed in bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included t%r 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 components and systems that are described in Section 3 of this Sourcebook .
Generally, the following buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. 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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drawings, are approximately to scale, should not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

Labels printed in uppercase bolded also correspond to the location codes
defined in Section 4 and used ir. the component data listings and system drawings in
Section 3. Some additional labels are included for informat.on and are printed in lowercase
type.

Al APPENDIX A REFERENCES

l. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear
Power Plants.”, ORNL-NSIC-55, Volumes | to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluid System Drawings
. (Continuea)
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APPENDIX B
. DEFINITION OF TERMS USED IN THE DATA TABLES

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

Caxic Defininon

RCS Reactor Coolant System

AFWS Auxiliary Feedwater System | |

ECCS Emergency Core Cooling System (including HHSI/Charging
and LHSI systems)

CHRS Containment Spray Systems (including Quench Spray and
Recirculation ngy Systems)

EP Electric Power System

SWS Service W ater System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in & data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described wbove. For component [Ds, the system preface corresponds to what the plant
calls the component (e.g. HPI, RHR). An example is HP1.730, denoun%‘ valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contrac.ion of the component number appearing in the plant piping and
instrumer.tation drawings (P&1Ds) an(r electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -

Refer to the location codes defined in Section 4.

COMPONENT TYPE (COMP TYPE) - Refer to Table B-1 for a list of component type
codes

POWER SOURCE - The compone... D of the power source is listed in this field (see
COMPONENT ID, above). In this data bz =, a "power source" for a particular component
(i.e. a load or a distribution component) is the next higher electrical Ais:sibution or
generaung component in a distribution system. A single component may fave more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen” by a load of a
powcr source is entered in this field. The downstream (output) voltage of 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 & third-of-a-kind load
(le a “swing" load) that can be powered from either of two AC load youps would be
identified as AC/AB. DC load group follows similar naming conventions.

L
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TABLE B, COMPONENT TYPE CODES

VALVES:

Motor-operated valve
Pneumatic (air-operated) valve
Hyd:aulic valve
Solenoid-operated valve
Manual valve

Check valve

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

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

PUMPS:

Motor-ariven pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel

Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk

Orifice

Filter or strainer

Spray nozzie

Heaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

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

Condensing («/'r-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator
Battery

114

COMPE TXPE

MOV
NV or AOV
HV
SOV
XV
cv
NCV
HCV
SV
SRV
PORYV

MDP
TDP
DDP

RV
SG
HX

T

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B'1. COMPONENT TYPE CODES (Continued’
. COMPUNENT COMP IYPE
ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transformer TRAN or XF!R
Battery charger (rectifier) BC or RECT
Inverter INV
U mmcrrupuble g wer supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS




