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CAlmON

The information in this report has been develo3ed over an extended period of time
based on a site visit, the Final Safety Analysis :leport, 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 document has not been independently verified by the licensee
or the NRC.

NOTICE

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

.

Mr. Mark Rubin
i A 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 International Corporation
; 10210 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, tables or figures. Supporting documentation
or references should be included if possible.
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BEAVER VALLEY 2 SOURCE 5001:

This sourcebook contains summary infonnation 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. Infonnation on selected reactor plant systems is
3 resented in Section 3, and the site and building layout is illustrated in Section 4. A
sibliography of re ports that describe features of this plant or site is presented in Section 5.
Symbols used in the s
in data tables arr defin'ystem and layout drawings are defined in Appendix A. Terms usededin Appendix B.

1. SUMMARY DATA ON PLANT
Basic infonnation on the Beaver Valley 2 nuclear power plant is listed telow:

Docket number 50 412-

Operator Duquesne Light Company-

Location Shippingport, PA-

Commercial operation date 11/87-

Reactor type PWR-

NSSS vendor Westinghouse-

Number ofloops 3-

Power (MWt/MWe) 2660/836
'

-

Architect engineer Stone & Webster Engineering Corporation
-

Containment type Subatmospheric, reinforced concrete-

cylinder with steci liner,

!

i 2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PL, ANTS
l

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 1-

Farley 1 and 2-

North Anna 1 and 2-

Robinson 2-

San Onofre 1-

Shearon Harris 1-

Summer-

Surry 1 and 2-

| Turkey Point 3 and 4-

Beaver Valley 2 is similar to most other three loop We ..ighouse plants in that it has three
tentrifugal charging pumps that also serve as the high head safety injection pumps. Beaver
Valle
three y 2 also has the same number and type of auxiliary feedwater pumps as the other

loop plants. Beaver Valley 2 has a subatmospheric containment that is comparable to
the containment designs for Beaver Vallev 1 North Anna 1 and 2, and Surry I and 2.
Other Westinghouse three loop plants have larg,e, dry containments.

OV
1 SSO

;

|
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C 3. SYSTESt INFORS1ATION
This section contains descriptions of selected systems at llcaver Valley 2 in

terms of general function, operation, system success criteria, major components, and
support system requirements. A summary of major systems at Beaver Valley 2 is
presented in Table 31. In the " Report Section" column of this table, a section reference
(i.e. 3.1,3.2, etc.) is provided for all systems that are described in this report. An entry of
"X"in this column means that the system is not described in this report, in the "FSAR
Section Reference" column, a cross reference is provided to the section of the Final Safety
Analysis Report where additional information on each system can be found. Other sources
of infomaation on this plant are identified in the bibliography in kction 5.

Several cooling water systems are identified in Tabte 31. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 31. Details on the indivitual cooling water systems are provided in the report

'

: sections identified in Table 31.
.

Ov

d
2 8SO
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Table 3-1. Summary of Heaver Valley 2 Systems Covered in this Report
. !

f
'

!
Generic Plant-Specific Report FSAR SectionSystem Name b em Name Section Referenec

4

Reactor IIcat Removal Systems l

;
- Reactor Coolant System (RCS) Same 3.1 5

- Auxiliary FeedwaterP FW)and Same 3_2 10.4.9 t

Secondary Steam Ret ''SSR)
Systems !,

i I

j - Emergency Core Cooling Systems Same
] (ECCS)

' [
] - Ili:;h-Pressure Injection IIigh IIcad Safety Injection / 3.3 63.93A j

!

; & Recirculation Charging System
L3

-_ Ixw-pressure Injection lowIlead Safety Injection / 3.3 5.4.7 I& Recirculation System
I

,

;
- Decay Ileat Removal (DiiR) - ResidualIIcat Removal (RIIR) X 5.43"

i Sysicm (Residual lleat Removal System
; . (RIIR) System) :

!

.
- Main Steam and Power Conversion Main Steam supply Sysicm X 103 !

. Systems Condensate and Feedwater Systems. 10.4J '

i Circulating WaterSystem 10.4.5 i
:

-- OtherIIcat Removal Systems None identified - -

? ,
*

i Reactor Coolant Inventory Control Systems -

2

- Chemical and Volume Contro1 System Same 3.9 93.4
(CVCS)(Charging System).,

4
e

!j - ECCS See ECCS,above - - !

i Q
O

!
I
i
I

!

!
|'

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

- t

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

Containment Systems ,

- Containment Same X 6.2.1 1

- Containment Heat Removal Systems

- Containment Spray Systems Quench Spray System 3.4 6.2.2.2.1
Recirculation Spray System 3.4 6.2.2.2.2 i

;

- Containment Fan CoolerSystem See Containment Ventilation - - t

System, below

- Containment Nonnal Ventilation Systems Containment Ventilanon 3.4 9.4.7.
System. including Atmosphere

|
Rectreulation and Atmosphere

}
Filtration Subsystems

!

- ' Combustible Gas Control Systems Same X 6.2.5 !

Reactor and Reactivity Control Systems
!- Reactor Core Same X 4 '

- Control Rod System Control Rod Drive System X 3.9N.4, 4.6

- Boration Systems See CVCS,above - - f
Instrumentation & Control (I&C) Systems
- Reactor Protection System (RPS) ReactorTrip System 3.5 7.2 i

- Engineered Safety Feature Actuation Same 3.5 7.3 |System (ESFAS)
|

,
.g

-

C
- Remote Shutdown System Emergency Shutdown Panel. 3.5 7.4.1.3 :

Auxiliary Shutdown 1%)el
|
:

!
!

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

Generic Plant-Specific Report FSAR Section3ystem Name System Name Section Reference

- Other I&C Systems Various systems X 7.6

Support Systems
- Class IE Electric Power System Same 3.6 8.1.5. 8.3

,

- Non-Class 1E Electric Power System Same 3.6 8.1. 8.2 i
!

- Diesel Generator Auxiliary Systems Same 3.6 9.5.4 thru 9.5.8
- Component Cooling Water (C CWp Primary Component Cooling 3.8 9.2.2

System Cooling WaterSystem

- Service Water System (SWS) Same 3.7 9.2.1

" - Other Cooling Water Systems Standby Service Water System X 9.2.1, 9 c7
Turbine Plant Component Water
System

t

- Fire Protection Systems Same X 9.5.1
;

- Room Heating. Ventilating, and Air- Same X 9.4.1 thru 9.4.16
Conditioning (IIVAC) Systems

- Instrumen: and Service Air Systems Compressed AirSystems X 9.3.1

- Refueling and Spent Fuel Systems Spent Fuel Pbol Cooling and X 9.1.3. 9.1.4
CleanupSystem. Light Load
llandling System

,
- Radioactive Waste Systems Radioactive Waste Management X 1I

g Systems

- Radiation Protection Systems Same X :2
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 SSstem Function
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.

3,1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) three parallel reactor coolant
loops, (c) reactor coolant pumps, (d) the primary side of the stcam generators (c) a
pressurizer, and (f) connected piping out to a suttable isolation valve boundary. An
isometric drawing of a 3 loop Westmphouse RCS is shown in Figure 3.1-1. Simplifiede

diagrams of the RCS and important system interfaces are shown in Figures 3.12
; and 3.13. A summary of data on selected RCS components is presented in Table 3.1 1.
<

j 3,1,3 System Oneration
J 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.

i RCS coolant inventory is measured by pressurizer water level which is maintained within a.

i prescribed band by the chemical and volutne control system (CVCS).
At power, core heat is transferred to secondary coolant (feedwater) in the steam<

i generators. The heat transfer path to the ultimate heat sink is completed by the main steam
i 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 generators, Flow in the RCS;

is maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
,

1
to the ultimate heat sink can be established by using the secondary steam relief system to2

vent main steam to atmosphere when the power conversion and circulating water systems
a

. are not available. If reactor core heat removal by this alternate path is not adequate, the
i RCS pressure will increase and a heat balance will be established in the RCS by venting
4

steam or reactor coolant to the quench tank through the pressurizer relief vaives. There are
i 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
*

j- of reactor coolant through the pressurizer relief valves). Repeated cycling of these relief
valves has resuhed 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 niakeup water s
containment can act as a heat sink: however, pills from the break. For a short period, thethe containment cooling systems must operate

,

in order to complete a heat transfer path to the ultimate heat sink.

: 3,1,4 System Success Criteria
The RCS " success" criteria can be represented in tenns of LOCA and transient.

j 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 systems are successful,-

or -

i

; 7 8SO
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O RCS integrity is not maintained, leading to a LOCA like condition (l.c.-

stuck-open safety or relief valve, reactor coolant pump seal failure), r.nd
LOCA mitigating systems are successful.

3.1.5 Comnonent Information

A. RCS
1. Total system volume, including pressurizer: 9370 ft3
2. Nonnal operating pressure: 2235 psig

B. Pressurizer
1. Internal volume: 1400 ft3

,

C. Reactor Coolant Pumps (3)
1. Rated flow: 88.500 gpm @ 280 ft. head (121 psid)(each)

] 2. Type: Vertical, single stage, centrifugal

D. Pressurizer Power Operated Relief Valves (3)
1. Set pressure: 2335 psig
2. Reliefcapacity: 210,000 lb/hr (each)

1

E. Pressurizer Safety Valves (3)
.

1. Set pressure: 2485 psig
2. Rellefcapacity: 345,000 lb/hr (each)

|O F. Steam Generators (3)
| V 1. Type: Verticalshell and U tube
; 2. Model: Westinghouse model 51.

3.1.6 Suonort Systems and Interfaces.

| A. Motive Power
1. The reactor coolant pumps are supplied from hon Class IE switchgear.
2. The pressurizer heaters are Class IE AC loads that can be supplied from the

.

standby diesel generators as described in Section 3.6.
.

B. Reactor Coolant Pump Seal Injection Water System
i The charging system (see Section 3.9) supplies seal water to cool the reactor
1

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. Ifloss 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
.!

reactor coolar.t to an acceptable level before it enters the pump bearing and seal
area (Ref.1).

3.1.7 Sgc1[qtt 3.1 References.
1, Beaver Valley 2 FSAR Section 5.4.1.2.2.,

.

.

i
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Table 3.1-1. Beaver Valley 2 Reactor Coolant System Data Summary *

for Selected Components
i

COMPONENT ID COMP. LOCATION POWER SOURCE VOLT. E POWER SOURCE EMERG.TYPE LOCATION LOAD GRP.RCS-455C NV RC E P-BS-22 125 ESWGRME DQ2
RCS-455D NV RC EP-BS-21 125 ESWGRMW DC/1
RCS-456 NV RC EP-BS-21 125 ESWGRMW DC/1

,

RCS-535 MOV RC EP-MCC-E6 480 735ERCB AC/B
j RCS-536 MOV RC EP-MCC-E5 480 735WRCB AC/A
| RCS-537 MOV RC EP-MCC-E5 480 735WRGB AC/A

RCS-PZR HTR RC EP-BS-2N 480 ESWGRMW AC/A '

RCS-PZR HTR RC EP-BS-2P 480 ESWGRME AC/B
RCS-VESSEL RV RC
RHR-701A MOV RC EP-MCC-E5 480 735WHCB AG, A

RHR-701B MOV RC EP-MCC-E5 480 735WRCB AC/A
RHR-7018 MOV RC EP-MCC-E6 480 735iRC8 | AC/B
RHR-702A MOV RCea - EP-MCC-E5 480 735WRCB AC/A-

, , RHH-702A MOV RC EP MCC-E6 480 735ERCB AC/B
RHR-7028 MOV RC EP MCC-E6 480 ' 735ERGB AC/B

l

L
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,
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1

3.2 AUXILIARY FEEDWATER SYSTEM (AFWS) AND
SECONDARY STEAM RELIEF SYSTEM (SSRS)i

3.2.1 System Function
'

The ARYS pmvides a source of feedwater to the steam generators to remove
heat from the reactor coolant system (RCS) when: (a) the main feedwater system is not
available, and (b) RCS pressure is too high to permit heat removal by the residual heat
removal (RllR) system. Tne Secondary Steam Relief System (SSRS) provides a steam
vent path from the stet m generators to the atmosphere, thereby completing the heat transfer
path to an ultimate heat sink when the main steam and power conversion systems arv not
available. Together, the AFWS and SSRS constitute an open loo
provides for heat transfer from the RCS following transients and small p fluid system thatbreak LOCAs.

3,2,2 System Definition

The ARVS consists of two motor driven pumps and one steam turbine driven,

pump thi draw a suction on the primary plant demineralized water storage tank (PPDWST)
and supply feedwater to all three steam generators. The turbine drive for the turbine driven
pumpis supplied with steam from each of the steam generators. The AFWS also includes
the associated piping and valves necessary to connect the PPDWST 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 ARVS and the SSRS are shown in Figures 3.21
and 3.2 2. A sumtnary of data on selected AFWS components is presented in Table 3.21.

3.2.3 System Oncration

During nonnal o ration the ARYS is in standby, The motor driven pumps are
i staned on either a safetv jection signal, a low low level in two out of three steam

generators, trip of the main eedwater pumps, failure of the turbine driven ARYS pump, or
a loss of offsite power. The turbine driven pump will start on either a low low level in any
steam generator or an undervoltage on the reactor coolant 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 modulating the appropriate flow
control valve in the supply line. Downstream of the control valves, check valves are
3rovided to prevent the loss of auxiliary feedwater in the event of an auxiliary feedwater
ieader rupture. The turbine driven pump is capable of supplying 700 g am to the steam
generators, and the two motor driven pumps each have a design capacity o' 375 gpm.

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

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

13 8/90
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3.2,4 System Success Criterin

j For the decay heat removal function to be successful, both the ARYS and the
; SSRS must operate successfully. The ARYS success criteria are the following:

The turbine driven pump or both motor-driven pumps can provide adequate-

llow to the steam generators.i

The PPDWST or the service water system is an adequate source of water for thei -

| ARYS pumps.
Makeup to at least two steam generators provides adequate decay heat removal

4 -

from the RCS.;
: .

; 3.2,5 comnonent Information

! A. Mc or driver $ ARVS pumps 23A,23B
; 1. Rated flow: 375 ppm @ 2760 ft. head (1197 psid)'

2. Rated capacity: 50%
3. Type: lionzontal centrifugal

! B. Turbine driven ARVS pump 22
1

1. Rated flow: 700 ppm @ 2760 ft. head (1197 psid)
2. Rated capacity: lw_%

! 3. Type: llorizontal centrifugal
i

C. Prirnary Plant Demineralized Water Storage Tank
i 1 Capacity: 140,000 gallons
| 2. Reserved for AFWS use: 127,500 gallons
;

i g D. Atmospheric Dump Valves (3,1 per line)
-

'

l. Set pressure: Modulates to maintain a steamline prest.ure as detemiined
from the main control room.

4

j 2. Reliefcapacity: 26,200 lb/hr (each) @ 100 psia
890,000 lb/hr (each) @ 1,100 psia ~

;

j 3,2.6 Sunnort Systems and Interfaces
>

: A. Control Signals
; 1. Automatic

The AFWS motor driven pumps are automatically actuated on either a safely:
i

injectioa signal, a low low levelin two out of three steam generators, trip ofj
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

4

emergency shutdown panel.
'

B. Motive Power
4

1. The motor driven AFWS pumps and AFWS flow control valves are Class,

;
IE loads that can be supplied from the standby diesel generators as
described in Section 3.6.

e

~

;

!

14 8SO
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2. 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

N supplied from the Class lE DC system.

C. Other
1. Lubrication and cooling are assumed to be provided locally for the AFWS

pumps.
2. AFWS pump room cooling is provided by the Safeguards Area Ventilation

System which removes heat dissipated into the building from the
equi sment, This ventilation system consists of two identical systems:
sout.1 safeguards aren 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 frorn the
Class 1E AC system.

3.2.7 Section 3.2 References

1. Beaver Valley 2 Final Safety Analysis Repert. Section 10.4.9.1.
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Table 3.2-1. Beaver Vaisey 2 Auxiliary Feedwater System Data Summary -

for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VO LTA G E POWER SOURCE EMERG.
TYPE LOCATION t.OAD GRP.

AFW-100A HV 735SSG -# EP-MCC-E13 480 735WRCB AC/A

AFW-1008 HV 735SSG EP-MCC-E14 430 735ERGB AC/B

AFW-100C HV 735SSG EP-MCC-E13 480 735WRCB AQA

AFW-100D HV 735SSG EP-MCC-E14 480 735ERCB AC,B

AFW-100E HV. 735SSG EP-MCC-E13 480 735WRGB AQA

AFW-100F HV 735SSG EP-MCC-E14 480 735ERCB AC/B

AFW-105A SOV MSVA EP-BS-21 125 ESWGRMW DQ1

AFW-105B SOV MSVA EP-BS-22 125 ESWGRME DC2

AFW-105C SOV MSVA EP-BS-21 125 ESWGRMW DO1

AFW-105D SOV MSVA EP-BS-22 125 ESWGRME DC/2

AF W-105E SOV MSVA EP-BS-21 125 ESWGHMW DQ1

AFW-105F SOV MSVA . EP-BS-22 125 ESWGRME DC/2

g AFW-22 TDP 718SSG

AFW-23A MDP. 718SSG EP-BS-2AE 4160 ESWGRMW AC/A

AFW-238 MDP 718NSG - EP-BS-2DF 4160 ESWGRME ACeB

AFW-PPDWST IK PPOWST

SG-21A SG RC
i

SG-21B SG RC

SG-21C SG: RC

oo

-

-
-
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3.3 EhlERGENCY CORE COOLING SYSTEh! (ECCS)

3.3.I System Funcilon

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 heat
sink is completed by the containment heat removal system (see Section 3.4). A separate
residual heat removal (RilR) system (not part of the low head ECCS subsystem) provides
for shutdown cooling of the RCS.

3.3.2 System Definition
The emergency coolant injection (ECI) function is perfonned 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 lnto 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 sumps of the char;ing system (CVCS) and feeds a common
header which injects direct
high head injection pumps,

y into the RCS co d legs and hot legs. There are no separate
it should be noted that the third charging pump GiHSI P21C)

is an installed spare. The low head safety injection system consists of two motor-driven
sumps which deliver water to the three RCS cold legs and to two RCS hot legs. The
Refueling 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 LHS! when the RWST reaches a predetermined
low level setpoint. In the recirculation mode, these two recirculation spray pumps provide
water directly to the RCS via the LHS1 system, as well as to the suction of the
HHSI/ charging p, umps for high pressure recirculation. The recirculation spray system is

. discussed in Section 3.4.
j Simplified drawings of the low head safety injection system are shown in
; Figures 3.31 to 3.3 3. The high head safety injection system is shown in Figures 3.3 4 to~

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 3.31.,

Operation of the centrifugal charging pumps in the normal charging role is discussed in;

i Section 3.9.

3.3.3 System Oneration<

i
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 8/90
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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.*ction system, discharging 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 LHSI and
lillSI/ Charging pumps take suction on the RWST and deliver borated water to the RCS.
The relative importance of the HHSI/ Charging pumps is increaseo 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 automatically when
the RWST reaches a predetermined low level setpoint. Only limited op:rator actions, such
as opening or closing saecific valves, are required to complete ine transfer, in the
recirculation mode the L ISI 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 IllSI
system (i.e., for low pressure recirculation) or to the suction of the HHS!/ charging pumps
(i.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 System Success Criterin
LOCA mitigation requires that both the emergency coolant injection andO emergency coolant recirculation (ECR) functions be accomplished. The ECl success,

V critena 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
1 of 3 high lead safety injection / charging pumps takes a suction on the RWST-

and delivers water to the RCS, and
1 of 2 low-head safety 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 LOCAs that do not result in RCS depressurization below the LHS!;

pump shutoff head, the HHSI/ charging pumps are required. The ECl success criteria for a
small LOCA are the following:

,

1 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 following small LOCA ECR
success criteria will apply:

A

20 8/90
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The successful establishment of at least one tandem pumping path from the-

containment sump to an RSS pump to one llHSI/ charging pump to the RCS.

\
The RCS can be depressurized by the following means if the LilSi pumps are

to provide makeup following a small LOCA:

RCS cooldown (i.e., using the AIAVS, see Section 3.2)-

Opening the power operated relief valves on the pressurizer (three PORVs are-

availaole, see Section 3.1)

3.3.5 Comoonent Information

A. Low Head Safety injection pumps P21 A, P21B
1. Rated flow: 3000 gpm @ 225 ft. head (97.6 psid)
2. Rated capacity: 100%
3. Type: horizontal centrifugal

B. liigh Head Safety injection / Charging Pumps P21 A, P21B, P21C
1. Rated flow: 150 gpm @ 5800 ft, head (2515 psid)
2. Rated capacity: 100 %
3. Type: verticalcentrifugal

C. Accumulators (3)
1. Total accumulator volume: 1450 ft3
2. Nominal water volume: 925 ft3
3. Nominal operating pressure: M0 psig
4. Nominal boron concentration: 1900 ppm/O

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

3.3.6 Sunnort Systems and _ Interfaces

A. Control signals
1. Automatic

a. The ECCS subsystems are automatically actuated on any of the
following safety injection signals:

1.ow pressurizer pressure-

1.ow steam line pressure in one line-

High containment pressure-

Manual actuation from the main control board
-

b. The SIS initiates the following actions:
reactor trip-

starts the diesel generators-

starts the HHSI/ charging and LHSI pumps-

opens the RWST to HHSI/ charging pump isolation valves
,-

ogns the HHSl/ charging pump to RCS cold legs isolation valves-

c oses the normal charging line isolation valves-

C'T;

d
21
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c. The RWST is provided with level alarms to indicate that the useable

O volume of the RWST has been exhausted. Four transmitters (four
channels) are provided to autornatically actuate the ECCS and
containment spray system switchover from injection mode to
recirculation mode.

2. Remote manual
A safety injection si,;nal can be initiated by remote manual means from the
main control board un the control room. The transition from the injection
phase to the recirculation phase of ECCS operation requires limited remote
manual actions.

B. Motive Power
All ECCS motor driven pumps and motor operated valves are Class lE AC
loads that can be supplied from the standby diesel generators as described in
Section 3.6.

C. Other
1. Cooling for the lillSI/ charging pumps is provided by the Service Water

System (see Section 3.7),
2. Cooling for the LilSI pumps is assumed to be provided locally.
3. Pump lubrication is assumed to be provided locally
4. LilSI pump room cooling is arovided by the Safeguards Area Ventilation

System. See Section 3.2 for c etails.
5. Fil-ISI pump room cooling is provided by the Auxiliary Building Ventilation

System. Normally. operating portions of this system are not required to
operate during accident condin,ons.

OQ 3.3.7 Section 3.3 References

1. Beaver Valley 2 Final Safety Analysis Report. Section 6.3.2.
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Table 3.3-1. Beaver Valley 2 Emergency Core Cooling Syt Am Data Summary I
for Selected Components

-
.

COMPONENT ID COMP. LOCATION POWER SO'' !i'Ot.A''; ER 3 OUNCE EMERG.
TYPE LOCATION LOAD G %

.

HHSI-1158 MOV BLNDRM EP-MCC-E3 ISSPAB AC/A r

HHSI-115B MOV BLNDRM EP-MCC-E3 480 759 AB AC/A
'

HHSI-1150 MOV BLNDRM EP-MCC-E4 480 ' 755PAB AC/B
HHSI-1150 MOV BLNDRM EP-MCC-E4 480 755PAB AC/B
HHSI-122 AOV BLNDRM

'

HHSI-259 MOV RC EP-MCC-E5 480. 735WRCS r.d/A
HHSI-275A 'lMOV HHP 21 ARM EP-MCC-E3 480 755PAB

'

AC/A
HHSI-2758 MOV HHP 21BRM EP-MCC-E3 480 755PAB ~AC/A
HHSt-275C MOV HHP 21CRM - EP-MCC ' ; 480 755PAB AC/A
HHSI-310 MOV RC EP-MCC-E6 480 735ER(5 AC/B
HHSI-8130A MOV BLNDRM EP-MCC-E3 480 755PAB AC/A I

HHSI-8130B MOV BLNDRM EP-MCC-E4 480 755PAB AC/B
t HHSI-81318 MOV BLNDRM EP-MCC-E4 480 755PAB AC/Bi j

HHSI-8132A MOV BLNDRM EP-MCC-E3 480 755PAB AC/A f
HHSI-81328 MOV BLNDRM EP-MCC-E4 480 755PAB AC/B !

HHSI-8133A MOV BLNDRM EP-MCC-E3 480 755PAB AC/A
HHSI-8133B MOV BLNDRM EP-MCC-E4 480 755PAB AC/B
HHSI-813A MOV BLNDRM EP-MCC-E3 480 755PAB AC/A

i HHSt-836 MOV PENRMA EP-MCC-E5 480 735WRCB AC/A
HHSI-841 MOV BITRM EP-MCC-E4 480 755PAB AC/B

<

HHSI-867A MOV BITRM . EP-MCC-E3 480 755PAB AC/A
HHSI-8678 MOV BITRM EP-MCC-E4 480 755PAB AC/B !,

4 HHSI-867C MOV PENRMA EP-MCC-E5 480 735WRCB AC/A
HHSif67D MOV PENRMA EP-MCC-E6 480 735ERCB AC/B

'

HHSI-869A MOV PENRMA EP-MCC-E5 480 735WRCB AC/A

HHSI-8698 MOV PENRMA EP-MCC-E6 480 735ERCB AC/B

HHSI-P21A MDP HHP 21 ARM EP-BS-2AE 4160 ESWGRMW AC/A,

HHSI-P21B MDP | HHP 21BRM EP-BS-2DF 4160 ESWGRME AC/B

__ ___ _



__ . - . .. _ . . . - . - _ -_.
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Table 3.3-1. Beaver Valley 2 Emergency Core Cooling System Data Summary -
,for Selected Components (Continued) '

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

}HHSI-P21C MDP HHP 21CRM EP-BS-2AE 4160 ESWGRMW AC/A
iHHSI-P21C MDP HHP 21 CHM EP-BS-2DF 4160 ESWGRME AC/A

LHSI-863A MOV 718SSG EP-MCC-E11 480 735SSG AC/A | ;
'

LHSI-863A MOV 718SSG EP-MCC-E11 480 735SSG AC/A
LHSI-8638 MOV 718NSG EP-MCC-E12 480 735NSG AC/B

2 LHSI-8638 MOV 718NSG EP-MCC-E12 480 735NSG AC/B '
<

LHSI-8811 A MOV 718SSG EP-MCC-E11 480 735SSG AC/A
LHSI-88118 MOV 718NSG EP-MCC-E12 480 735NSG AC/B

~

LHSI8878 MOV. 718NSG ' MCC-E12 480 7Y,NSG AC/B
~

-

LHSI-8887A MOV 718SSG l ~ 9 TCC-E11 480 735SSG AC/A7

SI-RWST - TK RWST I
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3.4 CONTAINMENT COOLING SYSTEMS

| 3.4.1 System Function
I 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 coolant4

: accident. In conjunction with the ECCS, the CHRS completes the post LOCA heat transfer
1 path from the reactor core to the ultimate heat sink.

3.4.2 System Definition
i The Containment Ventilation Syster" consists of two separate subsystems-
1
i Containment Atmosphere Recirculation System-

Containment Atmosphere Filtration System) -

;

i The atmos phere recirculation system is a non safety system consisting of three fan cooler
{ units and cistribution ductwork that provides for containment temperature control during

. normal conditions and following a loss of offsite power. The atmosphere filtration
! subsystem performs an air cleanup function.

: The CHRS consists of two separate subsystems:

- Quench Spray System (QSS)
- Recirculation pray System (RSS)

The QSS consists of two parallel 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 headcrs and four pumps and heat
i exchangers. The two redundant recirculation spray pumps, that are connected to the same

spray ring headers, are supplied with emeigency power from separate emergency diesel
generators. The four RSS pumps take suction from a common containment sump.

Simplified drawings of the Quench Spray System are shown in Figures 3.41-4

and 3.4-2, and simplified drawings of the Recirculation Spray System are shown ini

i 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.
i

3.4.3 Sntem Oneration
During normal operation, containment cooling is provided by the fan cooler -

units in the containment atmosphere recirculation system which is a subsystem of the4

containment ventilation system _The containment atmosphere recirculation system4

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 (CfB) signal and are effective
,

approximately 90 seconds after a design basis LOCA. Each QSS pump operating alone is
capable of supplying approximately 3,000 gpm of spray to the QSS headers. Quench

. spray operation is temiinated when RWST level drops to a prescribed low level serpoint.
] 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

31 8SO

i
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level, two of the four RSS trains (trains C and D) are automatically switched from the spray
recirculation mode to the ECCS cold leg recirculation mode. as discussed in Section 3.3.

g The remaining two RSS trains continue perfonning 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 tenninating all outleakage from the containment to the environment under any
combination of credible events.

3.4.4 System Success Criteria

Two of three containment air recirculation units are recuired to maintain
containment temperature less than 105 F during nonnal operation (Ref. ,).

The success criteria for the post accident containment heat removal function is
not clearly defined in the Beaver Vallev 2 FS AR (Ref. 2). It appears that this function can
be accomplished by the combined geration 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
criteria for emergency coolant recirculation (ECR) is described in Section 3.3.

3.4.5 Comoonent Information,

A. Containment Air Recirculation Unit (3)
1. Rated flow: 150/100 cfm/ fan
2. Rated capacity: 507c (based on normal containment heat loads)

B. Recirculvion Spray System Pumps P21 A, P21B, P21C, P21D
1. Rated t'ow: 3500 gpm @ 266 ft head (115 psid)
2. Rated capacity: 100?c
3. Type: vertica: centrifugal

C. Quench Spray Systen Pumps P21 A, P21B
1. Rated flow: 3000 gpm @ 300 ft. head (130 psid)
2. Rated capacity: 107/c
3. Type: horizontalce1trifugal

D. Recirculation Heat Exchangers (4)
1. Design duty: 1.43 x 106 Bru/hr (each)
2. Type: shelland tube

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

3.4.6 Suncort Systems and Interfaces

A. Control Signals
1. Automatic

a. The containment air recirculation units are automatically t'ipped 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).O

32 8/90
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/ c. The RSS pumps are automatically actuated approximately ten minutes
after a CIB 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. Reaote manual
The QSS and RSS can be ac_tuated by remote manual means from the main
control board in the control room.

B. Motive Power
1. The containment air recirculation units are supplied from the Class lE

buses.
2. The QSS and RSS pumps and motor operated valves are Class IE ACloads

that can be supplied from the standby diesel generators, as described in
Section 3.6. Redundant loads are supplied from sepamte load groups.

C. CoolingWater
1. The containment recirculatior units ere cooled by the chilled water system

during normal operation. These 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).

D. Other
1. Lubrication and pump cooling are assumed to be provided locally for the

QSS and RSS pumps.

tO 2. QSS and RSS pump room cooling is provided by the Safeguards Area -

,

Ventilation System.

3.4.7 Section 3.4 References;
,

i

1. Beaver Valley 2 Final Safety Analysis Report, Section 9.4.7.1.3,
2. Beaver Valley 2 Final Safety Analysis Report, Section 6.2.2.2.
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;Table 3.4-1. Beaver Valley 2 Containment Heat Removal System Data Summary
{

-

fOr Selected Components
,

;
,

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

OSS-100A MOV 718SSG EP-MCC-E11 48C' 735SSG AC/A
OSS-1008 MOV 718NSG EP-MCC-E12 480 735NSG AC/B

'

OSS-101 A MOV RSSARM EP-MCC-E11 480 735SSG AC/A
OSS-101B MOV RSSBRM EP-MCC-E12 480 735NSG AC/B
OSS-P21A MDP ' 718SSG EP-BS-2AE 4160 ESWGRMW AC/A
OSS-P218 MDP 718NSG EP-BS-2DF 4160 ESWGRME AC/B
RSS-I SSA MOV PITRM EP-MCC-E11 480 735SSG AC/A f
RSS-1558 MOV PITRM EP-MCC-E12 480 735NSG AC/B '

RSS-155C MOV PITRM EP-MC-E11 480 735SSG AC/A
RSS-155D MOV PITRM EP-MCC-E12 480 735NSG AC/B
RSS-156A MOV RSSAHM EP-MCC-E11 480 735SSG AC/A

'
RSS-1568 MOV RSSBRM EP-MCC-E12 480 735NSG AC/B

$ RSS-156C MOV RSSCRM EP-MCC-E11 480 735SSG AC/A i

RSS-156D MOV RSSDRM EP-MCC-E12 480 735NSG AC/B

7
RSS-HXA HX RSSARM |

2

RSS-HXB HX RSSBRM !

RSS4tXC HX RSSCRM

RSS4:XD HX RSSDRM
,

RSS-P21 A MDP RSSARM EP-BS-2AE 4160 ESWGRMW AC/A
'

RSS-P21B MDP RSSBRM EP-BS-2DF |4160 ESWGRME AC/B

! RSS-P21C MDP' RSSCRM EP-BS-2AE 4160 ESWGRMW AC/A

RSS-P21 D - MDP RSSDRM EP-BS-2DF 4160 ESWGRME AC/B I

RSS-SUMP TK RC

! ce
Do

)
;

|

6
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3.5 INSTRUMENTATION AND CONTROL (I & C) SYSTEMS

3.5.1 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 conditions exceed
one or more specified limits. The ESFAS will automatically actuate selected safety systems
based on the specific limits or combinations of limits that are exceeded. A remote
shutdown ca? ability is provided to ensure that the reactor can be placed in a safe cor.dition
in the event t1at the main control room must be evacuated.

3.5.2 System Definition

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 assemblics to drop into the core. The
ESFAS includes independent sensor and transmitter units, logic umts, arid relays that -i

interface with the control circuits for the many different sets of engineered safety features
components that can be actuated. Operator iristrumentation display systems consist of
display panels in the control room and at local control stations that are powered by the 120
VAC electric power system (see Section 3.6)

A summary of data on selected I & C system components is presented in Table
3.5-1,

3.5.3 System Goeration

'

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)-

- Overtemperature delta T
- Overpower delta 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-

s
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Low feedwater flow-

Low low steam generator water level-

Manual-

'

B. ESPAS
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 (ESP) equipment. The following functions are
actuated by the ESFAS:

Safety injection symem actuationi -

Contamment isolation Phase A and Phase B
,

-

Automatic transfer of ECCS injection to recirculation-

Service water system actuation --

- Auxiliary feedwater system actuation
- Emergency diesel generators start

Containment quench spray and recirculation spray actuation-

Main steam line isolation-

Feedwater isolation-

Control room ventilation isolation-

i

The ESFAS provides an actuation signal to each individual component in the
required engineered safety featuits system.

C. Remote Shutdown '

O If tetaporary evacuation of the_ control room is required,-the operator 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 standby
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 local
relay, panel. In the event of an exposure fire, the-switching capability of the
auxtli shutdown panel (ASP) provides a means of atternate shutdown
capabill . The ASP will control train-A of the Class IE systems necessary for
safe shu own.

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

Reactor Coolant 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:

; a

a
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i

i

4
_ ~}-

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



_ _ _ _ _ _ . . . _

| e .

Beaver Valley 2

Reactor Coolant System-

(Q - Residual Heat Removal System
Main Steam System-

'y
High Head Safety injection / Charging System-

Senice Water System-

Electric Power System-

3.5,4 System Success Criteria

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 is lost, or when the channel is temporarily removed from
senice for testing or maintenance (i.e. the channel has a fail. safe failure mode).
A reactor scram will occur upon loss of control power to the 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 pennit testing of the trip breakers.
Details of the scram system for Beaver Valley 2 have not been detennined.

B. ESFAS
In genaral, the loss of insts at 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.

I C. Manually-Initiated Protective Actions
,CN When reasonable time is available, cenain pmtective actions may be performedi

| \' ,) 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 rootor control center). To make these judgments,
data on key plant parameters must be available to the operators.

1

3.5.5 Suonort Systems and Interfaces

A. Control Power
Operator instrumentation displays are powered from the 120 VAC instrument
buses (see Section 3.6).

B. Other
1. 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.

3.5.0 Section 3.5 References

1. Beaver Valley 2 Final Safety Analysis Report, Section 7.

| w
42 8/90



- - .. - - . -. .. - _ . _ _ _ - . _ - - - - - . - - -

| o *

Beaver Valley 2
,

'

3,6 ELECTRIC POWER SYSTEM

3,6.1 System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class lE 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 System Definition
The Class lE system is divided into two redundant trains per unit (trains A and

B), with either one of the trains capable of providing power to su)
establish and maintain a safe shutdown condition. The engineerec. port systems needed tosafety features for Unit
2 receive power from two 4160 VAC buses, designated 2AE (train A) and 2DF (train B).
The emergency source of power for these buses are two diesel generators; diesel generator
21 feeds bus 2AE, and diesel generator 2 2 feeds bus 2DF. Each 4160 VAC bus feeds
one emergency 480 VAC substation through transfomiers, and the 480 VAC substations in
turn supply power to various motor control centers.

The 125 VDC system provides power for control and instrumentation and other
loads. There are four 125 VDC systems (designated 21, 2 2, 2 3, and 2-4), each
consisting of a dedicated battery, distribution switchboard, and a charger or rectifier.,

Four independent Class lE 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 sup 31y consists of an inverter, transformer, and a vital panel,

Simplified one line c.iagrams of the station electric power system am shown in
Figures 3.61 and 3.6 2. The 4160 and 480 VAC systems are shown in Figures 3.6 3

L 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 Tablei

3.61. Selected loads and components supplied by the C! ass IE electric power system are
listed in Table 3.6-2.

3.6,3 System Ooeration

During normal operation, the Class lE electric power system is supplied from
normal 4160 VAC buses 2A and 2D which in turn receive power from the main generator
through the two station seruce transformers,2C and 2D. The emergency sources of AC
power are the diesel generators. The transfer from the preferred power source to the diesel
generators is accomplished automatically by opening the normal source circuit breakers and
then reenergizing the Class IE portion of the electric power system from the diesel
generators.

The DC power system normally is supplied through the battery chargers, with
the batteries " floating" on the system, maintaming 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 eithu 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/l or DC/2, based on the battery power
source.

| 3.6.4 System Success Criteria
i Basic system success criteria for mitigating transients and loss-of coolant
| accidents are defined by front line systems, which then create demands on support
j systems. Electric power system success criteria are defined as follows, without taking
; credit for cross-ties that u.ay exist between independent load groups:
.

! - Each Class IE DC load group is supplied from its respective battery (also
i needed for diesel starting)
j Each Class IE AC load group is isolated from the non Class IE system and is-

; supplied from its tespective emergency power source (i.e. diesel generator)
! Power distribution paths to essential loads are intact-

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

3.6.5 Comnonent Information
.

: A. Standby diesel ger'erators 21,2-2
'

l. Rated load: 4238 kW (continuous duty)' ' Rated voltage: 4160 VAC
3. Manufacturer: ColtIndustries

*

4 B. Batteries 21,2-2,23,2-4
'

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

t

. 3,6,6 Suonort Systems and Interfaces
! \
; A. Control Signals
| 1. Automatic
i The standby diesel generators an: automatically started on loss of voltage on'

the respective 4160 VAC bus or receipt of a safety injection signal.
2. Remote manual

The diesel generators can be started, and many distribution circuit breakers,

| can be operated, from the control room, emergency shutdown panel, and
j- the auxiliary shutdown panel (DG 2-1 only).

. B. Diesel Generator Auxiliary Systems
| 1. Emergency Diesel Generator Cooling Water System
| Each diesel generator can be cooled by the service water system (see Section

3.7).,

I 2. Diesel Starting System'

Each diesel generator is equipped with an independent starting air system.
| 3. 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 se aarate
58,000 gallon fuel oil storage tank embedded in concrete and located xlow
the diesel generator building.,

4. Diesel Lubrication System,

Each diesel generator has an independent oil lubrication system.
| S. Diesel Room Ventilation System
! This system consists of exhaust fans which maintain the environmental

conditions in the diesel room within limits frit which the diesel generatori

! 44
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and switchgear have been qualified. This system may be needed for long-p tem 1 operation of the diesel generator.
(

C. Emergency Switchgear and Battery Room Ventilation Systems
These systems maintain acceptable environmental conditions in the switchgear
and battery rooms, respectively, and may be needed for long term operation of
the electric power systems. Each system consists of two 1(X)-percent capacity
fans which draw power from the Class IE AC system.

3.6.7 Section 3.6 References

1. Beaver Vala e Final Safety Analysis Report.
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Figure 3.6-1. Beaver Valley 2 Station Electric Power System
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Table 3.6-1. Beaver Valley 2 Electric Power System Data Summary I-

for' Selected Components
!

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOC ATION LOAD GRP.EP-BC-21 BC ESWGRMW EP-MCC-E5 480 735WRCB DC/1 !

EP-BC-22 BC ESWGRME EP-MCC-E6 480 735ERCB DC/2
EP-BS-21 BUS ESWGHMW EP-BC-21 125 ESWGRMW DC/1

-

EP-BS-22 BUS ESWGRME EP-BC-22 125 ESWGRME DC/2
*

-

EP-BS-22 BUS ESWGPME EP BL-22 125 ESWGRME DC/2 j
EP-BS-2AE BUS ESWGRMW EP-DC 21 4160 DG21RM AC/A
EP-BS-2DF BUS ESWGRME EP-DG-22 4160 DG22RM AC/B
EP-BS-2N BUS ESWGRMW EP-TR-28N I 480 ESWGRMW AC/A
EP-BS-2P BUS ESWGRME EP-TR-29P 480 ESWGRME AC/B
EP-B T-21 BATT BAT 21 RM

EP-BT-22 BATT BAT 22HM

EP-CB-2AE - CB ESWGRMW

$ EP-CB-2DF CB ESWGRME
EP-DG-21 DG DG21RM AC/A
FP-DG-22 DG DG22RM i

EP-MCC-E1 MCC INIKD EP-BS-2N 480 ESWGRMW AC/A ;

EP-MCC-E11 MCC 735SSG EP-BS-2N 480 ESWGRMW AC/A [
EP-MCC-E12 MCC 735NSG EP-BS-2P 480 ESWGRME AC/B
EP-MCC-E13 MCC 735WRCB EP-BS-2N 480 ESWGRMW AC/A |

EP-MCC-E14 MCC 735ERCB EP-BS-2P 480 ESWGRME AC/B

EP-MCC-E2 MCC INIKC EP-BS-2P - 480 ESWGRME AC/B !

EP-MCC-E3 MCC 755PAB EP-BS-2N 480 ESWGRMW AC/A

EP-MCC-E4 MCC 755PAB EP-BS-2P 480 ESWGRME AC/B

EP-MCC-E5 MCC 735WRCB EP-BS-2N 480 ESWGRMW AC/A

$ EP-MCC-E6 MCC 735ERCB EP-BS-2P 480 ESWGRME AC/B

EP-MCC-E7 MCC DG21HM E P-BS-2N 480 ESWGRMW ' AC/A ;

EP-MCC-E8 MCC DG22RM EP-BS-2P 480 ESWGRME AC/B I

EP-T R-28N TR ESWGRMW EP-BS-2AE 4160 ESWGHMW AC/A

!

W.
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Table 3.6-1. ~ Beaver Valley 2 Electric Power System Data Summary
,

*

for Selected Components (Continued) '

s

COMPONENT ~ LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
LOCATION LOAD GRP.

EP-TR-29P ESWGRME EP-BS-2DF 4160 ESWGRME AC/B,

EP-VBS-21 e ~ ESWGHMW EP-INV-21 120 ESV.*GRMW AC/A
3

EP-VBS-22
~'

ESWGRME EP-INV-22 120 ESWGRME AC/B k*o

EP-VBS-23 BUS ESWGRMW E P-INV-23 120 ESWGRMW AC/A
'

EP-VBS-24 BUS ESWGRME EP-INV-24 120 ESWGRME AC/B ,4
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Table 3,6 2. Partial Listing of Electrical Sources and Loads
at Beaver _ Valley 2

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

EP BC 21 125 OC/1 ESWGRMW EP EP BS 21 BUS ESWGRMW

EP BC 22 125 OC/2 ESWGRME EP EP BS-22 BUS ESWGRME

EP BC-22 125 DC/2 ESWGRME EP EP BS 22 BUS ESWGRME

E P-BS-21 125 DC/1 ESWGRMW AFWS AFW 105A SOV MSVA

EP BS 21 125 OC/1 ESWGRMW AFWS AFW 105C SOV MSVA

EP BS-21 125 DC/1 ESWGRMW AF WS . AFW 105E SOV MSVA

EP-BS 21 125 DC/1 ESWGRMW RCS RCS-4550 NV AC

EP BS-21 125 OC/1 ESWGRMW RCS RCS-4M NV RC

EP BS 22 125 OC/2 ESWGRME AF WS AFW 1058 SOY MSVA

EP BS 22 125 OC/2 ESWGRME AF WS AF W.1050 SOV MSVA

EP BS 22 125 OC/2 ESWGRME AFWS AFW 105F SOV MSVA

EP BS 22 125 DC/2 ESWGRME RCS RCS-455C NV RC

ED.BS 2AE 4160 AC/A ESWGRMW AFWS AFW 23A MOP 716SSG

EP BS 2AE 4160 AC/A ESWGAMW CHRS OSS-P21 A MDP 718SSG(

'
EP BS-2AE 4160 AC/A ESWGRMW CHRS RSS P21A MOP RSSARM

i
EP BS 2AE 4160 AC/A ESWGRMW CHRS RSS-P21C MOP RSSCRM

EP BS 2AE 4160 AC/A ESWGRMW ECCS HHSI-P21 A MOP ; HHP 21 ARM

EP BS 2AE 4160 " AC/A ESWGAMW ECCS HHSL-P21C MOP HHP?)CRM

EP BS 2AE 4160 AC/A ES.WGRMW EP EP TR 28N TB - ESWGR'MW

EP BS 2AE .4160 AC/A ESWGRMW SWS SW+CI A MOP INT 40

EP BS 2AE 4160 AC/A ESWGRMW SWS SW P210 MOP INTKB

EP BS 2OF 4160 ACiB ESWGRME AFWS AFW 23B MOP 718NSG

EP OS-20F 4160 AC/B ESWGRME CHRS QSS 1210 MOP 718NSG
~ " ~"

EP BS-2DF 4160 AC/B ESWGRME @ AS RSS P21B MOP RSSBRM

EP BS 20F 4160 AC/B ESWGRME CHRS- RSS P21b MOP RSSORM

E P-BS-2DF 4160 AC/B ESWGRME ECCS HMSi-P218 MOP HHP 21BRM

EP BS 2DF 4160 ' AC/A ESWGRME ECCS HMSI P21C MOP hh921CRM

EP BS 20F 4160 AC/B ESWGRME EP EP TR 29P TR E$WORME

EP BS 2DF 4160 .AC/B ESWGRME SWS SW P210 @P INTK'c

EP BS 20F 4160 ACiB ESWGRME SWS SW P21C .90P 1NTKB

EP BS 2N 480 AC/A ESWGAMW EP EP McC-El MCC~ - -'IN TKD
i

.

54 gg
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Table 3.6 2. Partial Listing of Elsctrical Sources and Loads

at Beaver Valley 2 (Continued)

POWER VOLTAGE EMERG POAr.R SOURCE LOAO LOAD COMP COMPONENI
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

EP-BS 2N 480 - AC/A ESWGRMW EP EP MCC E11 MCC 735SSG

EP BS 2N 480 AC/A ESWGRMW EP EP MCC E13 MCC 735WRC B

EP BS 2N 480 AC/A ESWGRMW EP EP MCC-E3 MCC 755PAB

EP BS 2N 480 AC/A ESWGRMW EP EP MCC-E5 MCC 735WROB

EP BS 2N 480 AC/A ESWGRMW EP EP M'OC-t.7 WC OG21RM

~

EP BS 2N 480 AC/A ESWGRMW RCS RCS-P2 R HTR RC

EP BS-2P 480 ACiB ESWGRME EP EP MCC E12 MCC '735NSG

EP BS-2P 480 AC/B ESWGRME EP EP MCC E14 MCC 735ERCB

EP.BS 2P 480 AC/B ESWGRME EP EP MCC E2 MCC INTKC

EP BS-2P 480 AC/B ESWGRME EP EP MCC E4 MCC 755PAB

EP BS-2P 480 ACiB ESWGAME EP EP-MCC E6 WC 735ERCB

EP OS-2P 480 AC/B ESWGRME EP EP McC-E8 WC DG22RM

EP BS-2P 480 AC< B ESWGAME RCS RCS-P2R HTR RC

EP OG 21 4160 AC/A OO21RM EF EP BS-2AE BUS ESWGAMW

EP OG-22 4160 AC/B OG22RM EP EP BS 20F BUS ESWGRME

EP INV 21 120 ACIA ESWGRMW EP- EP VBS 21 BUS ESWGRMW

EP 4NV 22 120 AC/B ESWGRME EP #[B3 22 BUS ESWGRME

EP INV 23 120 AC/A ESWGRMW EP EP VBS 23 SUS ESWGRMW
|

EP INV 24 120 AC/B ESWGRME EP EP VBS 24 BUS ESWGRME,

EP MC E11 480 AC/A 735SSG CHRS RSS-155C MOV PITRM

EP MCC El 480 /C/A INIKD SWS SW 102A MOV INTKO

EP MCC-El 480 ACsA INIKO SWS SW 102C1 MOV INTKB

EP MCC El 480 AC/A .INTKO SWS SW 102C1 MOV INIKB

EP MCC E11 480 AC/A 7J5SSG CHRS OSS 100A MOV 718SSG

EP MCC-E11 480 AC/A 735dSG CHRS OSS 101 A MOV RSSARM

EP MCC E11 430 AC/A 735SSG CHRS ASS 155A MOV PITRM

EP MCC-E11 480 AC/A 735SSG CHRS RSS 156A MOV RSSARM

EP MCC E11 480 AC/A 735SSG CHRS RSS 156C" MOV RSSCRM

EP MCC E11 480 ACeA 735SSG ECCS LHS1463A - MOV 718SSG

EP MCC-E11 480 AC/A 735SSG ECCS LHSI 863A MOV 718SSG

~

EP MCC 611 480 AC/A 735SSG ECCS LHSI-8811 A MOV 718SSG

55 8/90
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Tabl3 3,6 2. Partial Listing af Elxtrical Sturc s and Loads
at Beaver VBiley 2 (Contint id)

,

POWER v0LTAGE EMERG POWERLovME LCAD LOAD | COMP COMPONENT
SOUR 0f LOAD GRP EOCATION SYSTEM CCWAPONENT Ir I, TYPE LOCATION

EP MCCTil 480 ACeA ?36S$G ECCS LH$b8887A MOV 718SbG
,.

E bMCC.E t t 40 AG, A 735560 SWS SW 104 A MOV 7185SG I

|
EP MCC Et t 480 AC A 736b5G SWS SW 104C MOV TICSSG

EP-MCC-Ett 480 AC, A 73655G SWS SW 105A MQV 45SARM

EP MCC-Et t 480 AC,A 736SSG SWS SW 10$C MOV RSSCRM

EP-MCC Et2 480 AO 736NSG CHRS 055100B MOV 71BNbG

EP MCC E12 400 AC B 736NSO CHR$ 055 1010 MOV RSSBRM

EP MCC E12 480 AC.B 735NSG CHRS RSS 166B MOV PITRM

EP-MCC E t2 480 AC, B 735NSG CHR$ RSS 1660 MQv Pi1RM

iip MCC-E 12 480 A C, B 735NSG CHRS RSS 1660 MOV RSSBRM

E P-MCC-E t t 480 AceB 735NSG CHRS RSS 166D MOV RSSORM
'

EP MCC E12 480 A C, B 735NSG ECCS LHLI-8630 MOV 71BNSG

E LMCC-E 12 480 AC/B 73$NSG ECCS LHSb8630 MOV 718N6G
~

iP MCC E12 480 AC: 0 736NSG ECCS LHSb8811B MOV 718NSG

EP MCC E12 480 AC/B 735N5G ECCS LHSb8878 MOV 718.'UG

l EP MCC E12 480 AC.B 735NSG SWS SW 104B MOV 71BNSC
~

E P-MCC-E 12 480 ace B 735NbG SWS SW'040 MOV 718SSG

EP MCC-E 12 480 AC B 735NSG SWS SW 10$D MOV RSSBRM
1

l EP-MCC E12 480 AC<B 736NSG SWS SW 1050 MOV RSSDRM

EP MCC-E13 480 AC A 736WRCB AFWS AFW 100A HV 735SSG

EP-MCC E13 480 AC/A 735WRCD AFWS AFW 100C HV 735SSG

EP MCC E13 480 AC/A 735WRCB AF WS t.FW 100E HV 736SSG

EP-MCC E14 480 AC/B 735ERCB AFWS AFW 1000 HV 735SSG
1

|
E P-MCC-E 14 480 AC/B 736ERCB AFWS AFW 1000 HV 735SSG

E P MCC E 14 480 AC/B 735ERCB AFWS AFW 100F HV 736S50

EP MCC E2 480 AC/B INTAC SWS SW 1028 MOV INIKC

EP 4 0 E2 480 AC/B INTAC SWS SW 102C2 MOV INTAB
~

EP49CC E2 480 AC/B INTKC SWS SW 10202 MOV INTAB

iP MCC E3 480 AC/A 756PAB ECC$ HHSb116B MOV BLNDRM

EP MCC E3 480 AC/A 765PAB ECCS HMSb116B MOV BLNDRM

EP-MCC E3 480 AC/A 755PAB ECCS HHSb275A MOV HHP 21 ARM
bo

56 8/90
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Table 3.6 2. Partial Listing of El2ctrical Scurcss and Loads
at Beaver Valley 2 (Continued)

POWE R VOLTAGE EMERG POWE R SOv%E LOAD LOAD COMP COMPONENT
fou.*1CE LOAD GRP LOCAflON SYSTEM COMPONENT ID TYPE EOCATION

IP MCC E3 480 AC, A 766PAB ECCS HMSi2760 MOV HHP 21BRM

EP MCC E3 480 AC/A 766PAB ECCS HHSI-276C MOV HHP 2'CRM

EP MCC E3 480 AC/A 766PAB ECCS HHSI 8130A MOV BLNDRM

EP MCC E3 480 AC< A 7: 6PAB ECCS HHSI8132A MOV BLNDRM

*

EP MCC E3 480 AC/A 766PAB ECCS HHSI 8133A MOV BLNDRM

EP McC E3 480 ACiA 766PAB ECCS HMSI-613A MOV BLNDRM

~E P-MCC-E3 480 AC/A 766PAB ECCS HHSi-M7A MOV BiTRM

EP M00 E3 480 AC/A 766PAB SWS SW 103A MOV VPITA

EP MCC E3 480 AC< A 766PAB SWS SW 103A MOV VP6TA

EP McC E3 480 ACiA 766PAB SWS SW 106A MOV VPITA

TF19CC-E3 400 ACiA 766PAB SWS SW 107A MOV 710PAB

EP MCC L3 78 0 ACsA 766PAB SWS SW 101C MOV 710P AB

EP MCC E3 480 AC<A 766 PAD SWS SW 116A MOV VPITA

EP MCC ET 480 AC4A 766PAB SWS SW 120A MOV VP6TA
~

TP49CC E4 480 AC<B 766PAB ECCS HHSt 1160 MOV BLNDRM

EP MCC-E4 480 AC/B 766PAB ECCS HHSi 1160 MOV BLNDRM

EP MCC E4 480 AC/B 766 PAD ECCS HMSI81300 MOV BLNDRM

EP MCC E4 480 AC/B 766PAB ECCS HMSI 8131B MOV BLNDRM

EP MCC Ed 480 AC/B 766 PAD ECCS HH$l8132B MOV BLNDRM

EP MCC E4 480 AC/D 766PAB ECCS HHSI 8133B MOV BLNDRM

E P-MCC-E 4 480 AC/B 766PAB ECCS HMSi 641 MOV BITRM ,

E P MCC E d - 480 AC/b 766PAB ECCS HHSI867B MOV BiTRM

EP MCC E4 480 AC/B ' 766PAB S WS' . SW 103B MOV VPATB

EP MCC E4 480 AC/B ?$6PAB SWS SW 103B MOV VPITB

EP MCC E4 480 AC/B 766PAB SWS SW 1069 MOV YPITB

EP MCC E4 - 480 AC/B 766PAB SWS SW 10?B MOV. 710PAB
,

EP MCC E4 'O AC/B 766PAB SWS. SW 1070 MOV 710PAB

EP MCC E4 480' AC/B 766PAB SWS SW 116B MOV YP1TB -

EP McC E4 480 TB 766PAB SWS SW 120B MOV VPITB

EP McC E6 480 AC/A 736WRCB ECCS HMSi 269 MOV RC

EP4ACC-E6 480 AC/A 736WRCB ECCS HHSI 836 MOV PENRMA

,

57 8/90
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Table 3.6 2. Partial Listing cf El:ctrical S:urc s end Loads
at Beaver Valley 2 (Continued)

POWER YOL T AGE EMERG POWER !.Ov42 E LOAD LOAD COMP COMPONENT
SOURCE EOAD GRP EOCATiON SYSTEM COMPONENT ID TYPE LOCATION

EP MCC E6 460 AC< A 736WRGB ECCS HHSI-%7C MOV PENRMA

EP-M00 E5 460 AC/A 736WRCB ECCS HMSI M9A MOV PENRMA

EP MCC E5 460 DC/1 735WRCB EP EP BC21 BC ESWGRMW

EP M0C E5 460 AC,A 736WRCB RCS RCS 536 MOV RC

EP MCC E5 460 AC< A 7J6WRCB RCS RCS 537 MOV RC

EP MCC E5 460 AC/A 735WRCB RCS RHR 701A MOV RC

EP CC E5 460 ACsA 735WRGB RCS RH R-701 B MOV RC

EP MCC E5 460 AC> A 735WRC8 RCS RHR 702A MOV RC

EP-MOG E6 480 AC<B 736ERCB ECCS HHS4 310 MOV RC

EP MCC E6 400 AC 8 736ERCD ECCS HMSI6670 MOV PENRMA

EP MCC E6 460 AC B 736ERCB ECCS HHS66698 MOV PENRMA

EP McC E6 480 DC/2 735ERCB EP EP BC 22 BC ESWGRME

EP MCC E6 460 AC/B 735ERCB RCS RCS 635 MOV RC

EP MCC E6 460 AC/B 735ERCB RCS RHR 7018 MOV RC
.

EP MCC-E6 460 A C. B 735ERCB RCS RHR 702A MOV RC
O-

EP-MCC E6 400 AC/B 736ERCD RCS RHR-702B MOV RC

E P-MCC-E 7 460 AC/A DG21RM SWS SW 113A MOV DG21RM

EP MCC-E8 460 A Cs 0 DG22RM SWS SW 11.7 MOV DG22RM

EP TR 26N 460 AC/A ESWGRMW EP EP BS 2N BUS ESWGRMW

EP IR 29P 480 AC/B ESWGRME EP EP OS-2P BUS ESWGRME

1

v
58 8/90
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Deavre Valley 7

3,7 SERVICE WATElt SYSTEM (SWS)C
- ( 3,7,1 System Function

The SWS is a safety-related system that provides cooling water to remove heat
from the power plant auxiliary systems during all modes of operation, including emergency
shutdown. Eqmpment cooled by the SWS includes the diesel generators,IlllSI/ charging
system pumps lube oil coolers, recirculation spray heat exchangers, primary component
cooling water heat exchangers, and various air conditioning and ventilation coolers and
condensers. The SWS can also deliver water to the suction of the auxiliary feedwater
pumps, thereby serving as a backup water source to the primary plant deniineralized water
storage tank.

3,7,2 System Definition
The SWS consists of the intake structure, pumps, valves, and distribution

piping. These pumps take suction from the intake structure (located on the Ohio Paver) and
furnish all operating service water requirements through two redundant headers. The
standby SWS consists of two 100 percent capacity pumps which take suction on the
auxiliary intake structure and discharge to a line connected to the redundant service water
supply lines.

Simplified drawings of the SWS, focusing on emergency related loads, are
shown in Figures 3.7-1 and 3.7 2. A summary of data on selected SWS components is
presented in Table 3.71.

3,7,3 Ssstem Oneration
During nomial operation, service water trquirements can be met by two SWS

pumps taking suction on the intake structure. The pumps discharge into two 30 inch
headers which have branches leading to the variaus equipment to be cooled. The service
water is discharged to the main circulating water lines downstream of the main condenser
and travels from there to the cooling tower. Service water is also discharged to thes

emergency outfall structure.

In the event of a design basis accident initiating a containment isolation phase B
(CIB) signal, the SWS is designed to supply sufficient cooling water to safely shutdown
the unit. As a minimum, cooling water would be supplied to a least two recirculation
spray coolers, one charging pump lube oil cooler, one emergency diesel generator cooler,
and various air conditioning units. Flow will be automatically diverted from the primary
and secondary component cooling water heat exchangers to the four recirculation spray
coolers The motor operated inlet valves to the emergency diesel generators are opened.
During this mode of operation, each pump is considered to be a 100 percent capacitypump.

The standby service water pumps are located in the auxiliary imake structure
and discharge to a 30 inch line connected to the redundant 30-inch service water supply
lines. From the point of connection to the service water lines, the cooling water flows to
the systems and equipment described above. The standby service water pumps are used
only when the service water pumps cannot <naintain adequate now throughout the system.
3,7,4 System Success Criteria

Under emergency shutdown and accident conditions, system success can be
achieved by one SWS pump or one standby SWS pump. The pump used should be of the
same train as the essential equipment in need of cooling.

v
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3.7.5 Comoonent Information l

(nj A. Service Water System Pumps P21 A, P21D, P2 tC
'L/ l . Rated flow: 15,00C) gpm @ 190 ft head (82 pid)

2. Rated capacity: 1007c RW ;hutdown)
3. Type: vertical turbine

B. Standby Service Water System Pumps 21 A,21B
1. Rated Dow: 15,000 gpm @) 200 ft head (87 p.nd)
2. Rated capacity: 1007e
3. Type: vertical turbine

3.7.6 Support Systems and Interfaces

A. Control Signals
1. Automatic

The SWS pumps will be started automatically on a safety injectiona

signal or a diesel loading sequence signal,
b. The standby pumps will be started automa:ically on a l':,w pressure

signal in either SWS header, provided there is no loss of pomt signal
present.

2. Remote Manual
The SWS pumps can be operated from the control room or the emergency
shutdown panel.

B. Motive Power
The motor-driven SWS and standby SWS pumps and motor o?erated valves

(m) are Class lE loads that can be supplied from the standby diese generators as
( ,/ described in Section 3.6.

C. Odier
1. Lubricatior., cooling, and sealing of tne SWS pumps is normally provided

by the Beaver Valley 1 filtemd 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
thme 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.

3,7.7 Section 3.7 References

1. Beaver Valley 2 Final Safety Analysis Report.

,
?
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Table 3.7-1. Beaver Valley 2 Service Water System Data Summary -

for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION 1OAD GRP.

SW-102A MOV NIKD EP-MCC-El 480 NIKD AQA

SW-102B MOV NIKC EP-MCC-E2 439 NIKG AC/B

SW-102C1 MOV INIKB EP-MCC-Et EJ NTKD AC/A
*

l
SW-102C1 MOV INIKB EP-MCGE1 480 NTKD AC/A

SW-102C2 MC/ IN fMB EP-MCC-E2 480 NIKC AC/B

SW-102C2 MOV INIKB EP-MCC-E2 480 INIKC AC/B

SW-103A MOV VPITA EP-MCC E3 480 755P?.3 AC/A,

SW-103A MOV VPITA EP-MCC-E3 480 755PAB AC/A

SW-1038 MOV VPITB EP-MCC-E4 480 755PAB AC/B

SW-103B 'MOV VPIIB EP-MCC-E4 480 755PAB AC/B

SW-104A MOV 718SSG EP-MCC E11 480 735SSG AC/A

SW-1048 MOV 718NSG EP-MCC-E12 480 735NSS , AC/B

$ SW-104C MOV 718SSG EP-MCC-E11 480 735SSG AC/A

SW-104D MOV 718SSG EP-MCC-E12 480 735NSG AC/B

SW-105A MOV RSSARM EP-MCC-E11 480 735SSG AC/A

SW-1058 MOV RSSBHM EP-MCC-E12. 480 735NSG AC/B

SW-105C MOV RSSCRM EP-MCC-E11 480 735SSG AC/A

SW-105D MOV RSSDRM - EP-MCC-E12 480 735NSG AC/B =

SW-106A MOV VPITA EP-MCC-E3 480 755PAB AC/A

SW-1068 MOV VPIIB EP-MCC-E4 480 755PAB AC/B
~

SW-107A MOV 710PAB EP-MCC-E3 480 755PAB AC/A

SW-1078 MOV 710PAB EP-MCC-E4 480 755PAB AC/B

SW-107C MOV 710PAB EP-MCC-E3 480 755PAB AC/A

SW-107D MOV 710PAB EP-MCC-E4 480 755PAB AC/B

$ SW-113A MOV DG21RM EP-MCC-E7 480 DG21HM AC/A
C

SW-113D MOV DG22HM EP-MCC-E8 480 DG22HM AC/B

SW-116A MOV VPITA EP-MCC-E3 480 755PAB AC/A

SW-1168 MOV VPITB EP-MCC-E4 480 755PAB AC/B

.- .-. . . . .
.,_ .. . . . _
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j Table 3.7-1. Beaver Valley 2 Service Water System Data Summary +{'

for Selected Components (Continued) '

_

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

SW-120A MOV VPITA EP-MCC-E3 480 755PAB AC/A
SW-1208 MOV VPITB EP-MCC-E4 480 755PAB AC/B !

,

SW-INIK TK NTKD '

'
SW-INTK TK INIKB
SW-INIK TK NIKC

SW-P21 A MDP NIKD EP-BS-2AE 4160 ESWGRMW AC/A
SW D21B MDP INIKC EP-BS-2DF 4160 ESWGRME AC/B,

SW-P21C MDP INIKB EP-BS-2AE 4160 ESWGRMW AC/A
SW-P21C MDP !NTKB EP-BS-2DF 4160 ESWGRME AC/B
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3,8 PRIMARY COMPONENT COOLING WATER SYSTEM

3,8,1 System Function
The primary component cooling water (CCW) system provides an intennediate

cooling loop for removing heat from the reactor plant auxiliary systems and transferring it
to the service water system (SWS). The primary CCW symm provides cooling for the
following components:

Residual lleat Removal Fleat Exchangers-

Residual licat Removal Pump Seal Coolers-

Nonregenerative (Letdown) lleat Exchanger-

RCP Seal Water lleat Exchanger-

RCP Thermal Barrier Coolers-

Fuel Pool Heat Exchangers-

Degasifier Fleat 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 pnmary
coolant.

3,8,2 System Definition

The primary CCW system is a closed loop cooling water system 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
siping, valves, and instrumentation. The A and B train CCW heat exchangers are cooled
)y 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 pamps are supplied power
from the corresponding Class IE 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 3.81 and 3.8 2.

3,8,3 System Goeration

During 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
i circulate the component cooling water through the CCW heat exchangers. From the heat
i 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 heati

transferred through the heat exchangers is rejected to the service water system.,

'
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 System Success Criterin
; Cold shutdown can be achieved and maintained with one CCW train utilizing
j one pump (Ref. 2.) The Service Water System is required to remove heat from the
'

corresponding CCW heat exchanger (see Section 3.7),

i

!
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3.8.5 comnonen; Informnflon

A. Primary Component Cooling Water pumps 21 A,21B,21C
1. Rated flow: 6000 gpm On 200 ft. head (87 psid)
2. Rated capacity: 100%
3. Type: liorizontalcentrifugal

B. Primary Component Cooling Water heat excaangers 21 A,210,21C
1. Ileat transferred: 33 x 106 Btu /hr each
2. Rate capacity: 100%
3. Type: Shell and tube

C. Surge tanks (2)
1. Total volume: 1650 gallons each
2. Operating pressure: Atmospheric
3. Type: Cyl ndrical, vertical

'

3.8.6 Sufort Systems and Interfaces

IA Control Signals
1. Automatic

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 turge tank level.'

2. Remote manual
All CCW pumps can be controlled from the main control room and the '

emergency shutdown panel (ESP). CCW pump P21 A can be controlled
from the auxiliary shutdown panel (ASP).

B. Motive Power
The motor driven CCW pumps and motor operated valves are Class lE loads
that can be supplied from the standby diesel generators as described in Section
3.6.

C. Other |

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

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

pumps.
3. CCW pump toom cooling is provided by the Auxiliary Building Ventilation.

System.
;

3.8.7 Section 3.R References

: 1. Beaver Valley 2 Final Safety Analysis Report, Section 9.2.2.1.'

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

,

.
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| 3.9 CilEMICAL AND VOLUME CONTROL SYSTEM (CYCS)

3,9.1 System Function,

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
i chemicals in the reactor coolant. The CVCS is designed to provide the following services ;

! to the RCS: :

i :
1 maintain programmed water level in the pressu izer, (i.e., maintain the required-

water inventory in the RCS).
4 maintain seal water injection flow to the reactor coolant pumps.-

control of reactor coolant water chemistry cc nditions, activity level, soluble !
-

neutron absorber concentration, and makeup..

1 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 acidj -

The normal makeup function of the CVCS is required to maintain the plant in a long term
hot shutdown cond, tion 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 System Definition
; The CVCS consists of the following subsystems: the Charging, Letdown, and
: Seal Water System, the Reactor Coolant Purification and chemistry Control System, the
1 Reactor Makeup Control System, and the Boron Thennan Regeneration System. The

CVCS includes the following:
.1
; three centrifugal charging pumps-

: a normal charging flow paths to the RCS-

i two letdown now paths from the RCS (normal and excess letdown paths)-

borated water sources for the charging pumps (boric acid' tanks and-

. refueling water storage tank)
'

various demineralizers, filters, and other subsystems for maintaining reactor-

*

coolant purity, pH, and chemical concentration -
9

Simplified drawings of the CVCS, focusing on the normal charging portion of the system,|
'

are shown in Figures 3.91 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

'

j data on selected charging system components.

3.9.3 System Oneration
4

The 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 nonunal,
!

120 gpm max) fmm 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
i

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 ; %e a suction on the VCT,
Normal charging flow is handled by.one of the three centrifugal charging -4

| pumps. The bulk of the charging flow is returned to the RCS loop 2 cold leg thmugh the'

tube side of the regenerative heat exchanger, The letdown flow in the shell side of the
f regenerative heat exchanger raises the charging flow to a temperature approaching the
\_
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reactor coolant temperature. A flow path is also provided to the auxiliary pressurizer spray
i- line. The remainder of the charging flow (nSout 24 gpm)is pumped to the reactor coolant
i pump seals.
| Low water level in the VCT initiates makeup of a blend of boric acid and
! primary grade water. If the VCr 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. The1
'

pumps also can be aligned to take a suction on the boric acid tanks.

3,9,4 System Success - Crlierin
in ordtr to provide RCS makeup to maintain the plant in a long term hot

shutdown condition following a transient the success criteria are the followtng:

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 requiring more extensive manual actions
to resupply the VCT or align to the boric acid tanks).

,

3.9.5 Comoonent Information

A. Charging /High Head Safety injection Pum s P21 A, P218, P21C
1. Rated flow: 150 gpm @ $800 ft head ( 515 psid)4

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

B, Boric Acid Transfer Pumps A, B
1. Design flow: 75 gpm @ 235 ft head (102 psid)
2. Design pressure: 150 psig

I C. Volume ControlTank
1. 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. Boric Acid Tanks A, B
1. - Volume: 12,500
2. Design pn ssure: gal eachatmospheric

3.9,6 Sunoort Systems and Interfaces

A. Control Signals
1. Automatic

a. law levelin the VCT initiates makeup of boric acid and primary grade
water.

. ,

b. Low low level in the VCr 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.

74 890
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B. Motive Power 1

The centrifu gal charging pumps and motor-operated valves associated with the

( ECCS funct on are Class lE AC loads that can be supplied from the standby
diesel generators as described in Section 3.6.

C. Other
1. Cooling for the charging.4 ills! pumps is provided by the Servlee Water

Systern (see Section v.7).
2. Charging /lillSi pump room cooling is provided by the Auxiliary Building

Ventilation System.

1

O
75 gpyo
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Beaver Valley 2

4. PLANT INFORM ATION

! \
4.1 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 1 (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 5 miles east of Liverpool, Ohio. Figure 41 (Ref.1) shows a
general view of the site, Figure 4 2 shows a perspective view of the site, and Figure 4 3
shows a simplified plot plan of the site.

The major building areas include the containment structure, safeguards area,
auxiliary building, ,'uel and decontamination building, main steam and cable vault area,
turbine building, cot densate polishing building, cooling tower, refueling water storage
tank (RWST) enclos,tre, primary plant demineralized water storage tank (PPDWST)
enclosure, emergency outfall structure, cooling tower pump house, gaseous waste storage
area, and control building. Except for the stee framed turbine building and cooling tower
pump house, the structrres are constructed predominantly of reinforced concrete. The
subatmospheric contalitment is a steel lined, reinforced concrete cylinder with a
hemispherical dome and tlat base. The cooling tower is a natural draft hyperbolic type with
a reinforced concrete shell,

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

| 4,2 FACil.lTY LAYOUT DRAWINGS
j Figures 4 4,4 5,4 6, and 414 show various section views of the Beaver
. C Valley 2 station. Figures 4 7 through 413 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 Tabl'c 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 listing of components by location is presented in Table 4 2. Components
included in Table 4 2 are those found m the system data tables in Section 3, therrfore 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

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power Plants," ORNL-NSIC 55, Volume 111, Oak Ridge National Laboratory,
April,1974.
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Table 41. Definition of Beaver Valley 2 Building and

O Location Codes
-

Abbreviation Descrintion -

1. 707CB The 707' elevation of the Control Building.

?. 710PAB The 710' elevation of the Primary Auxiliary Building.

3, 718NSG The .718' elevation (northern end) of the Safeguards
Building.

4 718PAB The 718' elevation of the Primary Auxiliary Building. |

5, 718RCB The 718' elevation of the Rod Control Building.

6. 718SSG The 718' elevation (southern end) of the Safeguards
Building.

7. 725CB The 725' elevation of the Control Building.

8, 735CVPC The 735' elevation of the Cable Vault Pipe Chase.

9. 735ERCB
The 735' elevation (eastern end) of the Rod ControlBuilding,

10. 735NSG The 735' elevation (northern end) of the Safeguards
,

Building.

11, 735PAB
The 735' elevation of the Primary Auxiliary Building.

12, 735SSG
The 735' elevation -(southern end) of the Safeguards
Building.

13. 735WRCB
The 735' elevation (western end) of the Rod Control- Building.

14 745CVPC The 745' elevation of the Cable Vault Pipe Chase.

15. 755CVPC The 755' elevation of the Cr.ble Vault Pipe Chase,

16. 755PAB
The 755' elevation of the Primary Auxiliary Building,

17, 755RCB
The 755' elevation of the Rod Control Building.

18. ASPRM Room containing the auxiliary shutdown panel located at the
755' elevation of the Rod Control Building.

19. BAT 21RM Room containing battery 2-1 located at the 735' elevation of
the Service Building.

O
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Table 41. Definition of Beaver Valley 2 Building and
-

Location Codes (Continued)

Abbreviation Descrintion

20. BAT 22RM Room containing battery 2 2 located at the 735' elevation of
- the Service Building.

21. BAT 23RM Room containing battery 2 3 located at the 735' elevation of
i

the Service Building.

22. BAT 24RM Room containing battery 2 4 located at the 735' elevation of
the Senice Building,'

a

23. BITRM Boron Injection Tank Room located at the 710' elevation of4

j 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. DG21RM 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
707' elevation of the Control Building. panellocated at the

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

31. ESWGRMW Emergency Switchgear Room (western end) located at the-

735' elevation of Service Building.,

i
; 32. HHP 21 ARM Room containing the high head safety injection / charging
L system pump P21 A located at the 735' elevation of the

Primary Auxtliary Building.

;- 33. HHP 21BRM Room containing the high head safety injection / charging
system pump P21B located at the 735' elevation of the
Primary Auxiliary Building,.

i

34. HHP 21CRM - Room containing the high head safety injection / charging
system pump P21C located at the 735' elevation of the,

Primary Auxiliary Building.

U
:

96 8/90 ,,

!

f

G

-- --- - _ _ _ _ - . _ _
-- , n-. ~ . . , , . , , , , ,,,, -, . - ,- .,m-.y,,,-,._y - - -



_ _ _ _ . . _ _ . _ . _ _ . . _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ . _ _ _ _ _ _

+ . .
, !

Table 41. Definition of Beaver Valley 2 Building and
Location -Codes (Continued)

,

i

Abbreviation Descrintion

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

:

| 36. INTKC Room containing the service water system pump 21B located
; - at the 705' elevation of the Intake Structure.

| 37. INTKD Room containing the service water system pump 21 A located '-
'

at the 705' elevation of the Intake Structure.
i

> 38. MSVA Main Steam Valve Area Located at the 774' elevation of the -
} Rod Control Building. -

i
j 39. PENRMA Penetration Room Located at the 718' elevation of the Rod
; Control Building._
'

40. PITRM Pit Room, containing recirculation spray system suction
*

valves, located at the 692' elevation of the-Safeguards
Building,

; 41. PPDWST Primary Plant Demineralized Water Storage Tank located -
;

|
outdoors at ground level-north' of the Diesel Generator--

Building.

:
- 42. PPTNL

.

..

The underground concrete pipe chase which houses piping--;
connecting the RWST and PPDWST to the Safeguards--

i Building, Diesel Generator Building, and Rod Control-
; Building. .

g 43. RC Reactor containment.'
:

: 44 RSSARM Room containing the recirculatic oriy system pump P21 A -
-

1 located at the 735' elevation of the bdeguards Building.
J
; 45. RSSBRM Room containing the recirculation spray system pump P21B
;

located at the 735' elevation of the Safeguards Building,
1
i

.

.

.

: 46. RSSCRM Room containing the recirculanon spray system pump P21C
-located at the 735' elevation of the Safeguards Building. --

,

'
i

! ' 47. RSSDRM Room containing the recirculation spray. system pump' P21D -*

located at the 735' elevation of the Safeguards Building.

48. .RWST Refueling Water Storage Tank loce'ed outdoors at groundc
level north of the PPDWST.

!
.

-

y
'

p 97 8/90
<

a
.t

-. - .- . - . . - . . . . - , - ,.-. . -. .- _ . . .-.,. - - - .. - - - _ .



_ _ __ . _ . . _ _ _ _ . - - . ..._ _ _ _ _ _ _ . _ _ . _ . . . _ _ _ . . _ _ .

_. q
* . ;

1

Table 41. Definition of Beaver Valley 2 Building and
-

Location Codes (Continued)
,

Abbreviation Descrintion

49. SWCRPP The location at which service water system piping passes <

venically through the 718' elevation of the Personnel Access -
. Tunnel.

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

51. VCTRM Room containing the volume control tank located at the 755'-
elevation of the Primary Auxiliar: Building..

4

52. VPITA - Valve Pit- A housed under a secured structure located.
outdoors nonheast cf the control building.

53. VPITB Valve Pit B housed under a secured structure located
outdoors northeast of the control building.

.

.

!
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Table 4 2. Partial Listing of Components by Location
at Beaver Valley 2

Ci ~

(j LOCATION SYSTEM COMPONENT 10 COMP
'

TYPE

710PAB SWS SW 107A MOV

710PAB SWS SW 107C MOV

710PAB SWS SW 1078 MOV

710PAB SWS SW-107D MOV

718NSG AFWS AFW 238 MOP

718NSG CNRS '?SS 1000 MOV.

718NSG CHR$ QSS P218 MOP

718NSG ECC6 LHSt-8638 MOV.,

718NSG ECCS LHSI 88118 MOV

716NSG ECCS LHSI 8638 MOV

718NSG ECCS LHSF8878 MOV

718NSG SWS SW 104B MOV

718SSG AF WS AFW 22 TOP

718SSG AFWS AFW 23A MOP

{ 718SSG CHRS OSS-100A MOV

kj 71BSSG CHRS OSS P21A MDP

718SSG ECCS LHSI 863A MOV

718SSG ECGS LHSI-8811 A MOV
'

718SSG ECCS LHSh863A MOV

718SSG ECCS LMSI-8887A MOV

718SSG SWS SW 104A MOV

718SSG SWS SW 104C MOV

718SSG SWS SW 1040 MOV

735ERCB EP EP MCC E6 MCC.

735ERCB EP EP MCC E14 MCC

735NSG EP EP MCC-E12 MCC

735SSG AF WS AFW 100E HV

735SSG AF WS AFW 1000 HV

735SSG AFWS AF W-100A HV

735SSG AFWS AFW 100F HV

(h
{JI
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Table 4 2. Partial Listing of Components by Location
at Beaver Valley 2 't ontinued)

O '

kj LOCATION SYSTEM COMPONENT 10 COMP
TYPE

735SSG AF WS AFW 1000 HV

735SSG AF WS AFW 1000 HV

73555G EP EP MCC E11 MCC

735WRCB EP EP MCC E5 MCC

735WRCB EP EP MCC-E13 MCC

755PAB EP EP MCC E3 MCC

755PAB EP E P-MCC-E4 MCC

BAT 21RM EP EP BT 21 BATT

BAT 22RM EP EP BT 22 BATT

B4TRM ECCS HMSI841 MOV

B4TRM ECCS HMSi 8676 MOV

b6TRM ECCS HHSt 867A MOV

BLNDRM ECCS HHSI-115B MOV

BLNDRM ECCS HHSI8133A MOV

BLNDRM ECCS HHSt 8132A MOV
\
\ BLNDRM ECCS HHS4122 AOV

BLNDRM ECCS HHS6-1150 MOV

BLNDRM ECCS HHS6-8130A MOV

BLNDRM ECCS HMSI 81300 MOV

BLNDRM ECCS HHSI 813A MOV

BLNDRM ECCS HHSI-81316 MOV

BLNDRM ECCS HHSI1158 MOV

BLNDRM ECCS HMSi 1150 MOV

BLNDRM ECCS HMSI81338 MOV

BLNDRM ECCS HMSI 81328 MOV

DG21RM EP EP DG-21 DG

DG21RM EP EP-MCC E7 MCC

DG21RM SWS SW 113A MOV

DG22RM EP EP DG 22 DG

DG22RM EP EP MCC-E8 MCC
/%
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Table 4 2. , Partial Listing of Components by Location-
at Beaver _ Valley 2 (Continued)'.

,

;, -

'
LOCATION SYSTEM COMPONENT 10 COMP

TYPE

DG22RM SWS SW 1130 MOV
,

i_ ESWGRME EP EP BS 22 BUS

! ESWGRME - EP EP BC 22- BC
1

| ESWGAME E'P EP VBS 22 BUS

ESWGRME EP- EP VBS-24 - BUS-

ESWGAME EP. EP BS 2DF BUS t

.I

|- ESWGRME EP EP CB-2DF CB

ESWGRME EP EP BS-22 - BUS

| ESWGRME EP- EP BS 2P BUS

j ESWGRME EP EP-TR 29P TR

) ESWGAMW EP EP BS 2AE BUS
t
; ESWGAMW EP- EP CB-2AE CB
|

ESWGAMW -,
_ EP: EP BS 21 BUS

ESWGAMW ._ EP. EP VBS-21 BUS.

|
ESWGRMW .- EP EP vBS 23 BUS

: ESWGRMW EP EP BS-2N BUS
U
j ESWGAMW EP EP TR-28N TR

)' ESWGRMW EP EP BC 21 BC
;

i- HMP21 ARM ECCS HMSI P21 A MDP
l-

HHP 21 ARM ECCS HHSI 275A MOV
<

i

MMP21BRM ECCS- HMSi P21B MDP

HHP 21BRM . ECCS HHSI 275B MOV-

NHP21CRM ECCS HHStP21C- MDP-,

HHP 21CRM - ECCS HHSI-275C MOV;

i
, HMP21CRM ECCS- HHSt P210 MDP
I
j; INTKB- SWS. SW4NTK - TK-
I'

INTKB SWS SW P21C - MDP3

h INTKB SWS SW 102C1 MOV
,

INTKB SWS SW 102C2 - MOVe

INTKB SWS SW P21C MDP.

:

i

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

LOCATION SYSTEM COMPONENT 4D COMP
TYPE

INTKB SWS SW 102C1 MOV

INTKB SWS SW 102C2 MOV

INTKO EP. EP MCC E2 MCC

INTAC SWS SW-INTK TK

~

INTKC . SWS SW P210 MDP

INTKC SWS SW 1028 MOV

INTAD EP EP-MCC El MCC

(NTKD - SWS SW 4NTK TK

INTKD SWS SW P21 A MDP

6NinD SWS SW 102A MOV

MSVA AFWS AFW 105A SOV-,

MSVA AF WS AFW 10$D . SOY,

| MSVA AFWS AFW 105B SOV.

MSVA AF WS AFW 105E SOY

! MSVA AFWS - AFW 105C SOV-
' ~

-

MSVA AFWS AFW 105F SOV
t

i PENRMA ECCS HHSI 869A MOV

PENRMA ECCS HMSi836 MOV

PENRMA ECCS HMSI869B MOV

PENRMA ECCS HMSI 867C MOV

PENRMA ECCS HMS6-8670 MOV.
.

<

: PITRM CHRS RSS 1550 MOV

PiTRM CHRS RSS 155A MOV

,. PITRM CHRS RSS-155C MOV
~

PITRM CHAS RSS 1550 MOV
i
e PPOWST AFWS AFW PPDWST TK

AC AFWS SG 21 A SG..

BC AFWS SG 218 SG
"

RC AFWS SG 21C SG

RC CHRS RSS SUMP TK.

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

.

*

LOCATION SYSTEM COMPONENT 10. COMP
TYPE =

RC CHRS RSS SUMP TK -

N CHRS RSS-SUMP TK

N CHRS RSS-SUMP TK-

RC- ECCS HM SI-310 MOV

RC ECCS HHSI 259 MOV

AC- RCS RCS-VESSEL RV-

N- RCS RHR-701A MOV -

N RCS RHR 702A MOV.

RC RCS RHR 7018 MOV

RC RCS RHR 702B MOV

N RCS RCS-PZR HTR

AC RCS- RCS-455C NV

RC RCS RCS-456 -- NV

RC RCS RCS-4550 - NV.

N RCS RCS 537 MOV

AC RCS RCS 536 MOV

N RCS RCS 535 MOV

RC RCS RHR-702A MOV-

RC RCS RHR-701B - MOV

RC RCS= RCS-PZR HTR

RSSARM CHRS RSS-P21 A MOP

RSUARM CHRS RSS HXA HX

RSSARM CHAS RSS-156A MOV

RSSARM CNRS OSS 101 A MOV

RSSARM. SWS- 6W 105A. MOV

RSSBRM CHRS RSS-HXB HX

RSSBRM CNRS RSS P21B MOP

RSSBRM- CHRS RSS 1568 MOV

RSSBRM CHRS OSS-101B MOV

RSSBRM_ SWS SW.1058 MOV

103- -8so-
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Table 4 2. Partial Listing of Components by Location
at Beaver Valley 2 (Continued)

-

LOCATION SYSTEM COMPONENT 10 i COMP
l' TYPE.

RSSCRM CHRS RSS P210 MOP

RSSCRM - CHRS- RSSHXC HX

RSSCRM CHR$ RSS 156C MOV

RSSCRM SWS SW 10V MOV

RSSORM CHRS RSS-P210 MDP

RSSORM CHAS RSSHXD HX

RSSORM CHRS RSS 1560 MOV

RSSORM SWS SW 1050 MOV

RWST CNRS SbRWST TK

RWST CNRS $6RWSt TK

RWST ECCS SI-RWS T TK

VPITA SWS SW 120A MOV

VPITA SWS SW 103A MOV

VPITA SWS SW 116A MOV

VPITA SWS SW 106A MOV

'

VPITA SWS SW 103A MOV

VPITB SWS SW 1200 MOV

VPITB SWS SW 103B MOV

VPIT B SWS SW 116B MOV

VPITB SWS SW-1068 MOV

VPIIB SWS SW 103B MOV

N
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND

LAYOUT DRAWINGS

A 1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

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

- 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 bn ak vertical lines.,

f - Component symbols used in the fluid system drawings are defined in Figure
A- 1.
- Most valve and pump symbols are designed to allow the reader to

distinguish among similar components based on their support system.

requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve cperation, etc.)

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

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

- Locations are identiGed in terms of plant location codes defined in Section 4 of
; this Sourcebook.
i - 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 pi
underground pipe runs). ping passes (i.e. including: pipe tunnels and

'
Component locations that are not known are indicated by placing the-

components in an unshaded (white) zone.,

} 4 The primary now path in the system is highlighted (i.e., bold white line) in-

j the location version of the fluid system drawings.
'
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A 1,2 Electrical System Drawings

The electric power system drawings focus on the Class IE portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class IE system. Thett often are two versions of each electrical system drawing; a
sitnplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electrical 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 is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC-

power system are shown at the top of the drawing.
- Vertical lines dominate and break horizontal lines.

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

- Locations are identified in terms of plant location codes v.: fined in Section 4 of
this Sourcebook.
- Locations are indicated by shaded " zones" that are not intended to tupresent

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

A 2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL NSIC-55
(Ref.1). The site drawings are approximately to scale, but should not be used to 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 sptem drawings in Section 3. Some
additional labels are included for information and are pnnted in lowercase type.

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the 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

v
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drawings, are approximately to scale, should not be used to estimate room size or IO 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 in the component data listings and system drawings in
Section 3. Some additional labels are included for infonnat!on and are printed in lowercase I

type.

A3. APPENDIX A REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power' Plants.", ORNL-NSIC-55, Volumes I 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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! APPENDIX !!
3 dei >INITION OF TERMS USED IN Tile D.ATA TAllLES

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

,

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

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

Cet Dennition

RCS Reactor Coolant System
AFWS Auxiliary Feedwater System
ECCS Emergency Core Cooling System (including HHSI/ Charging

and LilSI systems)
CllRS Containment Spray Systems (including Quench Spray and

Recirculation Spray Systems)
EP Electric Power System
SWS Service Water System

COMPONENT ID (also LOAD COMPONENT ID) The component identification (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described r.bove. For component ids, the system preface corresponds to what the plant
calls the component (e.g. HPI, RilR). An example is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number is a contraction of the comsonent number appearing in the plant piping and,

instrumer.tation dmwmps (P& ids) and electrical one line system drawings,

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) .
i

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 componew D of the power source is listed in this field (see
'

COMPONENT ID, above). In this data brae, a " power source" for a particular component:

(i.e. a load or a distribution component) is the next higher electrical dimibution or
generating component in a distribution system.- A single comanent may ha.t more than
one power source (i.e. a DC bus powered from a battery and a battery charger).

POWER SOURCE YOLTAGE (also VOLTAGE)- The voltage "seen" by a load of a
powcr source is entered in this field. The downstream (output) voltage of a transformer,
mverter, 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 slant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency loac, group for a thir:1 of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load roups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TAllLE 111. COMPONENT TYPE CODES
.

COMPONrNT COh1P TYPE

VALVES:
Motor-operated valve MOV
Pneumatic (air operated) valve NV or AOV
liydiaulic valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve - CV I

Pneumatic non return valve NCV {11ydraulle non return valve liCV
Safety valve . SV =

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

PUMPS:
Motor driven pump (centrifugal or PD) MDP

r
Turbine driven pump (centrifugal of PD) _TDP
Diesel driven pump (centrifugal of PD) DDP

4

OTliER FLUID SYSTEM COMPONENTS:
Reactor vessel RV

,

Steam generator (U tube or once through) SO-
licat exchanger (water to-water HX, liX

; or water to air liX)
,"

Cooling tower CT
Tank TANK or TK
Sump _ SUMP
Rupture disk -RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle

.
SN

IIcaters (i.e. pressurizer heaters) HTR-
,

VENTILATION SYSTEM COMPONENTS:
-

Fan (motor driven, any type) - ' FAN -
Air cooling unit (air to water HX, usually ACU or FCU
including a fan)
Condensing (@ conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT-
Battery -BATT

i-
4
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| TAllLE B-1. COMPONENT TYPE CODES (Continued)
)

d COMPONENT COMP TYPE

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet PNL or CAB
Transfonner TRAN or XFi IR
Battery charger (rectiner) BC or RECT
Inverter INV
Uninterruptible power supply (a unit that rnay UPS i

include battery, battery charger, and inverter) |

Motor generator MO |Circuit breaker CD i
Switch SW '

Automatic transfer switch ATS
Manual transfer switch MTS
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