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RIVER BEND 1 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the River Bend 1 nuclear
power plant. Summary data on this plant are pre.ented in Section 1, and similar nuclear
power plants are idenufied in Section 2. Information on selected reactor plant systems is

esented in Section 3, and the site and building layout is illustrated in Section 4. A

ibliography of re‘Kom that describe features of this plant or site is presented in Section §.
Symbols used in the system and mut drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B.

P SUMMARY DATA ON PLANT
Basic information on the River Bend 1 nuclear power plant is listed below:
Docket number 50-458
Operator Gulf States Utilities Co.
Location Louitiana, 24 miles north of Baton Rouge
Commercial operation date 1986
Reactor type BWR/6
- NS§S8S vendor General Electric
- Power MWUMWe) 2894936
- Architect-engineer Stone and Webster
Containment type 'S[t]eel and reinforced concrete cylinde: (Mark
)
2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The River Bend | plant contains a General Electric BWR/6 nuclear steam
supply system with a Mark Il containment incorporating the dry well/pressure suppressicn
concept. The plant also has a secondary containment structure of reinforced concrete.
Other BWR/6 plants in the United States are as follows:

Clinton |
Grand Gulf | & 2
Perry 1 & 2

It should be noted that a second unit on the River Bend site was scheduled but construction
has been halted.

. River Benu | uses a high pressure core spray system, a reactor core isolation
cooling systeus, a iow pressure core spray system, and a mulu-mode RHR system. The
reactor core isolation cooling and RHR systems include the capability for steam
condensing. I; .vial features of River Bend 1 include the following:

There is no cable spreading room. Cables for the control room feed into four
separate cable chases.

The high pressure core spray system has its own diesel generator as an alternate
power supply (typical of BWR/6 plants)

l 0/89
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34 SYSTEM INFORMATION

This section contains descriptions of selected systems at River Bend 1 in terms
of general function, operation, system success Criteria, major components, and supporn
system requirements. A summary of major systems at River Bend 1 is presented in Table
3-1. In the "Report Section” column of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for 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 1s provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section §.

Several cooling water systems are identified in Table 3-1. The functional
nlm‘onshi{as that exist among cool'm: water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the report
sections identified in Table 3-1,

L
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Table 3-1. Summary of River Bend | Systems Covered in this Report

68/6

(seneric Plant-Specific R-port FSAR Section
System Name System Name Section Reference
Reactor Heat Removal Systems
Reactor Coolant System (RCS) Same 31 S
Reactor Core Isolation Cooling Same 12 546
(RCIC) Systems
Emergency Core Cooling Systems Same
(ECCS)
- High-Pressare Injection High-Pressure Core Spray 33 63.1.21. 62221
& Recirculanon {HPCS) System
- Low-pressure Injection Low Pressure Core Spray (1LPCS) 33 63122 63221
& Recwrculation System
Low-Pressure Coolant Injection i3 5.7.1.1.2, 631213
(1.PCT) Mode (an operating mode 63224
of the RHR system)
- Automatic Depressunzation Same 33 63124 63222
System (ADS)
Decay Heat Removal (DHR) Residual Hez: Removal i3 547
System (Residual Heat Removal (RHR) Systemn {2 mmits mode
(RHR) System) system)}
Mamn Steam and Power Conversion Main Steam Supply System, X 103
Systems Condensaie and X 1047
Feedwater System,
Cwrculanng Water System X 1645
Orher Heat Remon al Systems Sicam-condensing RHR/RCIC 32 54611, 547114
operanon
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Table 3-1. Seummary of River Bend 1 Systems Covered in this Report (Continued)

{eneric

System Name

Reactor Coolant Inventory Control Systems
Reactor Water Cleanup (RWCU) System

ECCS

Control Rod Drive Hydrauhe System (CRDHS)

Conta'nment Sysiems
Primary Contamment

Secondary Contamment

- Standby Gas Treatment System (SGTS)

Conmnment Heat Removal Systems
- Suppression Pool Cool ng System

- Contamment Spray System

- Contamnment Fan Cooler System

Containment Normal Ventilation Systems

Combustible Gas Control Systems

Plant-Specific
System Name

Same
See above
Same

Same (drywel’ and pressure
suppression chamber)

Same
Same

Suppression Pool Coohng Mode
(an operating maode of the RHR
System)

Same (an operatng made of the
RHR system)

Contamment

Ventilation System

Contasnment Ventilaton
Svstem

Hydrogen Mixng System
Hydrogen Recombiner System
Contamment Hydrogen Purpe
System

Hydrogen Analyzer System
Hydregen Control System

Report
Secti

X

16

o

i3

33

b

oo e

FSAR Section
Reference

S48

461.1.24

6.2.1

623
62321

S471.13 622

632
622 94526

945126

62524 62
6.25.25, 62-.5

Y
N
o
p
w
Y
N
au Uuu



Table 3-1. Swmmary of River Bend | Systems Covered in this Report (Continued)

Generic Plant-Specific Repert FSAR Section
System Name Svstem Name Section Reference
Reactor and Reactivity Cenatrol Systems
- Reactor Core Same X 4
Comm’ Rod System “ontrol Rod Dnive System X 46
Chermical Porson System Standby Liguid Control Sysiem X 9135
(SLCS)
Imlr-ueﬂaln- & Controi (1&C) Systems
Reactor Protection System (RPS) Same 14 7.2
Engincered Safety Feature Actuanon Engincered Safety Features 34 73
System (ESFAS) Systems
o
Remote Shutd - ~na System Same X 7414
- Other 1&C Sysiems Vanous other systems X T4w 77
ﬁo”orl Systems
Class 1E Flecine Power System Same 35 R3
Non-Class 1E Electric Power System Same is 82 83
Diesel Generator Auxiliary Systerns Same s 8311361, 94552
Cemponent Cooling Water (CCW) Reactor Plant Component X 922

System Coolmg Water System




Table 3-1. Summary of River Pend 1 Systems Covered in this Report (Contimued)

Plant-Specific Report FSAR Section

(,eneric
System Name Section Reference

System Name
Support Systems {(continued)

Serviee Water Svystem (SWS)

Res dual Heat Removal Servicr Water by Service Wates

(RHRSW) Systemn

(nther Coohineg Water Svstems Nurtwne Plant Component

( onohing Water System

rotilatom Chilled W

Fire Protection Svstems

Room Heating, Venulatnng, and A

Condmwoning (HVAC) Systems

Instrument j)vn’ Service Asr Q\".!J'W\, {ompressed A Svstems

Refuchng and Fuel Storage Systeny nel Storage and Handling

R achoactive Waste Svystems Y adioactive Waue Management

Tt s

Radhation Protection Svystem
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3l REACTOR COOLANT SYSTEM (RCS)

3.1 W "
¢ , also called the Nuclear Steam Supply System (NSSS), is responsible
for directing the steam uced in the reactor to the turbine where it is used to rotate a

generator and produce electricity. The RCS pressure boundary also establishes a boundary
against the uncontrolied release of radioactive material from the reactor core and primary
coolant.

3.1.2 W
¢ includes: (a) the reactor vessel, (b) two recirculation loops, (¢)

recirculation pumps, (d) 16 safety/relief valves, and (¢) connected piping out to a suitable
isolation valve boundary. Simplified diagrams of the RCS and important system interfaces
are shown in Figures 3.1-1 and 3.1-2. A summary of duta on selected RCS components is
presented in Table 3.1-1,

3.1.3 %umm_o.muunn
uring power operation, circulation in the RCS is maintained by one

recirculation pump in each of the two recirculation loops and the associated jet pumps
internal 1o the reactor vessel. The steam water mixture flows upward in the core to the
sieam dlx‘ers and separators where the entrained liquid is removed. The steam is piped
through the main steam lines 1o the turbine. The separated liquid returns to the core, mixed
with the feedwater and is recycled again,

About 1/2 of the liquid in the downcomer region of the reactor vessel is drawn
off by the recirculation puvmps. The discharge of these pumps is returned to the inlet
nozzles of the jet lRumps at high velocity. As the liquid enters the Aet pumps the slow
moving liquid in the upper region of the downcomer is induced to flow through the jet
pumps, producing reactor coolant circulation.

The steam that is produced by the reacior is piped to the turbine via the four
main steam lines. There are two main steam isolation valves (MSIVs) in each main steam
line. Condensate from the turbine is returned to the RCS as feedwater

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from “» RCS is dumped to the suppression chamber via safety/relief
vaives on the main » .. n lines (see Figure 3.1:3). A LOCA inside containment or
operation of the Automatic Depressurization System (ADS) also dumps heat to the
suppression chamber. Makeup to the RCS is provided by the Reactor Core Isolation
Cooling (RCIC) system (see Section 3.2) or by the Emergency Core Cooling System
(ECCS, see Section 3.3). Heat is transferred from the containment to the ultimate heat sink
by the Residual Heat Removal (RHR) system operating in the :upgression pool cooling
mode. Actuation systems provide for automatic closure of the MSIVs and isolaticr of
other lines connected to the RCS.

3.1.4 '
The RCS success critena can be described in terms of LOCA and transient
mitigation, as follows:
An unmitigatible LOCA is not initiated.
If a mitigatible LOCA is initiated, then LOCA mitigating systems aie successful.
If a transient is initiated, then either:
- RCS integrity is maintained and transient mitigating systems are successful,
or
RCS integrity is not maintained, leading 10 a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful

8 G/89
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Component Information

. RCS

1. Total volume: 15,940 fi3

2. Water volume: 9,170 fi3 (including recirculation loops).
3. Steam volume: 6,770 fi3

4. Steam flow: 12.45 x 106 Ib/hr.

§. Normal operating presswe: 1025 psia

. Safety/Relief Valves (16)

1. Setpressure: 110310 1123 Bﬁ!
2. Relief capacity: 895,000 to 913,000 Ib/hr (each)

. Recirculation Pumps (2)

1. Rated flow: 32,500 gpm @ 815 ft. head (353 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Totwl flow: 1.228 x 106 Ib/hr @ 85.2 ft. head 9sid)
Support Systems and Interfaces

. Motive Power

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

. MSIV Operating Power

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

9 9/89
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Table 3.1-1. River Bend 1 Reactor Coolant System Data Summary
for Selected Components
COMPONENT D COMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERNG.
ACS1 “&pg RC MCC-2D 480 14%"_"0—-_ %QJ
AC5-16 MOV RC MCC-2D 480 141A8 |
'RCS-19 MOV STMTUN MCC-2L 480 141AB AC/A
RCS-Z2A nv RC
RCS-228 (Y RC
ACS-22C N/ RC
RCS-22D NV RC
CS 23R NV | STMTON
RCS 288 NV STMTUN
ACS 28C NV STMTUN
'RCS-28D NV STMTUN
'RCS4 MOV STMTUN MCC-2L 480 141AB ACIA
ACS-41A v RC
RCS418 SAV RC
RCS4i1C SRV RC
RCS41D SAV AC
ACS41F SRV RC
ACS-41G SRV RC
RCS41L v RC
ACS47A SRV RC
'RCS-478 SRV RC
ACS47C SRV RC
RCS-470 v AC
[ACS47F SRV RC
RCS518 SRV -
TRCS51C SRV RC
RCS51D SAV nC
RCS51F SRV AC




Tabie 2.7-1 River Bend 1 Reactor Coolant System Data Summary
for Selected Components (Continued)

— - - - — — - - R S - — — S — S —— ———————T——————'—-ﬁ
] i

T

| comp | trocamion POWER SOURCE |VOLTA( .;i POWER SOURCE | EMERG. |
e | IYPE | — - | __JLOAD GRP |
RCS-8 M‘ W STMTUN MCC-21 4 81 41AB AC/A
RCS-85 - m:» SL ".T-”ir: — IMCC-2F 0 114ABE ACB
po——— e -—¢ —d — - — :
RCS9 MOV  |RC MCC-2K 480 13 1AB ACB
Selosmumsenied = e N EEENEESS s - il .
RCS-98A MOV STMTUN MCC-2H 80 14 ABE AC/B

B — ——— -
RCS-988 MOV STMTUN
TRCS-98C MOY/ ,.W! 'n
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3.2.6  Supporl System and Intecfaces

A. Control Signals

1. Automatc

a. ;I‘MIRCIC ‘rump is automatically actuated on a reactor vessel low water
evel signal.

b. The RCIC pump is automatically u-igeped on a reactor vessel high water
level signal signal. It may then be necessary to restart the pump
manually.

2. Remote Manual
The RCIC pump can be actuated by remote manual means from the Main
Control Room.

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

C. Other
1. Lubrication and cooling for the mirbine-driven pump are assumed to be
supplied locally.
2. A room ventilation system cooled by the standby service water system (see
Section 3.7) provides RCIC room cooling.

15 9/89



Figure 3.2-1. River Bend 1 Reactor Core Isolation Cooling System
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Figure 3.2-2. Hiver Bend 1 Reactor Core Isoiation Cooling System Showing Component Locations



Table 3.2-1.

River Bend 1 Reactor Core Isoiation Cooling System Data Summary
for Selected Components

COMPONENT 1D COMP._ LCCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GR™
RCIC-10 MOV RCIC MCC-1 480 95AB DC/A |

RCIC-13 MOV RCIC MCC-1 480 95AB DC/A
RCIC-19 MOV STMTUN MCC 480 95AB OC/A
RCIC 22 MOV RCIC MCC1 480 95AR DC/A
RCIC-31 MOV 70AB MCC-1 480 95AB DC/A
ACIC-45 MOV RCIC MCC-1 480 I5AB DC/A
RCIC-46 MOV RCIC MCC-1 450 95AB DC/A
;nt_‘,!css MOV ACIC MCC-1 480 95AB ik
RCIC 63 MOV RC MCC-2D 480 141AB AC/B
RCIC63 MOV RC MCC-2D 480 141AB ACB
480 141AE AC/A
480 141AB AC/A
480 95AB DC/A
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

2.3.1 %n g&nm

e S 15 an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS also performs suppression pool cooling
and containment spray functions and has a capability for mitigating transients.

3.3.2 §ystem Deflinition
§'he emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

High Pressure Core Spray (HPCS) System
Automatic Depressunzation System (ADS)
Low Pressure Cnee Spray System (LPCS)
Low Pressure Coolant Injection (LLPCI) System

The HPCS system is prov.Jed to su{ply make-up water 10 the reactor pressure
vessel (RPV) in the event of a small break LOCA which does not result in & rapid
depressurization of the r~actor vessel. The HPCS system consists of a motor-driven
pump, system giping. valves and controls. A dedicated diesel generator supplies electric
power to HPCS components

The automatic depressurization system (ADS) provides automatic RPV
depressunization for small breaks so that the low pressure systems (LPCI and LPCS) can
provide makeup to the RCS. The ADS utilize 7 of the 16 safety/relief valves that discharge
the high pressure steam to the suppression pool.

Tr« LPCS system supplies make-up water to the reactor vessel at low pressure.
The system consists of a motor-driven pump to supply water from the suppression pool to
a spray sparger in the reactor vessel above the core.

he low pressure coolant injection system is an operating mode of the RHR

system, and provides make-up water to the reactor vessel at low pressure. The LPCI
system consists of three loops, designated LPCI A, LPCI B, and LPCI C. Each loop
consists of a motor driven pump which supplies water from the suppression pool into the
reactor vessel. The RHR system can be manually realigned as needed to perform
:upp;essnun pool cooling or containment spray as part of the basic emergency core cooling
unction.

Simplified drawings of the HPCS system are shown in Figures 3.3-1 and
2.3-2. The LPCS system is shown in Figures 3.3:3 and 3.3-4. A flow diagram of LPCI
A 1s shown in Figures 3.3-5 and 3.3-6, LPCI B is shuwn in Figures 3.3-7 and 3.3-8, and
LPCI C is shown in Figures 3.3-9 and 3.3-10. Interfaces between these systems and the
RCS are shown in Section 3.1. A summary of data on selected ECCS components is
presented in Table 3.3-1,

3.3.3  System Operation

All ECCS systems normally are in standby. The manner in which the ECCS
operates to Cprotcct the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCS system is normally aligned to take & suction on the Condensate
Storage Tank (CST). The S system is Automaticall{ started in response to decreasing
RPV water level, and will serve as the primary source of makeup if RCS pressure remains
high. Reactor core heat is dumped to the suppression pool via the safety/relief valves
which cycle as needed to limit RCS pressure. A dedicated diesel generator supplies electric
power to HPCS components. If the break is of such a size that the coolant loss exceeds the

19 9/89
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HPCS system capacity, ther the LPCS and LPCI systems can provide higher capacity
makeup to the reactor vessel

The Automatic Depressurization System will automatically reduce RCS pressure
if & break has occurred and RPV water level is not maintained by the HPCS system. Rapid
depressurization permits flow from the LPCS or LPCI systems to enter the vessel. Water
can be taken from the suppression pﬁl by each of these system for injection into the core.
The three LPCI pumps deliver water through three separate reactor vessel penetrations.

334 Ewgn SLCCESS c;ﬁﬂs
A rutigation requires that both the emergency coolant injection (ECI) and

emergency coolant recirculation (ECR) functions be accomplished. The ECCS success
criteria are not clearly defined in the River Bend | FSAR but can b. inferred from pump
~apacities that are defined based on certain design basis accidents that are considered in the

sensing process based on licensing considerations. The EC system success criteria for a
arge are the following:

The low pressure core spray pump with & suction on the suppression pool, or
1 of the 3 low pressure coolant injection pumps with @ suction on the
suppression pool

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

The high-pressure core spray (HPCS) pump with a suction on the suppression
gool or the condensate storage tank, or

he automatic depressurization system (ADS) and ! of 3 LPCI pumps with &
suction on the suppression pool, or
The automatic depressurization system and the low pressure core spray pump
with & sucuon on the suppression pool.

The success criterion for the A.DS is the use of any 1 of 2 ADS trains. Note that there may
be integrated success criteria involving combinations of core spray and LPCI pumps. It is
Eossiblc that the coolant inventory control function for some small LOCAs can be satisfied

v low-capacity high-pressure injection systems such as the control rod drive hydraulic
svstem (see Section 3.6).

The ECR success criteria for LOCA= are related to the ECI success criteria
above. All injection systems essentially are operating in & recirculation mode when
drawing water from the suppression pool.

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

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

For the suppression pool cooling function to be successful, either RHR train A
or B must be aligned for containment heat removal and the associated standby service water
train must be operating to complete the heat transfer path from the RHR heat exchangers to
the ultimate heat sink.
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Component lnformation

. Motor-driven HPCS pump Pl

1. Rated flow: 467 gpm @ 1177 psid, 1400 gpm @ 1147 psid, 5010 gpm @
200 psid (vessel to pump suction)

2. Rated capacity: 1

3. Type: centrifugal

. Motor-driven LPCS pump P

1. Rated flow: 4,900 gpm @ 113 psid (vessel 1o drywell)
2. Rated capacity: 33 1/3%
3. Type: centrifugal

. Motor-driven LPCI pumps P1A, PIB, PI1C

1. Rated flow: 14, ;pm@ 20 psid (vessel to drywell)
2. Rated capacity: 100%
3. Type: centrifugal

. Automatic-depressurizaton valves (7)

1. Rated flow: 800,000 Ib/hr @ 1125 psig (each)

. Pressure Suppression Chamber

1. Design temperature: 185°F
2. Operating temperature: 100°F
3. Minimum water volume: 124,726 f13

. Control signals

1. Automatc
&. The HPCS pump, LPCS pump, and the LPC] pumps, and all the
associated valves function upon receipt of low water level in the reactor
vessel or high pressure in the drywell.
b. The HPCI pump is automatically tripped on a reactor vessel high water
level signal. It may then be necessary to restart the pump manually.
¢. The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressire, and discharge pressure
indication on any LPCl or LPCS pump but with a 2-min delay.
d. HPCS pump suction is automatically switched to the suppression pool
on high suppression pool water level,
¢. LPCI inination automatically causes all RHR components to perform
their function under the LPCI mode.
2. Remote manual
ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.
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B. Mouive Power
1. The ECCS motor-driven pumps and motor-operated valves a.2 Class 1E AC
loads that can be supplied from the emergency diesel generator, as described
in Section 3.5,
2. The components of the HPCS are powered from & dedicated diesel
generator.

C. Other
1. }.ublrlicauon and cooling for the ECCS pumps are assumed to be supplied
ocally.
2. g«;om ventilation systems are cooled by standby service water (see Secuon
ed )
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Table 3.3-1. River Bend 1 Emergency Core Cooling System Data Summary
for Selected Components

s ———p— - Vo s S

COMPONENT ID COMP LOCATION POWER SOURCFE [VOLTAGE | POWER SOURCE EMERG

TYPE - e LOCATION _ |LOAD GRP.
o MOV HPCS MCC-5002  [480 SWGRMC ACC |
HPCS-10 MOV HPCS MCC-5002 480 SWGRMC AC/C
HPCS-11 MOV HPCS MCC-S002 480 SWGRMC AC/C
HPCS-12 MOV 70AB |MCC-S002 480 SWGRMC AC/C
(HPCS-15 MOV 70AB MCC-S002 480 | SWGRMC AC/C
HPCS-23 MOV HPCS MCC-5002 480 SWGRMC AC/C
HPCS-4 MOV 141AB MCC-5002 480 SWGRMC AC/C
HPCS-P1 MOP HPCS BUS-5004 4160 SWGHMC AC/C

r—

LPCI-105 MOV 70AB MCC-: 480 114ABE AC/B
LPCI-21 MOV RHRC MCC-21 480 114ABE AC/B

LPCI-24A MOV 95AB MCC 480 114ABW AC/A
LPCI-24B MOV 95A8 MCC-Z 480 | 114ABE AC/B
LPCI-27A MOV 114ABW MCC-: 480 141AB AC/A
Lc_v(:l 278 MOV 1 14ABE MCC-: 480 114ABE AC/E
[LPCI-37A MOV RC ~_{MCC- 480 141AB AC/A
LPCi-37B MOV RC MCC 480 141AB AC/B
LPCI-3A MOV RHRA MCC 2E 480 1 14ABW AC/A
LPCI-38 MOV RHAB MCC-: 480 114ABE AC/B
LPCi-40 MOV HHRA MCC-2E 480 114ABW AC/A
LPCI-42A MOV RC MCC-2C 480 141AB AC-A
LPCI1-42B MOV RC MCC-2K 480 141AB AC/B
LPCI-42C MCV 114ABE MCC-2 480 114ABE £C/B
LPCI-47A MOV RHRA  |MCC 2E 480 114ABW AC/A
LPCi-478 MOV RHAB MCC-27 480 114ABE AC/B
LPCI-48A MOV RHRA MCC-2E 486 | 114ABW AC/A
LPCI-488 MOV RHARB MCC-2F 480 114ABE AC/B
LPCI-49 MOV RHRA MCC-2H 480 114ABE AC/B
LPCI-4A MOV 70A3 MCC-2F 480 114ABW AC/A
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Teble 3.3-1.

River Bend 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued)

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE | POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP,
LPCI-aB MOV 70AB MCC-2F 480 114ABE AC/B
TPCI-53A MOV RHRA MCC-2G 480 114ABW AC/A
LPCI538B MOV HHRR MCC-2H 480 114ABE AC/B
LPCI-6A MOV AHRA MCC-2E 480 114ABW AC/A
LPCI-68 MOV nHAB MCC-2F 480 114ABE AC/B
LPCI-P1A MDP RHRA BUS-ENS1A {4160 SWGRMA AC/A
|TPCI-P2B MDP RHRB BUS-ENSIB [4160 SWGRMB AC/B
1PCI-P2C: MDP RHAC BUSENSIB  [4160 SWGRMB AC/B
LPCS-1 MOV 70AB MCC-2D 480 141AB ACB
LPCS-12 MOV 70AB MCC-2E 480 114ABW AC/A~ |
TPCS5 MOV T14ABW MCC-2J 480 141AB AC/A
LPCS-P1 MDP LPCS BUS-ENSTA | “'60 SWGRMA AC/A




River Bend

3.4 INSTRUMENTATION AND CONTROL (I1&C) SYSTEMS

3.4.1  SJystem Function

The instrumentation and control systems consist of the Reactor Protection
System ‘H , the Engineered Safety Features (ESF) System, andg systems for the display
[ pl on to the opeators. The RFS and ESF monitor the reactor plant, and alert
» Operator to take corrective action before specified limits are exceeded. The RPS will

ininaie an automatc reactor tnp (scram) to rapidly shutdown the reactor when plant
conditions exceed one or more specified limits. The ESF system will automati ally actuate
selected safety systems based on the specific limits or \ombmum'\_\ of limuts that are
exceeded. A Remote Shutdown S\\cm RSS) is provided to ensure that the reactor can be
piaced in a safe condition in the event that the

main control room must bc' evacuated
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River Bend 1
C. Remote Shutdowr
Thie Remote Shutdown System (RSS) is designed to achieve and maintain hot
reactor shutdown and n..'\tulu"f U\ 1O achieve cold st mﬁx‘*" {rom outside
main control room following these postulated conditior

The plant is at normal operating conditions, all plant personnel have beer
evacuated from the main control room, and it is inaccessible for control ut
the plant

"’hc initial event that causes the main control room to become inaccessible is
assumed to be such that the reactor operator can manually scram the reactor

The RSS is required only during times of mai- .ontrol room inaccessibility
when normal plant Merazmg conditions exist, (i.¢. no transients or accidents
are occwrning \u me of the existing systems used for normal reactor shutdown
operation are also utilized in the remote shutdown capability to shut down the
reactor from outside the main con* ~l room. The functions needed for remote
shutdown control are provided wit., manual transfer switches which override
controls from the main contrul room and transfer the controis to the remote
shutdown panel : selected control points. Remote shutdown control is

possible without actuation of the transfer switches. Power supplies and
control lugic are transferred and isolated Tt“‘ 1solated Division [ and Il control
logic circuiis required 1o shutdown the plant in the event of a main control room

fire are furnished
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River Bend 1

System Success Criteria

A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip s\ate when input signals are lost,
when control power is lost, or when the channi! is temporarily removed from
service for testing or mainenance (i.e. the channe; has a fail-safe failure mode).
A reactor scram will occur upon loss of control pawer to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). LC~tails of the RPS for River Bend 1 have
not been determined.

. Other Actuation Systems

A single componeat usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their rezpective components. Actuation systems other than the RPS typically
use hinarance input Foo ic (normal = |, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel will be in a trip state when
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for testing or maintenance (i.e. the channel
has a fuil-safe failure mode). Control power is needed for the actuation sy<'em
output channels to send an actuation signal. Note that there may be 5. 1e
actuation subsystems that utilize hindrance output logic. For these subsys.cms,
loss of control power will cause system or component actuation, as is the case
with the RPS. Details of the other actuation systems for River Bend 1 have not
been determined.

. Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tnpping the RPS or other actuation
subsystem. The control room operators also may send qualified persons into
the plant to operate componenis locally or from some other remote control
location (i.e., the remote shutdown panel or a moter control center). To make
these judgments, data on key plant parameters must be available to the
operators.

Support Svstems and Inerfaces

. Control Power

1. RPS
The RPS is powered from two 120 VAC RPS buses.
2. ESF System
The ESF system .- assumed to be powered from 120 VAC buses.
3. Operator Inscrumentation
Operator instrumentation displays are powered from the 120 VAC
instrumentation power panels as described in Section 3.5.

Section J.4 Reference
1. River Bend Final Safety Analysis Report, Section 7.4.1.4
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River Bend 1
3.5 EI ECTRIC POWER SYSTEM

3.8.1

The electric power system supplies power to various equipmeni and systems
needed for normal operation and/or response to accidents. The onsi.e Class 1E electric
power system supports the tion of safety class systems and instr umentation needed to
establish and maintain a safe shutdown plant condition following an a2"ident, when th.
normal electric power sources are not available.

3.8.2

The River Bend onsite Class 1E electric power system consists of three
independent trains, denoted 1A, 1B, and 1C. Train 1C is dedicated to components of the
HPCS system.

Trains 1A and 1B consist of a standby diesel generator, a 4160 VAC switchgear
bus, two 480 VAC load center buses, a station battery, and a 125 VDC bus. The HPCS
train is similar, except that there is one 480 VAC motor control center connected directly to
the 4160 VAC bus. R

The system also contains two 120 VAC uninterruptible power supplies which
supply power to vital instrumentation panels,

A simplified one-line dizgram of the electric power system is shown in Figure
3.5-1. A summary of data on selected electric power system components is presented in

Table 3.5-1. A partial listing of electrical sources and loads is presented in Table 3.5-2.

3.5.3  Sastem Operation

During normal operation the Class 1E AC system is supplied by three normal
4160 VAC buses, NNS1A, NivS1B, and NNSIC. These normal buses are supplied by
the main generator through the station transformer. An alternate source of power is offsite
power.

The three standby diesel generators are started automatically upon either loss of
ve..age on the associated standby 4160 VAC bus, or a LOCA signal, or a manual start
signal. Diesel generator 1A is connected to 4160 VAC bus ENS1A, diesel generator 1B is
connected to 4160 VAC bus ENSIB, and the HPCS diesel generator 1C 1s connected to
4160 VAC bus S004. Bus ENS1A feeds the 480 VAC load center buses JS1A and JS2A,
which in tumn feed various Train 1A MCCs. Bus ENS1B feeds 480 VAC buses JS1B and
JS2B, which in turn feed various Train 1B MCCs. Bus S004 feeds 480 VAC MCC S002
directly through a transformer.

The 125 VDC subsystem consists of three buses, each associated with a
separate load éroup. DC Bus 1A is normally supglied by bus JS1A through battery
charger 1A, DC bus 1B is normaily <'pplied by bus JS1B through battery charger 1B, and
DC bus S001 is normally supplied by MCC S002 through batter ¢harger S001. Station
batteries 1A, 1B, and SOU! float on their respective DC buses.

The 120 VAC subsystem consists of two uninterruptibie power supplies, in
Trains 1A and 1B, that feed the plant vital instrumentation panels. Each UPS receives
power from both the 480 VAC subsystem and the 125 VDC subsystem. The 120 VAC
subsystem also includes two RPS buses for powering Reactor Protection System
instrumentation. The connection between the RP§ buses and the remainder of the electric
power system could not be de:ermined from available information.

Redundant safety equipment such as motor driven pumps and motor operated
valves are supplied by different buses of MCCs. For the purpose of discussion, this
equipment has been grouped into “load groups”. Load group "AC/A" contains components
receiving electric ower either directly of indirectly from 4160 bus ENS1A. Load group
"AC/B" contains components powered either directly or indirectly from 4160 bus ENS1B.
Load group "AC/C" contains components powered either directly or indirectly from 4160
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hus S004. Components receiving DC power are assigned to load groups "DC/A" 10
"DC/C", based on the battery source,

3.5.4

3.5.8

3.5.6

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

Eac

h Class 1E DC load group is supplied initially from i's respective battery

(also needed for diese! starting)

Eac

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

supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intact .
Power 1o the battery chargers is restored before the batteries are exhausted

Component Informatior

1,
2.
3.

. Standby diesel generators 1A, 1B

Continuous power rating: 3500 kW
2-hour raung: 3850 kW
Rated voltage: 4160 VAC

4. Manufacturer: unknown

'

~
-

. HPCS diesel generator |C

Contnuous power rating: 2850 kW
Rate voltage: 4160 VA

3. Manufacturer: unknown

. Station batteries 1A, 1B, S00!

1. Type: Lead-acid

2.
3.

Cells: 60
Design capacity: about 4 hours with design loads

Sugport Systems and Interfaces

The

. Control Signals
1.

Automatc
I'he standby diesel generators are automatically started on loss of voltage on
their associated bus or on a LOCA signal

. Remote manual

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

. Diesel Generator Auxiliary Systems

Cfoll?wing auxiliaries are provided for each emergency diesel generator:
ooling

The standby service water system (see Section >.7) provides for diesel
cooling.

Fueling

An independent day tank is provided for each diesel. A day tank will
support almost two hours of diesel operation with design loads.

Lubncaton

Each diesel generator has ¢ self-contained lubrication system.
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1§ provided for each diesel

i

sel room ventilanon systems have not been determines

year and Battery Room Ventilaton Systems
Details on switchgear and battery room ventilation systems have not been

determ

nadl
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Table 3.5-1.

for Selected Components

e —— ———

COMPONENT ID

cCOoOMP
TY 'E

LOCATION

River Bend 1 Electric Power System Data Summary

POWER SOURCE

VOLTAGE

POWER SOURCE
LOCATION

EMERG
LOAD GRP._|

BC-

BC

D_OEQRMA

BUS-JSI1A

1BC

DCEQRMB

BUS-JS1B |

125

SWGHMA

AC/A

(125

SWGRHMB

AC/B

BC-S001

BC

DCEQRMC

MCC-S002

125

SWGRMC

AC/IC

87-1A

BATT

BATRAMA

125

DC/A

BI-18

BATT

BATRMB

BT-S001

BATT

BATRMC

DC/C

BUS-DC1A

BUS

SWGRMA

BT-1A

BATRMA

DC/A

BUSDCIA

BUS

SWGRMA

BC-1A

DCEQRMA

DC/A

BUS-DC1B

BUS

SWGRMB

BT-183

BATRMB

DoC/B

8US-DC1B

BUS

SWGRMB

BC-1B

DCEQRMB

DC/B

BUS-ENS1A

BUS

SWGHMA

DG-1A

D 3RMA

AC/A

BUS-ENS1B

BUS

SWGRMB

DG-18

DGRMB

AC/B

BUS-JS1A

BUS

SWGRMA

TR-X1A

SWGRMA

AC/A

BUS-JS18B

BUS

SWGHRMB

TR-X18

SWGRMB

AC/B

BUS-JSZA

BUS

141AB

TR-X2A

SWGEMA

AC/A

BUS-J528B

BUS

141AB

THR-X28B

SWGRMB

AC/B

—

BUS-S001

BUS

DGHALLC

BT-5S001

BATRMC

DC/C

BUS-S001

BUS

DGHALLC

BC-S001

DCEQRMC

CC/C

BUS-5004

BUS

SWGRMC

DG-1C

DGRMC

AC/C

CB-C1A

ce

SWGRMA

DG-1A

DGRMA

AC/A

CB-C1B

CB

SWGRMB

DG-1B

DGRMB

AC/B

CB-CS5004

cB

SWGRMC

DG-1C

4160

DGRMC

AC/C

DG-1A

DG

DGRMA

4160

AC/A

DG-1B

DG

DGRMB

4160

AC/B

DG-1C

0G

DGRMC

4160

AC/C

MCC-1

MCC

95A8

PNL-DC3A

125

DGHALLA

DC/A

MCC-14A

MCC

SWGRMA

BUS-JS1A

480

SWGRMA

AC/A

MCC-14B

MCC

SWGRMB

BUS-JS1B

480

SWGRMB

AC/B
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Table 3.5-1.

River Bend ! Electric Power System Data Summary
for Selected Componenis (Continued)

COMPONENT D COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE EMERQG.
TYPE LOCATION LOAD GRP.
MCC-16A MCC SSWCT TRX3A 480 GRMA AC/A
MCC-16B MCC SSWCT TR X3B 480 SWGRMB ACB
MCC-2A MCC 141AB BUS-J52A 480 141AB AC/A
MCC2B MCC 141AB BUS-J52B 480 141A8 ACB |
MCC-2C MCC 141AB BUS-JS2A 480 141AB AC/A
MCC-2D MCC 141A8 BUS-JS2B 480 141AB AC/B
MCC-2E MCC 114ABW BUS-JS2A 480 141AB AC/A
MCC2F MCC 114ABE BUS-J52B 480 141AB AC/B
MCC-2G MCC 114ABW BUS-JSZA 480 141AB AC/A
MCC2H MCC 114ABE BUS-J528B 480 141AB AC/B
'MCC-2J MCC 141AB BUS-JS2A 480 141AB AC/A
MCC-2K MCC 141AB BUS-JS2B 480 141AB AC/B
MCC-2L MCC 141AB BUS-JS2A 480 141AB AC/A
MCC-8A MCC SWGRMA BUS-JS1A 480 SWGRNA AC/A
MCC-8B MCC SWGRMB BUS-JS1B 480 FSWGRMB AC/B
MCC-5002 MCC SWGRMC TR-5003 480 SWGRMC  |ATIC |
PNL-1A PNL CR UPS1A 120 DCEQRMA AC/A
PNL-1B PNL CR UPS-1B 120 DCEQRMB AC/B
PNL-DC3A PNL DGHA' (A DUS-DC1A 125 SWGRMA DC/A
PNL-DC3B PNL  |DGHALLB BUS-DC1A 125 SWGRME  |DCB |
TR-5003 XFMR  |SWGRMC | BUS-5004 280 SWGRMC e . ]
TR-X1A XFMR | SWGRMA BUSENSTA  [480 SWGRMA ACIA
TRX1B XFMR | SWGRMB BUS-ENS1B  [480 SWGRMB- ACB
TR-X2A XFMR | 141AB BUS'ENS1A 480 SWGRMA AC/A
TR-X28 XFMR | 141AB BUSENSIB [480 SWGRAMB ACB
UPS-1A UP3 DCEQRAMA |BUSDCIA 120 SWGRMA AC/A
UPS-1A UPS DCEQRMA  |MCC-8A 120 SWGRMA AC/A
UPS-1A UPS DCEQRMA  [MCC-14A 120 SWGRMA ACIA |




COMPONENT

UPS-18
e

PS-1B
[UPS 1B

Table 3.5-1.

—

D

River Bend 1 Electric Power System Data Summary
for Selected Components (Continued)

——

LOCATION

SR S,

POWER SOURCE

VOLTAGE

N

DCEQRMB

BUS-DC1B

TDCEQRMB

MCC-8B

DCEQRMB

MCC-14B 3

B et SR

[720

-0__;774
120

120

—

POWER SOURCE
LOCATION

EMERG.
LOAD GRP.|

 SNGRMA

AC/B

| SWGRMB

AC/B

[ SWGRMB

AC/B




Table 3.5-2. Partia! Listing of Electrical Sources and Loads
at River Bend 1

POWER | VOLTAGE | EMERG |POWER SOURGE] L LOAD COMP | COMPONENT |
SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID| TYPE | LOCATION
(BT 1A 128 TCA TCEGRAMA (4 BUSDCIA  |BUS | SWGFMA
BTTE 75 OO [OCEOAWME  [EF  |BUSDZTE  |BUS |SWoRME
[BC- 8001 ) e DCEGRG 4 BUS- 5001 BUS [DGRALLC |
Lan Fl3 TR ‘LIIY!MA EP BUSDETA | BUS  [SWoRWA |
T8 128 BATRME P BUSBCIE  |BUS | SWORME |
BY-5001 Fi) 0o EATRNC 42 BUSSE0T  [BUS | DGHALLE
[EUSDCIA 128 BCA SWORMA 143 PNLOGIA | PN | DGHALLA
BUSOCIA |28 joJo%i ) SWGAME T PNC-L 238 [PNL | DGHALLE
FEUSEETR 120 ACR | CWGRMA EP UFS 1A UPS | DCEGRMA |
EUSIETE 150 AT TENEAVR L] VL el oL T - R
EUSENSIA (4160 Yo W -{olof N WV XV S VoL - 17 S
BUSENSTA 4160 ACR SWORMA ECCS | LPCSPI WOF | LPCE
BUSENSIA | 480 ACA SWERMA 12 TRX1A RFWLGW’SEW'_
[BUSENSIA (4160 ATA SWORNA W | SSWPZR  [MDP [SewWeT |
(BUS ENGIA | 480 ACA SWGRMA EP T XaA REMR | 141AE
[BUS.ENSIE  [41860 ACE SWGAME ECCS | LPCIP2E WP RRE ]
[BUSENSIE 4760 ACB SWORNE TPZe (Yol B T o —
BUSENSIE  |480 ACE | SWGRME 43 TRXB G T —
(EUSENS'E  [480 ACE | SWGRME TR XeE (Y- TRV Y- —
BUSERSTE | 760 KB [SWERNME — [SW [ SWEIE [ WOE TSSwWeT
[EUSENSIE 4160 RSB | SWORME W | SSW.PaD WOF [ SSweT
[BUSVSIA 725 ACA SWORMA 42 BC-1A BC | DCEGAMA
(USSR 488 AC/K WERNA TP WCCT4A VT | SWORNA ]
(BUSVS A (480 1T SWOFWA 43 MCTBA T | SWORA
LEuqu'.e 125 ACE  |SWOAME  1EP BC18 BC | DCEGAME |
BUSVSIE 480 AC B SWGRME 43 WMCC.14B MCC | SWGRAME
[BUSJS1B | 460 ACE SWORME  |EF | MCC-8B WCC | SWGRME
BUSVSZA 360 ACA T41AD EP MCC-2A NMCC |14 1AD
(BUSJSIA 460 ACA Ta1AB EP [ Xl WMCC | 141AB
LB 480 ACA T4 1AB EP MCC2E WMeC | 114ABW
BUSVSA 480 ACTA T4IAD 42 ¥ oo} WCC | T14ABW
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Table 3.5-2. Partial Listing of Electrical Sources and Loads

at River Bend 1 (Coniinued)

POWER
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EMERG
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LOAD GRF
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at River Bend 1 (Continued)

[ POWER | VOLTAGE | EMERG |POWER SOURCE] LOAD TOAD COMPONENT |
SOURCE LOADGRP| LOCATION [SYSTEM [COMPONENT ID| TYPE | LOCATION

(TCC- 16A 460 ACA [ SSW | SSW-B0TA  |MOV | PPTURN

[TACC-16A 460 ATK SSWeT BOW | SSW.BOBA MOV [SSwWeT

[WETTeR a80 LY ST L 0 I N L -

W 168 [ 480 Y SSW  [SSW40D MOV [&sweT

T TR 980 Y1) ’ (BEW  |SOW-B1E MOV [PPTON ]

MCT 68 80 ACE SSWeT BEW  [SSW-G08B  [MOV | SSWeT

WCT 2C a0 ATA TATAE ECCS  [CPCISTA MGVTR

L i 480 ACA TaTAR ECCS | LPCI4ZA WOV [ b

MCC-20 480 ACE TTAE ECCS | LPCS WOV | JOAE.

WCC-2b 460 ALE T41AB R |Reiees MoV |/

MCC-20 480 ACE TATAD oo MoV

L) agn ACE 1141 T TN MOV

WeL-2D 480 ACE T4TAG RCS | RCE18 L

[WET2E 480 ATA TTaABW ECCS  |LPCI2ak  [WMOV [e8AB ]

MCC 2k 480 APTR TTAAEW ECCS | LPCIOA WOV | BHRA

(WCC-2E 480 ACA TT4ABW ECCS | PO WOV | RHRA

WMCoeE 480 ACIA TT4ABW ECCS  [LPCI4TA MOV | RHRA

MGG-2E a80 AC/A TIAABW ECCS | LPCI4BA MOV | RHRA

[WCC 2k ') ACK TTAABW ECCS | LPCI<4A (/o7 7 \ - E—
[V oloR] 480 ACA TIAABW ECCS | LPCIBA WOV | RHRA

MoC2E 480 ACA TT4ABY, ECCS | LPCS-12 MOV | JOAB

Mes-oF 480 ACE TVAABE ECes | LPCI108 MOV | J0A

MCCoF 460 ALE TT4ABE TOCS | LPCral MOV | BHAC

MCC-2F TR ACE TIAABE ECCS  |LPCI-24B (oI 17 Y- R
MeCeF 480 ACE TT4ABE ECCS | LPCIaB WOV | RRRE

| Vedol 12 a80 RSB TT4ABE Bees [LPCase MOV | TT4ABE
WMCC2F 480 ACTE TT4ABE ECCS | LPoI<TB MOV | RHRE

MCC2F 460 ACE TI4ABE ECCS  |LPCI48E WMoV | RRAE

CCF 480 ACE T14ABE ECCS | LPCI4E MOV | J0AB |

MCC-2F 980 ACE TT4ABE ECCS | LPCI6B MOy | BHRE

MCC-oF 480 ACE T14ABE RCS HCS-85 MOV | STMTUN
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at River Bend 1 (Continved

POWER | VOLTAGE | EMERG |POWER SOURGE] LOAD | LOAD  |2OMP | COMPONENT ]
SOURCE LOADGAP| LOCATION |SYSTEM |COMPONENT ID| TYPE | LOCATION
(W 460 ACA TTAABW ECTE [CPCIB3A MOV [HRRA
L) ' ATB | VT4ABE ECCS  [LPCICTE. WOV [TTaABE |
e 460 ATE TT4ABE ECCS  [LPClLas (VST LT —
WCC2H 480 ACE " [TT4ABE TCCS | LPCIBIE (VoI .1~ —
LU g Yo% TTOREE O B To) 3TV N § ¥ ' VA B4 14V
WeC-2) 480 ACA TA1AB ECCS | LPCI-IA WOV | TTAABW
et 480 ATA T41AB ECCS | LPCSE MOV [ T14ABW
MCC-2K TR ATE T41AB ECCS  [LPCIA7E WMoV |

TR 750 Yo%l RV RV feTo LR NN e R Y Sl

CCeR ' ACE TAIAD Tl I I o) oV

(oTok-1N 480 ACA T4IAE L ol R ol [o% MOV [STMTUN
[WeT T Yo7} TATAE TCE | R84 (" o1V K 4 714V "
(IR TN 'TH ACA T4 AR LT IR . To1 3 R V'~ 1VAN & 3" V] "—
MeC-aL 480 ACA T4T1AB RCS | S 1 <1 £ 31" (V) "—
MCC 2L 480 ACA TAIAE RCS | RCSE (71200 £ 30724V T Nn—
WCCBA 120 ACA TWGRMA 143 UFS. 1A UPS  |DCEGHMA |
WCCBA ae0 ATA SWGRMA SSW | SSW.B06A MOV TPPTUNDG |
WECEA 380 ACA SWORMA W |SSW.TTA . [NOV [FPIUNDG 1
VIotox 7Y 750 ACA | SWORNA W | SSW.TTA WOV [PPTUNDG |
NMCC8E 120 ACH | SWORME 423 UPSE UPS | DCEQRME |
MECEE 260 ACE SSW | SSW 5060 WMoV |PPTUNDG ]
MCCeE 480 ACE | SWGAME SSW | SSW.77B MOV | PPTUNDG |
[eTes T g e R - - el VT

MZ 5002 ' ACC | SWGRMC LI V. |HPCS
CC-5002 « 40 ACC WORMC ECCS | HPCS-10 I 1ol S
MCC 5002 460  Yo7jo el ECCS | APCE 11 WOV | RPCS
[Mec-8002 'TH  Yel[o SWORMC ECCS  |HPCS. 12 MOV | T0RB
[MCCS002 460 ACIC SWGRWC ECCS | HPCS18 MOV | TOAB
[MCCB00z | 480 AT SWoRG ECCS  |RPCB23 MOV |WPCS
MG C-5002 460 AT SWORC . |ECCS | HPCo4 vV [141AE
MEC-5002 125 ATC SWERAMG 42 BC-5001 BC CEQRMC
L
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at River Bend 1 (Continued)

-mm i J —TOAD ]CWW
LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION

MCCB00e 480 ATIE  TEWGRAMC W | SSW<ot WOV | BSWeT

(PN A 120 AL TR uT PNLC [ BR

NGB 120 ) [+ ' T PRC[CR

FRL-DCIA iF13 [BF . " [DGHALCA TF " voa 17 ) R

ALEA ae0 e} L L L s T S —

TR W o L V7 S 11V £

YRXTE 1480 [ACE | SWGANE 112 BUSJISTE  |BUS |SWGRWME |

(YR XEA 1480 [ATA | SWGRMA L oA BUS [T4IAE |

BRI a80 ATE SWORME 142 BUS-JLCE BUS | T41AE

RLEE ) Yo SWORIA T TMCC-TeA Vol B -({ Vo

TRX3E 480 J SWORME T WCC- 168 Ve | SSweT

PLES F Yol W 0 £o 21V |{ J— T LI - E——

[UPS 120 ACE EF . 1PNLTE BNL | CR

iV
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River Bend |

3.6 CONTROL ROD DRIVE HYDRAULIC SYSTEM (2 RDHS)

3.6.1 §

The CRDHS supplies pressurized water to operate and c20l the contro! rod
drive mechanisms during normal operation. This system implements ¢ .~ ram command
from the reactor protection system (RFPS) anc < rives control rods rapidly nto the reactor,
The CRDHS also can provide makeup water t  he RCS.

3.6.2  System Definition

The CRDHS consists of two high-head, low-flow, »umps, piping, filters,
control valves, one hydraulic control unit for each control rod drive med harism, and
instrumentation. Water is supplied from condensate and from the condensate storage tar"
The CRDHS also includes scrain valves, seram accumulators, ara a scram discharge
volume (dump tank).

Details of the scram portion of @ typical BWR CRDHS are shown in
Figure 3.6-1,

3.6.3

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

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

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. It is noted in NUREG-0626 (Ref 1),
that this function is particularly important for some BWR/1 and BWR/2 plants for which
the CRDHS is the pnmary source of makeup on vessel isolation. In later model BWR
plants, RCS makeup at high pressure is performed by the RCIC (see Section 3.2) and
HPCI or HPCS (see Section 3.3) systems. The maximum RCS makeup rate of the
CRDHS is about 200 gpm with both pumps operating (Ref. 2).

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

A scram signal must be transmirted by the RPS te che actuated devices (i.e.,
pilot valves) in the CRDHS.
The pneumatic inlet scram valve and cutlet scram valve must open in the
hydraulic control units (HCUs) for the indivic ual control rod dnves. This is
accomplished by venting the instrument air supply to each valve as follows:
Both scram pilot valves in each HCU must be deenergized, or
Either backup scram pilot valve must be energized.
A hjgh-gressurc water source must be available from the scram accumulator in
each HCU.
A h;draulic vent path to the scram discharge volume must be available and
sufficient collection volume must exist in the scram 7uscharge volume.
A specified number of control rods 1ust respondys and insert into the reactor
core (specific number needed is not known),

3l 9/89




3.6.6

. ‘ver Bend |

Component Informatict

. Control rod drive pumps (2)

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

. Condensate Storage Tank

i. Capacity: 620,000 gal
S, nort Systems and Ioterlaces

. fc»ntrol Signals

Automatc : _
The RPS wansmits scram commands to solenc’d pilot valves which control
the pneamatic scram valves

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

. Motive Power

1. The control rod drive pumps are Class 'E AC loads th . can be supplied
from the emergency diesel generator as descrined in Section 3.5,

P , "Genen~ Evaluation of Feedwater Transients and Small Break

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

. Harringion, RM., and On, L.J., “The Effect of Small-Capacity, High-Pressure

Injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR-3179, Oak Ridge National Laboratory, September 1983,

won
"~y
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STANDBY SERVICE WATER (SSW) SYSTEM

3.7.1 SX M_Lmuhg

'b«
A

by Service Water System provide
neat sink, the standby cooling to ver, « us heat
standby ana HPCS diesel generators, RHR heat excha
VANOUS room CoOler units, and the control room air condit
3.7.2 System |!l’!i(l|l|$"[l
: The SSW system contains four motor driven pumps which take

the standby cooling tower water storage basit vt

! The pumps supply two headers from whic!
heat loads a“e supplie I'he two redundant systems merge to supply the HPCS diesel
' ¢ ] . . ’ 11 y \ \
generate . and HPCS pump room covler. Simplified drawings of the SSW are shown in
9 r R 7.9 A { » N L , '
Figur | and y \ summary of the data on selected SSW components |
srecantadd 1y [‘> X 9
; - o5 AN X ’
3.7.3 masem Operation
Ihe SSW system has the capability to provide cooling water to essentia
equipment through two separate supply lines. Each supj Ine i§ capable of providir
it er Cox § Wit ’\ ra i 1) ) A1t § minir m ¢ ' v ! are ¢ ’ 114
s caft L) W't ;""_"‘ Yol |
e
;".”;. ng
diesel generator and the HPCS diesel generar PCrating
) YOI &ir-cot 1:‘\.."‘.‘ bl:‘.(.'—l "‘:“.h'-".'l
\ . 1 ] :
Auxiliary bullding unit coulers operating
One of two containment unit coolers operating
Dunir.g the init phase of recovery frum a LOCA, all SSW pumps star
,
a natically. However y one pump 15 needed to satisfy the cox g requireiner
" he ab e el nment 1 r. whe the }d{}, he t exchangers are required for decay he
re val, two 3SW pumps must oper
l'i I redundar SSW n ,:.!. L Supply the ,H\ Ny diese enera r ar
HPCS pumns root nla
1) \ { v ' ] »
Lhe SOW dis £ K, which ¢ §ts Of ¢ 2K
! ¢ ¥ling tower ar ¢ 10 percent cag rage bai The t
' " "™y " . ) ’ ' ’ ' . g
.
\

.4 l‘\:.um ..LLL.LL...._.LJJLLLJ..«
)»-- ..

I the 1ninal ;’ \ase of recovery from a LOCA, only one SSW pur
'r 10 sansty the cooling requirements of Uit system. Later, wher
; are required 1or gecay heat remova., twe \\\\ pumps must operate
,.»_ 1.7.§ on , Uor
J.7.9  Loemponent Information
: .

Service W

Ml ‘ ¥

1418

kk\(’l Bend

¢ ultimate

sCa

cO0

sucCnor

1

uding the
Iers

from



River Bend |
3.7.6  Support Systems and loterfaces

A. Control Signals
|, Automatc
Upo:d receipt of a LOCA or loss of offsite power signal, all pumps are
started.
2. Remote manual
The SW§ pumps can be actuated by remote manual means from the control
room.
B. Motive Power
The SWS pumps are Class 1E AC loads that can be suprlied from the standby
diese! generators as described in Section 3.5, Pump 2A is supplied from diesel
generator- 1A, pumps 2B and 2D are supplied from diesel generator-1B, and
putnp 2C i- supplied from diesel generator-1C.

338 9/89
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Figure 3.7-2. River Bend 1 Standby Service Water System Showing Component Locations
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Tabie 3.7-1. River Bend 1 Standby Service Water System Data Summary
for Selected Components
COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.

SSW-40A nAi‘(;'v"E SSWCT MCC-16A 480 wc?m“ "l%/%g"“
[SSW-408 MOV SSWCT MCC-168 480 SSWCT ACB
SSW-40C MOV SSWCT MCC-5002 480 SWGRMC ACIC
SSW-40D MOV SSWCT MCC-168 480 SSWCT ACB
SSW501A MOV PPTUN MCC-16A 480 SSWCT AC/A
SSW501B MOV PPTUN MCC-16B 480 SSWCT ACB
SSW-505A MOV SSWCT MCC-16A 480 SSWCT AC/A

| SSW-5058 MOV SSWCT MCC-168 480 SSWCT [ACEB |
SSW-506A MOV |PPTUNDG _ |MCC-8A 480 SWGAMA  |AC/A |
|SSW5068  [MOV  |PPTUNDG  |MCG-8B 480 AC/B
SSW77A MOV |PPTUNDG — |MCCA a80  |SWGAMA — TAGA
SSW-77A MOV |PPTUNDG  |MCC-8A 480 SWGRMA  |AG/A |
[SSW-778 MOV PPTUNDG | MCC-8B 480 SWGRMB ACB
GSW-778 MOV PPIUNDG  |MCC-8B 480 SWGRMB ACB
[SSW-P2A MDP | SSWCT BUSENSIA [4160 | SWGRMA AC/A
5SW-P2B MDP |SSWCi BUS-ENSIB [4160 SWGRMB AT/B
SSW-P2C MDP SSWCT BUS-5004 4160 SWGRMC ACIC
GSW-P2D MDP  [SSWCT BUSENSIB 4160 | SWGRAMB ACB




PLANT INFORMATION

SITE AND BUILLDING SUMMARY
The River Bend Station nuclear plant is located in West Fel
the Misssissippi River, approximately 24 miles

C1aANng n the
north-no ast of Baton
a. Onginally two units were scheduled

The site 15 3342 acres in ar

¢
gure 4.1 shows a genera

it Unit 2 has been halted. Fi
id the surrounding area (from Ref. 1)

The major structures at this

view of the site
ar

facility include the reactor building, turbine
uding, fuel bullding, auxiliary building, diesel generator building, control building, and

h

ng tower. The site general arrangement is shown in Figure 4.2
[he reactor building 1s located on the north side of the turbine bullding. This
contains the primary containment housing the reactor vessel and recirculation
iccated in the fuel bullding, north of the reactor buildir
| drawings of the River Bend

LA l,
['he auxiliary buildi

[he spent fuel pool is

reactor bullding are showt igures 4-3 and 4-4
g 15 located between the react
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10.

11.

Table ¢-°

Lodes
70AB
70CB
95AB
95CB
1 14ABE
114ABW
14]1AB
BATRMA

BATRMB

BATRMC

CBLCHS!

CBLCI{S2

CBLCHS3

CBLCHS4

CR

CST

DCEQRMA

DCEQRMB

Pefinition of River Bend 1 Building and
Location Ccdes

Rescriptions
70" elevation of the Auxiliary Building

70r elevation of the Control Building

95' elevation of the Auxiliary Building

95" elevation of the Control Building

114" elevation of the Auxiliary Buiiding east side
114" elevation of the Auxiliary Building - west side
141" elevation of the Auxiliary Building

Battery Room A, located on the 115 elevation of the Control
Building

Battery Room B, locaied on the 115" elevation of the Control
Building

Battery Room C, located on the 115 elevation of the Control
Building

Cable Chase No. 1, located below Control Room on the 98’
elevation of the Control Building

Cable Chase No. 2, located below Control Room on the 98
elevanon of the Control Building

Cable Chase No. 3, located below Control Room on the 98
elevation of the Control Building

Cable Chase No. 4, |- :ated below .
elevation of the Contrul Building

rol Room on the 98

Control Room, located on the 136 elevation of the Control
Building

Condensate Storage Tank, located north of Reactor Containment
in Yard Area

DC Equipment Room A, located on the 115" elevation of the
Control Building

DC Equipment Room B, located on the 115 elevation of the
Control Building

68 0/80



4-1. Definition of River Bend 1 Buiiding and
Location Codes (Continued)

DGHALLA Diesel Generator A Hall, located just outside the Diesel
Generator Room A

DGHALLB Diesel Generator B Hall, located outside of the Diesel
Generator Room B

Diesel Generator C Hall, located ju utside of the Diese)
Cenerator Room (

esel Generator Room A, located
rsel Generator Bulldir i

¢! Generator Room B, loci

1iesel QGenerator Building

High Pressure Core Spray Pumj
elevaton of the Auxiliary Building

Low Pressure Core Spray Pump Roon
evaton of the Auxiliary Building

.

adjacent to Pump House connecting Pipe °
{

€
ooling Tower (area SSW(CT

Service Water

, connecting Pipe Tunnel t

ictor Core isolation Cooli

n of the Auxiliary Building

Residual Heat Removal Pump Room

»

0 elevation of the Auxiliary Building




Table 4.1

Lodes
RHR(

RSDPNLA

Definition of River Bend 1 Bullding and
Location Codes (Continued)

Residual Heat Removal Pump Room “C" (LPCI), located on the
70" elevation of the Auxiliary Building

|

Remote Shutdown Panel "A", located in the Control Building at
the Y8 elevatior

Shutdown Panel "B", located in the Control Building at
elevator

Standby Servics Wa




Table 4.2, Partial Listing of Components by Location
ot River Bend 1
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Table 4-2, Partial Listing of Components by Location
8t River Bend 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
at River Bend 1 (Continued)
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Table 4-2. Partial Listing of Components by Locrtiun
ot River Bend 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
8!l River Bend 1 (Continued)
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0 TYPE
L RS
[T —— ‘l‘lu RCB4TT L L1
Lﬂ— TTEE REEATA BAV
L (R [P
L RES SRV
LS L1 RS0 AV
L HCE Lls ¥ TRV
LS RCELE SRV
L RTE - L1117
L L1 B SRV
R [RCE . TTRCETTT TRV
T oo ROC-22 MoV
(AT L+ L [J[-1 (e
Lo e N ey
L il
Ll RETCAE oV
L L+ REC TGV 1Y
_'W L~/ (08
Ll K[y MoV
e W L [+1[<X | J— "
L T [TPCTFTR
RHRA 1= AR oV
LI ECCS  [LPCIEA oV
L D {1 . AP ) Vel
LI W ECCE [ LPClaTR WEY
(RRRR  |ECCS | LPCaBA oV
"RHRA ECCs | LPLI45 WV
LELY Eces (1018 7 N v
THRE ECCE | LPCIPLD WoF
LG (<o R oV

75 9/89



Table 4-2. Partial Listing of Components by Location
sl River Bend 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
a! River Bend 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
at River Bend 1 (Continued)
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al, SYSTEM DRAWINGS
Al.l Fluid System Drawings

The simplified system drawings are accurate representations of the tajor flow
paths in a system and the important interfaces with other “luid systems. As a general rule
small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this tvpe include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the cormccung major flow path. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a

comparable drawir \hw 1g component locations. The d"mm; convenrions used in the

'

‘R
4 ' Y0 ' | v
!“‘.u SYS em aQrawings he follo Wing
. &

Flow geiierally is left to nght
Water sources are located on the
discharge paths are located or the rig!
One exception is the return ow path in closed loop sy stems which is right

1o left

| 3 3 - | > ~ o |
> 1eft and water users neal 1oads

Another exception is the Reactor Coolant Sysiem (RCS) dra win,
\C’A‘»L‘.-("'"(“CJ WILL the pnmary M\-’F‘,\ on bou uu $ Of Lthe vesse
Horizontal lines always dominate and break vertical lines

component symt su in the ..uid system drawi
A-l

A » a ‘i Ny X N . 1 ‘ 11
VIOST vain JMmp Symbols are de SIEnEd 1O allow
b 1 v y ¥ \ v . n
distinguish among £ iar components bas :J on their si

for 2 motor or

. |
s O 4 THOWOT OF SOI1EH014

CINC powed
|
or hydrauli uree tor vulve operation,

ve symbols allow the reader (0 distinguist among valves tt
cither direction, ¢heck (no. -return) valves, and valves that perform ¢
»f:..r ssure protection function. No attempt hias been made to def]
specific type of valve (i.e., as a globe, gate b.terfly, or other specific t
)i vaive

mp symbols ”"\'x'*"".sf', n centrifugal and positive displacement

mps and between types of pump ¢ (1.€., motor, turbine, or engine)

)

1

5 of plant location codes delined in Section 4 of

shaded "zones" that are nct intended to represent

Ucda

rete companents represent the aciual physical location of
giscrete components represent the plant areas
{

piping passes (i.c. including pipe tunnels and

are no! known are indicated by placing the
1ded (white) zone

\ tha 1
WIS SYSIC




River Lsend |
Al.2 Electrical » .¢m Drawings

The elentric power system drawings focus on the Class 1E pe-tions of e
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class 1E system. There often are two versions of each electrical system drawing, a
simplified system drawing, and a comparable drawing showing component /acatior. " he
drawing conventions used in the electnical system drawings are the following:

- Flow generally is top to bottom ' :
- Inthe AC power drawings, the interface with the switchyard and/or offsite
id is suown at the top of the drawing. _
. fr?the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
- Vertical lines dominate and break horizontal lines.

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

Locations are identifie” '~ terms of plant location coaus defined in Sect' 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended *» represent
the actual room geometry
Locations of discrete components represent the actual physical loca,..a of
the compoi.ent.
The electrical conne.tions (i.e., cabie runs) bctween discrete components,
as shown on the elertrical system drawings MO NOT' represent the actual
cable routing in the plant.
“omponent locations that are not known re indicated by placing the
discrete components in an unshaded (white) zone.

Al SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

A general view ol 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 io estimate
distances on the site. As-built scale drawings should be consultea tor this purpose.

Labels printed in bold uppercase correspond to the location codes definec in
Cection 4 and used in the component data listings and system drawings in Section 3. Some
addit.nal labels are included tor information and are printed in lowercase type.

Ad.2 Layout Drawings

Simy.ified building layout drawings are developed for th - nortions of the plant
that contain vomponer.  and systems that are described in ‘ection . of this Sourcebook.
Generully, the following buildings are included: reactor building, auxiliary building, tuei
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are n ¢ developed for other buildings.

Symools used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorwa,s are shown in the simplified layout
drawings however, many interior walls have been ounitted for clarity. ‘The building layout
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drawings, are approximately to scale, should not be used ¢
i3 E al api \ R AT W 20 A N 1IOUIG 1108 ! UseCL .

- N % v N - - -~ | Y ' |

distances. As-built scale drawi for should be consulted |
. 1 . .

Labels pnnted in

defined in Section 4 and used in

estirnate room size o1
S ;‘\i""h )SE

ase bolded also correspond to the location codes
e component data listings and §y..em drawings in
Section 3. Some additional labels are included for information and are printed in lowercase
type
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l. Heddleso: , F.A., "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Center, Deccmber 1973 (Vol.l
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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MANUAL YALYE - Xv
(OPEN/CLOSED)

MOTOROPERATED VALVE MOV
(OPEN/CLOSED)

SOLENOID-OPERATED VALVE . SOV
(OPEN/CLOSED)

HYDRAULIC VALVE - WV
(OPEN/CLOSED)

PHEUMATY. VALVE - NV
(OPEN/CLOSED)

CHECK VALVE - CV

POWER OPERATED RMELIEF VAL
SOLENOID-PILOT TYPE - PORY
(CLOSED)

CENTRIFUG AL
MOTOR-DRIVEN PUMP . NDP

POSITIVE D!SPLACEMENT
MOTOR-DRIVEN PUMP . MDP

B

o o
o

-

M Q) »

MANLA L
VALVE -

NON-RETURN
XCV (OPEN/CLOBED)

MOTONOPERAT D
3WAY VALVE - MOV
{CLOSED FORT MAY VARY)

BOLENOID-OPERATED
S WAY VALVE . SOV
(CLOSED PORT MAY - “RY)

HYDRAULIC NON-RETURN
YALVE - HOV (OPEN/CLOSED)

PNEUMATIC NON-RETURN
VALVE - NCV (OPEN/CLOSED)

SAFETY VALVE . 8V
(CLOSED)

POWER-OPERATED RELIEF VALVE.
PNEUMATICALLY OPERATED - PORYV
Ok

OUALFUNCTION SAFETY/RELIEF
YALVE - BRY

(CLOSED)

CENTRIFUGAL

TURBINE-DAIVEN PUMP . TDP

POSITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TDP

Figure A-1. Key To Symbols In Fluid System Drawings

83

9/89



D R SR §

PWR BWHR L/ CONDENSER COND
REACTOR VESSEL - Ry B ma

T EXCHANGER - WX MECHANICAL DRAFY

COOLUIKG TOWER

STEAM . TOWATE

OR WATER TO.STEAM MEAY

EXCHANGER (IE FEEDWATER
MEATER DARAIN COOLER ETC

AR COOLING UNIT ACL

] PE OIILES
STTTETT2  YPAY Nouzies

RUPTURE DISK Ao

Figure A-1. Key To Symbels In Fluid System Crawings
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AC DIESEL GENERATOR . DU

BATTERY BAYTY
OR AC TURBINE GENERATOH

RCUIT BR R | .
Cé)’i; ca"-(s:!'f ca . INTERLOCKED
LOSED CIRCUIT BREAKERS . CB

SWITCH . BW
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’
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Figure A-2. Key To Symbois In E:ectrica! System Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

C. 4 a 125:6"{,. v

RCS Reactor Coolant System

RCIC Reactor Core Isolation Cooling Systen

ECCS Em :‘rgcm‘\ Core Cooling Sy :tems (including HPCI, LFCI,
LPCS and ADS)

EP Electric Power Syste

CCW Component Cooling Water Systen

Ji€] W

SSW Standby Service Water System

AR

COMPONENT ID (also LOAD COMPONENT ID) - The component identific

S S UL TGS TN
code 1n a clata table m.‘\:cn:\ the component 1D that appears in the corresponding sys
drawing. The component ID generally begins with a systemn preface followed
t number. The system preface is not necessarily the same as the system
above. For component IDs, the system preface w.rc',\po: ds to what the
component (e.g. HPI, RHR). An example is HPI-730, denoting valy
high pressure injection system, which is part of :h" ECCS
a contraction of the cemponent number appearing in the pla

. |
ncal one-line syster : draw. 1gs

instrumentation drawings (P&IDs) and elect

LOCATION (also CO\{PU\‘\T l(n ATION and POWER SOURCE LOC

Car ty th r 4 A 1n
}\i.»A 10 1N l\\d faon »\l s Qelineg [

A AL

COMPONENT TYPE

oges

.

POWER SOURCH!
COMPONENT ID power source

| ! i
(1.€. & 10ad Or a il JLOO COMPoOnent) 1§ 1€ NeExt ?.E'”"" ¢lectn
&

genceraung component in a distribution system. A single component ma)
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TABLE B-1. COMPONENT TYPE CODES

COMPONENT

VALVES:!
Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic valve
Solenoid-operated valve
Manual valve
Check valve
Pneumatic non-return valve
Hydraulic non-return valve
Safety valve
Dual function safety/relief valve
Power-operated relief vaive
(pneurrz . - solenoid~ ser~ted)

PUMPS:
Motor-driv- a pump (centrifugal or PD)
Turbine-driven pump (centrifugal of PD)
Diesel-driven pump (centrifugal of PD)

OTHER FLUIL »*"STEM COMPONENTS:
Reactor vessel
Steamn generator (U-tube or once-through)
Heat exchangir (water-to-water HX,
or watei-to-air HX)
Cooling tower
Tank
Sump
Rupture disk
Onifice
Filter or ~-ainer
Spray nozzle
Heaters (i.e. pressurizer heaters)

"ENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type)
Air cooling unit (air-to-water HX, usually
including a fan)
Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:
Diesel generator
(as turbine generator
Banery

88

COMP TYPE

MOV
NV or AOV
HV
SOV
XV
Ccv
NCV
HCV
sV
SRV
PORYV

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B.1. COMPONENT "YPE CODES (Continued)

MPONENT COMP TYPL

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




