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CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safe:y Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in thiF 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:

hir. hiark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation

Division of Engineering and Systems Tec!.nology
hiail stop 7E4

Washington, D.C. 20555

With copy to:

hir. Peter Lobner
hianager, Systems Engineering Division

Science Applications Intemational Corporation
10210 Campus Point Drive

| San Diego,CA 92131
| (619) 45842673

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

|

|
|
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CLINTON 1 SYSTEM SOURCEHOOK

This sourcebook contains summary information on Clinton 1. Summary dataL

; on this plant are presented in Section 1, and similar nuclear power plants are identified in
i Section 2. Information on selected reactor lant systems is presented in Section 3. and the
i. site and buildin ayout is illustrated in Se ion 4. A bibliograp iy of reports that describe
i features of this ant or site is presented in Section 5. Symbo s used in the system and

layout drawin
Appendix B, gs are defined in Appendix A Terms used in data trbles are defined in

;

; 1. SUMMARY DATA ON PLANT
Basic infonnation on the Clinton 1 nuclear power plant is listed below:

Docket number 50 461-

'
Operator Illinois Power Co. - '-

location Illinois, Clinton--
,

Commercial operation date November 1987-

i Reactor type BWR/6 --

! NSSS vendor General Electrie-

: Power (MWt/MWe) 2894/985-

i Architect engineer Sargent and Lundy-

4 Containment tyr3 Steel and reinforced concrete cylinder (Mark-

_

111)

2. IDENT'* :''ATION OF SIMILAR NUCLEAR POWER PLANTS
The Clinton 1

system with a Mark 11! plant consists of a General Electric BWR/6 nuclear steam supply4

containment incorporating the drywell ressure suppression,

d

concept. The lant also has a secondary containment structure o reinforced concrete.'

Other BWR/6 lants in the United States are as follows:-

!- Grand Gulf I & 2-

Perry 1 & 2-

River Bend 1-

Clinton 1 uses a high pressure core spray system, a reactor core isolationa

! cooling system, a low pressure core spray system, and a multi mode RHR s stem. The'

reactor core isolation cooling and RHR systems include the capabilit for steam--
| condensing.
.

; *

i
4

- ;

!,

I
-

.

'

ii

|

.!

I
'

3
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3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Clinton 1 in terms of
general function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Clinton 1 is presented in Table 31.
In the * Report Section" column of this table, a section reference (l.c. 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 s
column, a cross ystem is not described in this report. In the "FS AR Section Reference"

reference is provided to the section of the Final Safety Analysis Report
where additionalinformation on each system can be found. Other sources of mfonnation
on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 31. The functional
relationshi)s that exist among cooling water systems required for safe shutdown are shown
in Figure 11. Details on the indivic.ual cochng water systems are provided in the report
sections identified in Table 31.

l
I

1

1

2 1/89
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Table 3-1. Summary of Clinton 1 Systems Covered in this Report
..

I ' Generic Plant-Specific Report FSAR Sectioni System Name System Name Section Reference !
'

Reactor Heat Removal Systems -

r -- Reactor Coolant System (RCS) Same 3.1 5 i

'

i
- ' Reactor Core Isolation Cooling Same 3.2 5.4.6 !('RCIC) Systems ;4

4

. (ECCS) '
- fEmergency Core Cooling Systems Same -

--

|! - Iligh-Pressure Injection Iligh-Pressure Core Spray 33 63.1.2.1, |

|' & Recirculation (IIPCS) System
'

63.2.2.1 |! - Low-Pressure Injection : low-Pressure Core Spray 33 t>3.1.2.2, '

;
& Recirculation . . (LPCS) System. . 63.2.23 !

Low-Press tre Coolant Injection - 33 5.4.7.1.1.2, Iw (LPCI) Systu-fan operating mode 6.3.1.23,
, .. of the RIIR system) 63.2.2.4 !- Automatic Depressurization ' Same 33 63.1.2.4, !

'

System (ADS) 63.2.2.2 |
3

:

i
; - : Decay Heat Removal (DIIR) Residual Heat Removal X ,5.4.7

|
. System (Residual Heat Removal (RIIR) System (a multi-mode ;i -(RHR) System) system) ' i
! _

.- - Main Steam and Power Conversion ' Main Steam Supply System. X 103
.

Systems Condensate and Feedwater X 10.4.7 ';

L Systems, '!
; Circulating WaterSystem - X 10.4.5 [

i
j - Other Heat Removal Systems Steam <ondensing RIiR/RCIC 3.2 5.*.6.2.5.3, j
( operation 5.4.7.1.1.5 |
| c w

+ -et >
C j

-!,

F..
i ;

,

i !
4

- .>

;

. !
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Table 3-1. Summary of Clinton i Systems Covered in this Report (Contimsed)

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

Reactor Coolant Inventory Control Systems
- " Reactor Water Cicanup (RWCU) Same X 5.4.8

" System

ECCS. See above - -.

-- Control Rod Drive Ilydmulic System Same 3.6 4.6. I . I .2.4
(CRDIIS)

Containment Systems
- Primary Containment - Containment Stmcrure (drywell X 6.2.1

and pressure suppression chamber)

a - - Secondary Containment . -Same- X 6.2.3
- Standby Gas Treatment System (SGTS) Same. X 6.2.3.3.1

- Con *ainment IIcat Removal Systems
- Suppression Pool Cooling System Suppression Pool Cooling Mode 3.3 5A.7.1.1.3,

(an operating mode of the RI1R 6.2.2-
system)

- Containment Spray System : Containment Spray Cooling Mode 3.3 S A L '.I.4,
(an operating mode of the RI1R 62A 6.5.2
system)

- Containment Fan CoolerSystem None - -

Containment Normal Ventilation Systems Containment Building Ventilation X 9.4.6, 9.4.7
System, Continuous Containment
PurgeSystem DrywcIICooling

. System

h Combustible Gas Control Systems ' Same X 6.2.5-

s

,, , . . . __...-<r..- . . - '- ''r--io < --- - -i'---"-"-""---'-'''"''''' ''' ' ' ' ' ' ' ' ''
' '' '

_
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Table 3-1. Summary of Clinton I Systems Covered in this Report (Continued) !

.

!Generic Plant-Specific ' Report FSAR Section -

System Name System Name Section Reference
.. ;

Reactor and Reactivity Control Systems
s

- Reactor Core Same X 4 !

-- Control Rod System Control Rod Drive System X 4.6.1

- . Chemical Poison System Standby Liquid ControlSystem X 93.5 ;

(SLCS)

. Instrumentation & Control (I&C) Systems [
- Reactor Protection System (RPS) Same 3.4 7.2 ;

- Engineered Safety Feature Actuation Engineered Safety Feature Systems 3.4 73 i

System (ESFAS)
u

!
- Remote Shutdown System Localcontrol panels 3.4 7.4.1.4

'

- OtherI&CSystems Various othersystems X 7.4 to 7.7
,

'

!Support Systems ;
- : Class 1E Electric PowerSystem Same 3.5 8.13.2, 8.13.4 :

8.13.5, 8.1.4,
83.1.1.2 ,

- Non-Class IE Electric PowerSystem Same 3.5 8

- DieselGenerator AuxiliarySystems Same 3.5 9.4.5.!, 9.5.4 to
9.5.8 |

- Component Cooling Water (CCW) Same X 9.2.2 '

c ; System - i

5
*

:
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Table 3-1. Summary of Clinton I Systems Cosered in this Report (Continued)
,

1

Generie Plant-Specifie Report FSAR Section :System Name Svstem Name Section Reference

Support Systems (continued)
- Service Water System (SWS) Plant Senice WaterSystem 3.8 9.2.1. I
- ResidualIIcat Removal Senice Water Shutdown Senice Water System 3.7 9.2.1.2(RIIRSW) System

- Other Cooling WaterSystems Turbine Building Closed X 9.7
Cooling Water (TBCCW) System

,

i - Fire Protection Systems Same X 9.5.1 !

; - Room IIcating. Ventilating. and Air- Same X 9.4
}Conditioning (IIVAC) Systems

4 m
j - Instrument and Service Air Systems Compressed AirSystems X 9.3.1.

: - Refueling and Fuel Storage Systems FuelStorage and Ilandling X 9.1*

Systems

- Radioactive Waste Systems Radioactive Waste Management X II
Systems

i

- Radiation Protection Systems Same X 12

|
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3,1 REACTOR COOLANT SYSTEM (ItCS)
'

3.1.1 System Function
i

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

coolant.

3.1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (c)
tecirculation pumps, (d) 16 safety / relief valves, and (c) connected piping out to a suitable
isolation valve boundary. Sim? fied diagrams of the RCS and important sv; tem interfacesli
are shown in Figures 3.1 1 anc. 3.12. A summary of data on selected RCh components is
presented in Table 3.1-1,

3.1.3 System Ooeration

During power operation, circulation in the RCS is maintained by one
recirculation pump in each of the two recirculation loops and the associated jet pumps
internal to the reactor vessel. The steam water mixture flows upward in the core to the
steam dryers and separators where the entrained liquid is removed. The steam is piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixed,

with the feedwater and is recycled again.
About 1/2 of the liquid in the downcomer region of the reactor veel is drawn

off by the recirculation pumps. The discharge of these pumps is returned to the inlet
nozzles of the jet aumps at high velocity. As the liquid enters the jet pumps the slow
moving liquid in tie upper region of the downcomer is induced to flow through the jeti pumps, producing reactor coolant circulation.

| The steam that is produced by the reactor is piped to the turbine via the four
i

main stearn lines. There are two main steam isolation valves (MSlVs) 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 the RCS is dumped to the suppression chamber via safety /relier.

valves on the main steam lines. A LOCA inside contamment 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 Coohng (RCIC) system (see Section
3.2) or by the Emergency Core Cooling Systein (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 su pression pool cooling mode. Actuation systems provide,

for automatic closure of the MSI s and isolation of otherlines connected to the RCS.
! 3,1.4 System Success Criterin

The RCS success criteria can be described in terms of LOCA and transient
i

| mitigation, as follows:

An unmitigatible LOCA is not initiated.-

If a mitigatible 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

RCS integrity is not maintained, leading to a LOCA like condition (i.e.
-

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

8 1/89
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3.1.5 Comnonent Inforrqallnn I

a.RCS !

1. Total volume: 16.030 ft3
2. Watervolume: 9,170 ft3 (including recirculation loops).
3. Steam volume: 6,770 ft3

64. Steam flow: 12.453 x 10 lb/hr.
5. Normal operating pressure 1010 psia

B. Safety /Rellef Valves (16) i
'

1. Set ptessure: 1103 to 1123 psig
,

2. Relief capacity: 895,000 to 913,000 IWhr (each) !

C. Recirculation Pumps (2)
1. Rated flow: 3 ,172 gpm @ 815 ft. head (353 psid)
2. Type: Verticalcentrifugal

D. Jet Pumps (20)
61. Total Dow: 24.3 x 10 lb/hr @ 85.4 ft. head (37 psid)

3.1.6 Suonort Systems and Interfaces

A. Motive Power
1. The recirculation pumps are supplied with 14onclass IE power from an AC '

motor generator set.

B. MSlV Operating Power
The instrument air system supports nornul 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 cicsure. This design prevents
,

'
e

6purious closure of an MSIV if a single solenold valve should fail. MSIVt are '

designed to fall closed if instrument air is lost or if both AC and DC control
. power is lost to the so'enoid pilot valves. This is achieved by.a local dedicatedi :

air accumulator for cach MSIV and an independent valve closing spring, j

C. Recirculation Pump Cooling '

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

,

!

t

>

1

b

s

'
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Table 3.1-1. Clinton 1 Reactor Coolant System Data Summary

for Se!ected Components
..-

j COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
,

i 'TYPE LOCATION LOAD 4RP.
!PCS-001 MOV DW EP-MCC-1F 480 #BMCC1F AC/A

RCS-002 MOV DW EP MCC-1G 480 A6MCG:G AC/B '

RCS-16 - MOV DW EP-BS-1 B 480 ESFB AC/B

! HCS-8 MOV HHRA EP-BS-1 A - 480 ESFA AC/A

RCS-9 MOV DW EP-BS-1 B 480 FSFB AC/B |

j- RWCU-1 MOV DW EP-BS-18 - 480 ESFB AC/B
i RWCU-4 MOV MST EP-BS-1 A 480 ESFA AC/A

'
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

3.2.1 System Function

The reactor core isolation cooling system provides adequate core cooling in the
event that reactor isolation is accompanied by loss of feedwater flow. This system
provides makeup at reactor operating pressure and does not require RCS depressurization.
The RCIC system is not considered to be part of the Emergency Core Cooling System
(ECCS, see Section 3.3) and does not have a LOCA mitigating function, The RCIC
system is designed to operate in conjunction with the RHR system to provide a high-
pressure decay heat removal capability,

3.2.2 System Nfinition

The reactor core isolation cooling system consists of a steam driven turbine
pump and associated valves and piping for delivering makeup water from the condensate
storage tank or the suppression pool to the reactor pressure vessel. The RCIC can also
operate in conjunction with the RHR system in the steam condensing mode, in which
condensed steam is delivered from the RHR heat exchanger outlets to the RCIC pump
suction, foricturn to the RCS,

Simplified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3,2 2 A summary of data on selected RCIC system components is
presented in Table 3,2-1,

3.2.3 System Oneration

During normal operation the RCIC is in standby with the steam supply valves to
the RCIC turbine driven pump closed and the pump suction aligned to the condensate
storage tank,

Upon receipt of an RPV low water level signal, the turbine-pump steam supply
valves are opened and makeup water is supplied to the RPV. The primary water supply for
the RCIC is the RCIC storage tank. This tank is part of the larger cordensate storage
facility. The suppression pool is used as a backup water supply, Reactor core heat is
dumped to the suppression pool via the safety / relief valves which cycle as needed to limit
RCS pressure The RCIC turbine also exhausts to the suppression pool.

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

3. 2. 4 - System Success Criterin
For the RCIC system to be successfulin the high pressure injection mode of

operation there must be at least one water source and supply path to the turbine driven
pump, an open steam supply path to the turbine, an open discharge path to the RCS, and an
open turbine exhaust path to the suppression pool.

13 1/89
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3.2.5 Comnonent Information

A. Steam turbine driven RCIC pum):
1. Rated Flcu 625 gpm @ 2930 ft. head (1192 psid)
2. Rated Capacity: 100 %
3. Type: centrifugal

B. RCIC Storage Tank
1. Capacity: 125,000 gal (for use by RCIC and HPCS)

3.2.6 Sunnort System and Interfaces

A. Control Signals
1.- Automatic

a. The RCIC p, ump is automatically actuated on a reactor vessel low.-
: waterlevel signal,

b. The RCIC pump is automatically. tripped on a reactor vessel hidh
water level signal signal. . It may then be necessary to restart t ae-
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 matn steam isolation valves. '
,

2. The RCIC motor operated valves are either Class lE AC or Class lE
DC loads that can be supplied from the standby diesel generators or the.-
station batteries, respectively, as described in Section 3.5.

'

C. Other
1.- Lubrication and cooling for the turbine-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.-

j~

;

1

8

.
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Table 3.2-1. Clinton .1 rieactor Core Isolation Cooling System Data Summary f
*

for Selected Components
|

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. '

TYPE LOCATION LOAD GRP. I
RCIC-10 M V 10 0 EP-DCMCC-1A 125 ESFA DC/1 |

#RCIC-13 MOV MST EP-DCMCC-1A 125 ESFA DC/1 .!

RCIC-22 MOV - HilfDIXA EP-DCMCC-1 A - 125 ESFA DC/1

RCIC-31 MOV RCC EP-DCMCC-1 A 125 ESFA DC/1

RCIC-45 MOV RCC EP-DCMCC-1 A - 125 EEFA DC/1

RCIC-59 MOV RHRHXA EP-DCMCC-1A 125 ESFA DC/1
FC$-63 MOV DW EP-BS-1 A 480 ESFA AC/A
RCIC-63 ' MOV DW EP-BS-1 A 480 ESFA AC/A
RCIC-64 MOV MST EP-DCMCC-1A 125 ESFA DC/1
RCIC-64 MOV MST EP-DCMCC-1A 125 ESFA DC/1
RGIC-68 MOV MSIVLCRM EP-DCMCC-1 A 125 ESFA DC/1 ;

C RCIC-P1 TDP RCC ,

RCIC-TTV HV HCC

RST TANK RST

SUPP. POOL TAtJK SF

I

!

-c 3

'

,
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.
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 System Function

The ECCS is an integrated set of subsystems that perform emergency coolant
injection and recirculation funcuons to matntain 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 System Definition

The emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

High Pressure Core Spray (HPCS) System-

Automatic Depressurizauon System (ADS)-

- Low Pressure Core Spray System (LPCS)
Low Pressure Coolant Injection (LPCI) System-

The HPCS system is provided to supply make up water to the reactor pressure
vessel (RPV) in the event of a small break LOCA which does not result in a rapid
depressurization of the reactor vessel. The HPCS system consists of a motor-driven
pump, system piping, valves and controls. A dedicated diesel generator supplies electric
power to HPCS components.

The automatic depressurization system (ADS) provides automatic RPV
depressurization 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.

The 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.

The 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 LPCIA, LPCIB, and LPCIC, Each loop
consists of a motor driven pump which supplies water from the suppression poolinto the
reactor vessel. The RHR system can be manually realigned as needed to perform
suppression pool cooling or containment spray as part of the basic emergency core cooling
function. The RHR heat exchangers also can be n'igned for steam condensing operation in
conjunction with the RCIC system (see Section 3.2). This is not an ECCS function.

Simplified drawings of the HPCS system are shown in Figures 3.31 and 3.3-
2. The LPCS system is shown in Figures 3.3 3 and 3.3 4. A flow diagram of LPCIA is
shown in Figures 3.3 5 and 3.3 6, LPCIB is shown in Figures 3.3-7 and 3.3 8, and
LPCIC is shown in Figures 3.3-9 and 3.310. Interfaces between these systems and the
RCS are shown la Section 3.1. A summary of data on selected ECCS components is
presented in Table 3.3 1,

3.3.3 System Ooerntlan
All ECCS systems normally are in standby. The manner in which the ECCS

operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The HPCS system is normally aligned to take a suction on the RCIC
Storage Tank (RST). The HPCS system is automatically started in response tc 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

18 1/89
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HPCS system capacity, then the LPCS and LPCI systems can provide higher capac'ity
makeup to the reactor vessel.

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

3.3.4 System Success Criterin

LOCA mingation 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 Clinton 1 FSAR but can be inferred from pump
capacities that are defined based on certain design basis accidents that are considered in the
licensing process based on licer. sing considerations. The ECI system success criteria for a
large LOCA are the following:

The low pressure core spray pump with a suction on the su ppression pool, or-

1 of the 3 low pressure coolant injection pumps with a suction on the-

suppression pool.

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

The high pressure core spray (HPCS) pump with a suction on the suppression-

pool or the condensate storage tank, or
The automatic depressurization system (ADS) and 1 of 3 LPCI pumps with a-

suction on the suppression pool, or
The automatic depressurization system and the low pressure core spray pump-

with a suction on the suppression pool.

The success criterion for the ADS is the use of any 1 of 2 ADS trains. It is possible that the
coolant inventory control function for some small LOCAs can be satisfied by low-capacity

[ high-pressure injection systems such as the control rod drive hydraulic system (see Section
i 3.6). The ECR success criteria for LOCAs are related to the ECI success criteria above.

Allinjection systems essentially are operating in a 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 shutdown service
water train must be operating to complete the heat transfer path from the RHR heat
exchangers to the ultimate heat sink.

19 1,89
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3.3.5 Comoonent Information

A. Motor driven HPCS pump @P11. Rated Dow: 467 gpm 1177 psid,1400 gpm @ l147 psid,4900 gpm @

200 psid (vessel to_p% ump suction)2. Ratedcapacity: lw
3. Type: centrifugal

B. Motor driven LPCS pump P1
1. Rated flow: 4,900 gpm @ l13 psid (vessel to drywell)
2. Rated capacity: 331/3%
3. Type: centrifugal i

C. Motor-driven LPCI pumps PI A, PIB, Plc
1. Rated flow: 14,900 gpm @ 20 psid (vessel to drywell)
2. - Rated capacity: 100 % ,

3. Type: centnfugal

D. RHR Heat Exchangers l A and IB
61. - Heat transfer capability: 116.7 x 10 Btu /hr

2. Rated capacity: 100 %
3. Type: shell and tube

E. Automatic depresstuization valves (7)
1. Rated flow: 800.000 lb/hr @ l125 psig (each)

F. Pressure Suppression Chamber
1. Design temperature: 185'F
2. Maximum operating temperature: 100 F.
3. Minimum water volume: 135,700 ft3

3.3.6 Sunoort Systems nnd Interrnees-

A. Control signals
1. Automatic

a. The HPCS pump, LPCS pump, and.the LPCI pumps,' and all their
associated valves function upon receipt oflow water levelin 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.

c. The ADS system is actuated upon coincident signals of the reactor..
.~ vessel low water level, drywell high pressure, and discharge pressure
indication on any LPCI 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,

e. LPCI initiation 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.

20 1/89
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B. Motive Power
1. The ECCS motor driven pumps and motor operated valves are Class IE AC

loads that can be supplied from the emergency diesel generators, as
described in Section 3.5.

2. The components of the HPCS are powered from a dedicated diesel
generator (Diesel generator 1C, see Section 3.5).

C. Other
1. Lubrication and cooling for the ECCS pumps are assumed to be supplied

locally. =

2. ECCS pump room ventilation systems are cooled by standby service water
(see Section 3.7).

3. The standby service water system provides cooling water to the RHR heat
exchangers and the RHR pump sea.s (see Section 3.7),

i

.

I

i
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Figure' 3.3-3. Clinton 1 Low Pressure Core Spray System
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Table 3.3-1. Clinton 1 Emergency Core Cooling System Data Summary
for Selected Components

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

HPCS-F001 MOV HPCS EP-HPMCC-1C 480 ESFC AC/C

HPCS-F004 MOV 755FB EP-HPMCC-T C 480 ESFC AC/C

HPCS-F010 MOV HPCS EP-HPMCC-1C 480 ESFC AC/C

HPCS-F011 MOV HPCS EP-HPMCC-1C 480 ESFC AC/C

HPCS-F015 MOV HPCS EP-HPMCC-1C 480 ESFC AC/C

HPCS-F023 MOV HPCS EP-HPMCC-1G 480 ESFC AC/C

HPCS-P1 MDP HPCS EP-BS-1C1 4160 ESFC AC/C

LPCI-P1 A MDP RHRA E P-BS-1 A1 4160 ESFA f f7A

LPCI-P1B MDP RHilB EP-BS-181 4160 ESFB AC/B

LPCI-PIC MDP fuiRC EP-BS-181 4160 ESFB AC/B

LPCS-F001 MOV LPCS EP-BS-1 A 480 ESFA AC/A

d LPCS-F005 MOV 755FB EP-BS-1 A 480 ESFA AC/A

LPCS-F012 MOV LPCS EP-BS-1 A 480 ESFA AC/A i

LPCS-P1 MDP LPCS EP-BS-1 A1 4160 ESFA AC/A

RHR-105C MOV RHRC EP-BS-1 B 480 ESFB AC/B

RHR-21C MOV 737ABW EP-BS-1 B 480 ESFB AC/B >

{
RHR-24A -- MOV LPCS EP-BS-1 A 480 ESFA AC/A

RHR-24A . MOV LPCS EP-BS-1 A 480 ESFA AC/A

flHR-24B MOV- RHRHXB, EP-BS-1B 480 ESFB AC/B

flHR-248 , MOV. RHHHXB E P-BS-1 B 480 ESFB AC/B

RHR-27A MOV 762CGCA EP-BS-1 A 480 ESFA AC/A

flHH-27A MOV 762CGCA EP-BS-1 A 480 ESFA AC/A

71HR-27B MOV 737ABW EP-BS-1 B 480 ESFB AC/B
;

q RHR-278 MOV 737ABW EP-BS-1 B 480 ESFB AC/B

$ RHR-28A MOV RC EP-BS-1 A 480 ESFA AC/A

HHR-28A MOV RC- EP-BS-1 A 480 ESFA AC/A

RHR-28B MOV RC EP-BS-18 480 ESFB AC/B

''
_ _ _ _ _ _ _ _ _ _ _
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Table 3.3-1. Clinton 1 Emergency Core Cooling System Data Summary
for Selected Components (Continued) ..

COf.tPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

RHR-288 MOV RC EP-BS-1 B 480 ESFB AC/B

RHR-37A MOV RC EP-BS-1 A 480 ESFA AC/A

PHR-378 MOV RC EP-BS-18 480 ESFB AC/B

RHR-3A MOV RHRHXA EP-BS-1 A 4 f'3 ESFA AC/A ,

RHR-38 MOV FDIRHXB EP-BS-18 480 ESFB AC/B

RHR-42A MOV f1C EP-BS-1 A 480 ESFA AC/A

RHR-428 MOV RC EP-BS-1 B 480 ESFB. AC/B

RHR-42C MOV 737ABW EP-BS-1 B 480 ESFB. AC/B

RHR-47A MOV RHrariXA EP-BS-1 A 480 ESFA AC/A'

RHR-478 MOV RHRHXB EP-BS-1 B 480 ESFB AC/B'

'

RHR-48A MOV RHHHXA EP-BS-1 A 480 ESFA- AC/A

f d * !R-48A MOV IV1RHXA EP-BS-1 A 480 ESFA AC/A

IiHR-48B MOV RHFuiXB EP-BS-1 B 480 ESFB AC/B

RHR-488 MOV FuiRHXB EP-BS-1 B 480 ESFB AC/B

RHR-4A MOV RHRA EP-BS-1 A 480 ESFA AC/A

RHR-52A MOV- RHfuiXA EP-BS-1 A . 480 ESFA AC/A

RHR-528 MOV HHRHXB EP-BS-18 480 ESFB AC/B

RHR-53A MOV LPCS EP-BS-1 A 480 ESFA AC/A'

RHR-538 MOV fuiRHXB EP-BS-1 B 480 ESFB AC/B

RHR-6A MOV RHRA EP-BS-1 A 48t, ESFA AC/A

RHR-6B MOV RHRB EP-BS-1 B 480 ESFB AC/B

RHR-87A MOV RHRHXA EP-BS-1 A 480 ESFA AC/A

RHR-87B MOV RHRHXB EP-BS-1 B 480 ESFB AC/By

-. RHR-HXA HX RHfDIXA

$ FUiR-HXB HX IUiRHXB
'

RHR4B MOV HHRB E P-BS-1 B 480 ESFB AC/B

RST. TANK RST4

_

M $ + - t r- *-g y Y y''' r
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3.4 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.4.1 System Function

The instrumentation and control systems consist of the Reactor Protection
System (RPS), actuation logic and controls for various Engineered Safety Features (ESP)
systems, and systems for the disphy of plant information to the operators. The RPS and
IISF actuation systems monitor the reactor plant, and alert the operator to take corrective
acuon before specified limits are exceeded. The RPS willinitiate an automatic reactor trip
(scram) to rapidly shut down the reactor when plant conditions exceed one or more
specified limits. The ESF actuation systems will automatically actuate selected safety
systems based on the specific limits or combinations of limits that are exceeded. A Remote
Shutdown Panel (RSP) is provided to ensure that the reactor can be placed in a safe
condition in the event that the main control room must be evacuated.

3.4.2 System Definition

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components in the Control Rod Drive
Hydraulic System (see Section 3.6). The ESF actuation systems include independent
sensor and transmitter units, logic units, and relays that interface with the control circuits
for the many different components that can be actuated. Operator instrumentation display
systems consist of display panels that are powered by 125 VDC or 120 VAC power, The
remote shutdown panel contains Division I controls and indications for equipment used as
the primary means to cool the reactor to the cold condition from outside the main control
room. A back up means of accomplishing the cool down is provided-by Division 11
controls and indications on the panel and equipment operation from Division !! motor
control centers A list of the controls available on the remote shutdown panel is provided inTable 3.41,

3.4.3 System Ooeration

A. RPS
The RPS has four input instrument channels and two output actuation trains.
The RPS monitors and automatically initiates a scram based o' the followingn
variables:

Neutron monitoring (APRM) system-

Neutron monitoring (IRM) system-

Neutron monitoring (SRM) system (REFUEL mode only)
-

Reactor vessel high pressure-

Reactor vessellow water level-

Reactor vessel high water level (RUN mode only)-

- Turbine stop valve closure
Turbine control valve fast closure-

Main steam line isolation valve closure (RUN mode only)-

- -Scram discharge volume high water level
Drywell high pressure-

Main steam line high radiation-

In addition, the operator can manually initiate a scram. Both output channels
must be de-energized to initiate a scram. The failure of a single component or
power supply does not prevent a desired scram or cause an unwanted scram.

34 1/89
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B, ESF Actt.ation Systems
ESF actuation systems have up to four input instrument channels for each
sensed parameter, and two output trains. In general, each train controls
equipment powered from different Class 1E electrical buses. He ESF :;ystems
that can ba automatically actuated include the following (not a complete listings

Emergency Core Cooling System-

- HPCS
LPCS-

LPCl/RHR-

ADS-

Standby power systems-

Shutdown service water system-

Various room cooling systerns-

ECCS equipment room HVAC system-

Essential switchgear heat removal HVAC system-

Diesel generator HVAC system-

- Shutdown service water pump room HVAC system
Main control room HVAC system-

Details regarding ESF actuation logic are included in the system description for
the actuated system,

C. Remote Shutdown
The main control room and the remote shutdown panel and the Division 11
motor control centers are each served by separate HVAC systems located in
different areas of the plant. It is expected that an event which causes evacuation
of the main control room will not restrict accessibility of the remote shutdown
panel or Division 11 MCC's.

Some of the systems used in the normal reactor shutdown operation are also
utilized in the remote shutdown capability to shutdown the reactor from outside
the main control room. The remote shutdown capability is designed to control
the required shutdown systems from outside the main control room irrespective
of shorts, opens, or grounds in the control circuit in the main control room that -
may have resulted from the event causing an evacuation. The functions needed
for remote shutdown control are provided with manual transfer devices which
override controls in the main conrol room and transfer the controls to the
remote shutdown panel. All necessary ?ower supplies are also transferred.
Remote shutdown control is not possib,e without actuation of the transfer
devices. Operation of the transfer devices causes an alarm in the main control
room. The remote shutdown panelis located in the Auxiliary Building. Access
to this pnel is administratively controlled.

3.4.4 System Success Criteria

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control povier is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
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A reactor scram will occur upon loss of control power to the RPS.- -A reactor
scram is implemented by the scram pilot valves in the control rod drive i

hydraulle system (see Section 3.6). Details of the RPS for Clinton I have not
been determined. 1

B. ESF Aatuation Systems
A single com mnent usually receives a signal frem only on: ES G output train. .
Trains A anc, B must be availab!c in order to accmatica!! actuate their,

respective components. ESP actuation s/ stems typicaVy tisc kindrance input
logic (normal = 1, trip = 0) and transmission output logic (normal = 0, trip = -
1). In this case, an input channel wiu 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 O.e. the channel has a fail safe failure
mode). Control. power is needed for the ESF output channels to send an-

.,

actuation A;nal. Note that there may be some ESF actuatica subsystems that ~

utilize hinorance output logic. For .hese subsystems, loss of control power will
cause system or component actuation, as is the case with the RPS. Details of
the ESF actuation systems for Clinton I have not been determined.

C. Manually Initiated Protective Actions
When reasonable time is available, certain protective actions may be perfcnned
manually by plant personnel. The control room operators are capable of

'

operating individual components using normal control circuitry, or operating
groups of components by manually tripping the RPS or other actuation
subsystem. The control room operators also may send qualifico persons into
the plant to operW components locally or from some other remote control
location (i.e., the remote shutdown panel or a motor control center).- To make
these judgments, data on key plant parameters must be available to the
operators. 't

3.4.5 Suonort Systems and Interrass

A ControlPower
1. RPS

The RPS is powered from the 120 VAC RPS system. Backup scram valves
- are powered from the 125 VDC system.-

2. ESF Actuation Systems- -0
The control power interfaces for the various front line systems are !- summarized in Table 3.4-2,

3. Operator Instmmentation --
Operator instrumentation displays are powered from the 125 VDC system as
summarized in Table 3.4 2. '

3.4.6 Section 3:4 ' References
i

1. Clinton Final Safety Analysis Report, Section 7.4;l.4.

l
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Table 3.41, ' Controls Available on the Clinton 1 Remote ' :
Shutdown Panel u

DescrIntion Number

RCIC System MOVs 2E, 10, 13, 19, 22, 31, 45, 46, 59, 63, 64,
.

'68,76,77,78,95-

RCIC System Air Compressor 2F
4

RHR System MOVs 3 A,- 4 A, 6A, 6B, 8, 9,11 A,14 A, 24 A, 26A,-
- 27A, 28 A , 37 A , 42 A, 47 A , 48 A , 52 A, 52 B , ,

53A,64A,68 A
.

RHR System Pump 'A.

Nuclear Boiler System Air Operated Relief Valves (Division I and II) '

,

Shutdown Service Water System MOVs 3A,4A,8A' i

Shutdown Service Water System Pump .A :

Miscellaneous MOVs 2A, 7A,11 A,12A,16A,= 62A,73 A,76A 1

.

,

Transfer switches for essential equipment cubicle HVAC systems are also located on the
remote shutdown panel. Controls are provided by local instrumentation.

.

:

!

>

i
k

:

i

!
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I
;
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Table 3.4 2. Matrix of Clinton 1
Control Power Sources

.

125 VDC Division
SYSTEM --

1 2 3 J

RCIC %W
HPCS $2@d
ADS A Vls
ADF 6 ,

,

+

RH! Cl)A '

~

RHR (LFCl) B L M9
^

RHR (LPCI' C MJgN4 -
-

LPCS $Mfb ,

DlESEL 1 & AUXILIARIES {gp@. |

DIESEL 2 & AUXILIARIES T|;
*

DIESEL 3 & AUXILIARIES ppy
SSW A M ;'

._ ~~

SSWB @m
SSW C Miy|.
l&C' A&C B&F C&G D&H
OUTROARD MSIV'S DSF
INBOARD MSIV'S phg;

* Letters listed are the suffixes for the instrumentation supported
by each division, instrumentatb1!ncludes reactor protection

'

sys'.em source range and intermediate range monitors and '
G6 engineered safety features control and instrumentation systems,

1

h
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3.5 ELECTRIC POWER SYSTEM i

3.5.1 System Function

The electric power sySem 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 imimentation needed to -
4

est blish and maintain a su shutdown plant condition following e .ccident, when the
t

no.inal electric power sources tre not available. !

'3.5.2 System Definition

The onsite Class IE electric power system consists of three independent 4160 '

and 480 VAC trains, denoted A, B, and C. Train C is dedicated to components of the
,

i HPCS system. Each AC power division has a standby diesel cenerator which serves as the '

AC power source when both the preferred and alternate s'ources of offsite power are
unavailable.

The 125 VDC and 120 VAC power systems consist of four independent
divisions denoted I,2,3, and 4. Each division has a separate battery charger, battery, and
invener to suppon the connected loads.

.

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

3.51 to 3.5 6. A summary of data on selected electric power system components is |
presented in Table 3.51. A c ;al listing of electrical sources and loads is presented in

|Table 3.5 2.
;

' %,3 System Oneration
t

During normal operating conditions, the Class 1E AC power system is supplied '

the 345 kV offsite power system via the 345 kV switchyard and the Reserve Auxiliary
'

.

4 nsformer. The alternate source of offsite power is the 138 Clinton Tap Line which is '

supplied via the Emergency Reserve Auxiliary Transformer and is physically and
electrically separated from the 345 kV switchyard.

The three standby diesel generators are started automatically upon either loss of
voltage on the associated standby 4160 VAC bus, or a LOCA signal, or a manual start
signal. Diesel generator I A is connected to 4160 VAC bus l Al, diesel generator IB is
connected to 4160 VAC bus IBl. and the HPCS diesel generator IC is connected to 4160
VAC bus ICl. Bus l Al feeds the 480 VAC load center buses A and 1 A, which in turn
feed various Train A motor control centers (htCCs). Bus 1B1 feeds 480 VAC buses B and 1

'B, which in turn feed various Train B MCCs Bus ICl feeds the 480 VAC load center !|

: ICI which supplies the HPCS MCC IC and SSW MCC IC. Detalis of the 4160 and 480
| VAC systems are shown in Figures 3.51 through 3.5-4.

The 125 VDC and 120 VAC independent Class lE power systems consist of !

four indeoendent electrical divisions. These systems are shown in detail in Figures 3 5 5
and 3.5 6'. The DC power portion of each division consists of a main DC motor control
center that distributes power to: (a) a 125 VDC distribution panel, (b) an invener which is,

| the normal power source for the associated 120 VAC system, and (c) various DC loads that
i are powered directly from the MCC. A battery charger powered from a 480 VAC MCC
'

normally supplies power to all DC loads and maintains the associated 125 VDC battery in a
fully charged state. The 125 VDC system is a required control power source for most

,

front line systems. The particular 125 VDC divisions required to support the opention of <
,

| the individual trains of front line systems are identified in Section 3.4
The 120 VAC Class lE power system supplies power to !nstrumentation :

systems, including the reactor protection system (RPS). Normal power i.; suppli d to thee
-- 120 VAC system via inverters from the associated 125 VDC traor con %1 centers.

;

Alternate sources of power are from the 480 VAC MCC c.a regulated isolation :
transformers.
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Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different buses or MCCs. For the purpose of discussion, .

this equipment has been grouped into " load groups". Load grous "AC/A" contains *

components receiving electric power either directiv ofindirectly from 4160 bus l Al. lead
group "AC/B" contains components powered either directly or indirectly from 4160 bus
1Bl. Load group "AC/C" contains com)onents powered either directly or indirectly from
4160 bus ICl. Components receiving DC power are assigned to load groups "DC/l" to
"DC/4", based on the battery source. The 120 VAC instrument power divisions are
identified as load groups "AC/l" to "AC/4",'

3.5.4 System Success Crlferla

Basic system success criteria for mitigating transients and loss of coolant
accidents are defined by front line systems, which then create demands on support
systems. Electric power system success criteria are defined as follows, without taking -

credit for cross-ties that may exist between independent load groups:

Each Class IE DC load group is supplied initially from its respective battery-

| (also needed for diesel starting)
Each Class IE AC load group is isolated from the non Class 18 system and is| -

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

Power to the battery chargers is restored before the baneries are exhausted-

3.5.5 Comnonent Information

A. Standby diesel generators l A, IB
1. Continuous power rating: 3500 kW
2. 2 hour rating: 3850 kW

! 3. Rated voltage: 4160 VAC
4. Manufacturer: unknown

B. HPCS diesel generator IC
1. Continuous power rating: 2200 kW
2. Rate voltage: 4160 VAC
3. Manufacturer: unknown

| C. Station batteries I A, IB, IC, and ID
1. Type: lead acid
2. Rated voltage: 125 VDC
3. Design capacity: unknown

3.5.6 Suncort Systems and Interfaces

A. Control Signals
1. Automatic

The standby diesel sencrators are automatically started on loss of voltage on
their associated bus or on a LOCA signal

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

40 1/89
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B. Diesel Generator Auxiliary Systems
The following auxiliaries are provided for each emergency diesel generator:

Cooling-

The shutdown service water system (see Section 3.7) provides for diesel
cooling.
Fueling-

An independent day tank is provided for each diesel. Long term fuel tanks
are located below the diesel generator rooms.
Lubrication-

Each diesel ger.erator has a self contained lubrication system.
Starting-

An independent starting air accumulator is provided for each diesel
generator.
Control power-

Each diesel generator is dependent on 125 VDC power from a station
battery for control power.
Diesel room ventilation fans provide room cooling during diesel operation.-

C. Switchgear Room Ventilation
The essential switchgear rooms have fan cooler units that are cooled by the
Shutdown Service Water System (SSWS, see Section 3.7).

.

b

41 1/89

,

- . - . - . . _ . . , . . , - , - _ . , ~ . . _ ,,-# . . , . , 7__ . .,y _. , , -
,,,G

,,_ # .-~.-



_ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ __

=, a

.

.

t

so mes ew
smic=amo

.l

een** **m aae
~ ~ N#0'** * e ..ggg g ,..,e s= = 3.s .,

apgggSWa.s.ag

.- _ede es.A*K w .e*J.wt .uwe . wee
D,y s-__ . . . . ,, o,

---- - - - - - f_.Sy s.g mo.v.e
,

.uu. - _ _ ___ . . . . . - .n.s.e. - . - .-- - .. . - - .

| mss | ET.

w.

Jn-- n..
- - -

d- .T. ,4Chee- ., ,U
- Qp -

aiu

pas 3f.t
pregggag gas

Gde *U S. W8WN SCSt**8MUO. t.

(P DS 9. E * We 8 f P Os aC

N

1.

T Y Y$ Y ec ce se. 'Y j I'see.=, I'. ..O Y erce ns Y I
tu it e e

l , Y..... .e
tJ

I
. . . _ , . . . . i i . . . _ . . , . . . . . . i . .I . . .. _ ,. .| gf. 4 ..*p g [ gg * Det8 16 Ef' M 'f f | |

_ _ _ ,, .. ,, ,, , . o
= .m .,,. _. ,_ .

.rs a .uan r. .,..u s e. .
as e SS er. Oe%O se. At.e ee. P, ut eel

g
E#E 'A ...I... ...a... ..'I .. 1 .. w.,u

m m =,a 1|1I e- eww e S w.

,etue.s se tenue s. Tuwwe.* TP ren.no g te w. sets

' ''

Fe 'ev.W aw**.
.pav ernemos.

F1WD8 90ftJf6 F93.sWP og

|F 9ee waC .HS II ib este waC .5 $ $ 1I iP

| t | | I
" ** ? | | _

| |._...c,m, ||..| || _ . .
. - . - c. . .

&:-. :..,. ---c.,==
u ,0...,,A,

-.
mm . ,.,gFt F

% ar c .
G9.82 O DG .or

, . .c.rc,.* e 2.es Apen. -ec,.,,,, n.5
-c =--c= $r.c m.

x . a. .~ c ,ci c .c.,c

Cx
c
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Figure 3.5-6. Clinton 1125 VDC and 120 VAC Electric Power Distribution System
Showing Component i.ocations (Sheet 2 of 2)
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I Table 3.5-1. Clinton 1 Electric Power System Data Summary
.

i
,

"

for. Selected Components<

I
'

a

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP. :EP-120AC-PNLA PNL UNKNOWN EP-INV-1 A 120 DCHM1A AC/1 !

EP-120AC-PNLB PNL UNKNOWN EP-INV-1B 120 DCHMiB AC/2 L

EP-120AC-PNLC PNL UNKNOWN EP-INV-1C 120 ESFC AC/3 [
EP-120AC-PNLD PNL UNKNOWN EP-INV-1 D 120 DCTV.11D ACl4 I

EP-BS-1 A BATI BAT 1A 125 DC/1
; EP-BC-1 A BC ESFA EP-MCC-1A1 480 ESFA AC/A
5 EP-BC-Q BC ESFB EP-MCC-1B1 480 ESFB AC/B "

! EP-BC-1C BC ESFC EP-BS-1 C 480 ESFC AC/C
EP-BC-1 D BC DCHM1D EP-BS-1B 480 ESFB AC/B '

EP-BS-1 A BUS ESFA EP-T HAN-1 A 480 ESFA AC/A
; EP-BS-1 A1 BUS ESFA EP-DG-1 A 4160 DG1A AC/A !

; E EP-BS-1 A1 BUS ESFA OFFSITE AC/A '

i EP-BS-1B BUS ESFB EP-T HAN- 1B 480 ESFB AC/B |4

: EP-BS-181 BUS ESFB EP-DG-1 B 4160 DG1B AC/B
'

; r

[ EP-BS-181 BUS ESFC OFFSIT E AC/B '

. EP-BS-1C MCC- ESFC EP-T HAN-HPCS . 480 ESFC AC/C
!

EP-BS-101 BUS ESFC EP-DG-1C 4160 DG1C AC/C
'

i

j EP-BS-1C1 BUS ESFC OFFSITE AC/C |
'

EP-BT-1 B BATT BAT 1B 125 DC/2
[ EP-B T-1 C BATT BAT 1C 125 DC/3

i
i EP-BT-1 D BATT BAT 1D 125 DC/4 |

3

: EP-CB-1A1 C3 ESFA
i

EP-CB-181 C6 ESFB
}

f,
i EP-CB-1C1 - CB ESFC-

s
co :
o EP-DCMCC-1 A - MCC ESFA EP-BT-1 A 125 BATIA DC/1 i

EP-DCMCC-1A MCC ESFA EP-BC-1A 125 ESFA DC/1 ;
EP-DCMCC-18 MCC ESFB EP-BC-1B 125 ESFB DC/2

2

,
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Table 3.5-1. Clinton 1 Electric Power System Data Summary !

for Selected Components (Continued)
,

j COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.3 .

EP-DCMCC-1B MCC ESFB EP-B T-18 12S BAT 1B DC2 5

EP-DCMCC-1C MCC- ESFG EP-B T-1C 125 BAI1C D03 ;,

EP-DCMCC-1C MCC ESFC EP-BC-1C 125 ESFC DC/3 |
EP-DCMCC-10 MCC DCHMID EP-BT-1 D 125 BAT 1D DC/4'

(

j EP-DCMCC-1D MCC DCRM1D EP-BC-1 D 125 DCHM1D DC/4
< !

j- dP-DG-1A DG DG1A 4160 AC/A '

EP-DG-1B DG .DG1B 4160 AC/B,

E P-DG-1C 1DG- DG1C 4160 AC/C

EP-DGMCC-1A MCC 737CB EP-BS-1 A 480 ESFA AC/A

| EP-DGMCC-1B MCC 737CB EP-BS-1 B 480 ESFB- AC/B
EP-HPMCC-1C MCC ESFC. EP-BS-1 C 480 ESFC AC/C

E EP-INV-1 A . INV DCRM1 A - EP-DCMCC-1A 125 ESFA- DC/1 i
.

EP-INV-1B INV . DCRM1B EP-CCMCC-18 125 ESFB DC/2

f EP-INV-1C INV ESFC EP-DCMCC-1C 125 ESFO DC/3
'

+

j EP-INV-1D INV . DCRM1D EP-DCMCC-1D 125 CCRM1D DC/4 .

EP-MCC-1A1 MCC ESFA EP-BS-1 A 480 ESFA ACIA
I EP-MCC-181 MCC ESFB EP-BS-1 B 480 ESFB AC/B
j EP-SWMCC-1A MCC SXPPA EP-BS-1 A 480 ESFA AC/A

'

j EP-SWMCC-1B MCC SXPPB EP-BS-1 B 480 ESFB AC/B !

l EP-SWMCC-1C MCC SXPPC EP-BS-1 C 480 ESFC AC/C

i EP-T RAN-1 A TRAN ESFA EP-BS-1 A1 4160 ESFA AC/A
1

EF-T RAN-1B TRAN ESFB EP-BS-181 4160 ESI-B AC/B t

EP-T RAN-HPCS TRAN ESFC EP-BS-1C1 4160 ESFC AC/C

=~
! =

j .-
:
4 !

k ' . _ . -._i
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-Toble 3.5 2. Partial Listing of Electrical Sources and Loads
,

at Clinton 1

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

EP bC 1A 126 DC/1 ESFA EP EP DCMCC 1A MCC ESFA

EP BC1B 125 DC/2 ESFB EP EP DCMCC-1B IK,C ESFB

- EP BC1C 125 DC/3 ESFC EP EP DCMCC 1C MCC ESFC

EP uG10 125 DC/4 DCRMID EP EP DCMCC 10 MCC DCRM1D

EP BS 1A 480 AC/A ESFA ECCS LPCS F001 MOV LPCS

EP BS iA 480 AC/A ESFA ECCS LPCS-F005 MOV 765FB

EP bS 1A 480 AC/A ESFA ECCS LPCS F012 MOV LPCS

EP BSIA 480 AC/A ESFA ECCS RHR 24A MOV LPCS

EP BS-1 A 480 AC/A EbfA ECCS RHR 24A MOV LPCS

EP BS 1A 480 ACiA ETFA ECCS RHR 27A MOV 762CGCA

EP BS-1 A 480 AC/A ESFA ECCS RHR 27A MOV 762CGCA

EP BS 1 A 480 AC/A ESFA ECCS RHR 28A MOV RC
~

EP BSIA 480 AC/A ESFA ECCS RHR 28A MOV RC

EP BS-1 A 480- AC, A ESFA ECCS RHA-37A MOV RC.

EP BSIA 480 AC/A ESFA ECCS RHR 3A MOV RHRHxA

EP BS-1 A 460 AC/A ESFA ECCS RHR 42A MOV RC

EP BS1A 480 AC/A ESFA ECCS RHR 47A MOV RHRHxA

EP BS-1 A 480- AC/A ESFA ECCS RHR 48A MOV RHRHAA

EP BSIA 480 AC/A ESFA ECCS RHR48A MOV- RHRHAA

EP BS-1 A 480 ACIA ESFA ECCS RHR 4A MOV RHRA

EP BS-1 A 480 AC/A 15FA ECCS RHR52A MOV RHRHXA

N"17" 44 AC/A ESFA ECCS RHR-63A MOV LPCS

EP BS-1 A " '480 AC/A ESFA ECCS RHR 6A MOV RHRA

EP BS 1A 480 AC/A ESFA ECCS RHR 87A MOV RHRHAA --.

EP BSIA 480 AC/A ESFA EP EP DGMCC 1A MCC 737CR

EP BSI A 480 AC/A ESFA EP EP MCC 1A1 MCC ESFA

EP BS 1A 480 AC/A - ESFA EP- EP SWMCC 1A MCC SxPPA

EP BSIA 480 AC/A - ESFA RCIC RCIC-63 MOV DW --

EP BS 1A 480 AC/A ESFA RCIC RCIC43 MOV DW

EP BS-1 A 480- AC/A ESFA RCS RCS8 _MOV RHRA

EP BSIA 480 AC/A ESFA RCS RWCU4 MOV MST

!

54 1/89 !
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1 Table 3.5 2. Partial Listing of Electrical Sources and Loads
at Clinton 1 (Continued)' -

| POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT IC TYPE LOCATION -

EP BS 1A 460 AC/A ESFA SSW SSW 12A MCV 712F B
1

EP BS 1A 480 AC,A ESFA SSW SSW 14A MOV RHRHAA

!
EP BS 1A 480 AC/A ESFA SSW SSW 20A MOV ?l2FB

EP BS 1A 480 AC/A ESFA SSW SSW48A MOV RHRdX' A
~

EP BS 1A1 4160 AC<A ESFA ECCS LPCI-PI A MDP RHRA

EP-BS 1 A1 4160 AC/A ESFA ECCS LPCS P1 MDP LPCS
;

EP BS 1A1 4160 AC/A EbFA EP EP TRAN 1 A TRAN ESFA

EP BS 1A1 4160 AC/A ESFA SSW SSW PI A MDP SPPPA
.

EP OS-10 480 AC/B ESFB ECCS RHR 10$C MOV RHRC

EP BS 1B 480 AC,8 ESFB ECCS RHR 21C MOV 737AbW

EP BS-1B 480 ace 8 ESFB ECCS RHR 24B MOV RHRHXB

EP BStB 480 AceB ESFB ECCS RHR 24B MOV RHRHAB

EP BS 1B 480 AC/B ESFB ECCS RHR 27B MOV 737ABW

l EP BStB 480 AC/B ESFB ECCS RHR 27B MOV 737ABW

EP BSIB 480 AC/B ESFB ECCS.. RHR-28B MOV AC

EP BSIB 480 AC/B ESFB ECCS RHR 28B MOV RC

EP BS 1B 480 AC/B ESFB ECCS RHR 37B MOV. RC

EP BS 1B 480 AC/B ESFB ECCS RHR 30 MOV- RHRHAB

EP BSIB 480 AC/B ESFB ECCS~ RHR-428 MOV RC

EP BS1B 480 AC/B ESFB ECCS RHR-42C MOV 737ABW

EP BS-1B 480 AC/B ESFB ECCS- RHR-478 MOV RNRHXB

'EP BS1B 480 AC/B ESFB ECCS RHR48B MOV RHRHxB

EP BS-1B 480 AC/B ESFB ECCS RHR 48B MOV RHRHAB

EP BS-1B 480 AC/B ESFB ECCC RHR428 MOV RHRHxB
'

EP BStB 480 AC/B ESFB FCCS RHR43B MOV RHRHx8

EP BStB 480 AC/B FSFB ECCS- RHR4B MOV. - RHRB

|' EP BS 18 480 AC/B -. ESFB- ECCS RHR 87B MOV RHRHxB
'

!

EP BS 18 480 AC/B ESFB ECCS RHR4B MOV-- RHRB

EP BS 1B 480 AC/B - ESFB EP EP.BC ID . BC DCRMID_

EP BS 18 480 AC/B ESFB EP EP DGMCC 1B MCC 737CB

EP BS-18 480 AC/B ESFB EP- EP MCC-181 MCC ESFB

-

55 1/S9
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Table 3.5 2. Partial Listing of Electrical Sources and Loads
at Clinton 1 (Continued)

POAER VOL T AGE EMER3 POWER SOURCE LOAD LOAD COMP cOMPONEN1

SOURCE LOAD GRP EOCATION SYGTEM COMPONENT ID TYPE LOCATION

EP B410 480 AC/B ESFB EP EP 6WMCC-10 M00 SAFFB
~

TP BS 1B 460 AC/B ESFB RCS RCS-16 MOV DW

EP BS 1B 460 AC/D ESFB RCS AC&G MOV DW

EP BSIB 480 AC/D ESFB RCS RWCU 1 MOV DW

TT0$-1B 480 AC/B E5FB $$W 6dW 120 MOV 737FD

TIQss 1B 480 AC/B ESFB SSW $$W 140 MOV RHRHf

EP bS-1B 480 ACs B EbfB 66W S$W460 MOV RHRHAD ~

'EF bb 101 4160 AC<B E5FB ECCS LPCIPIB MDP RHRH

EP BS 101 4160 AC.B ESFB ECCS LPCIPIC MDP RHRC

EP ES 1B1 4160 AC,0 ESFB EP EP TT.AN 1B IRAN E6FB

EP BS 101 4160 AC/D E5FB $$W SSW PIB MDP SAPPD

EP bS 10 460 AC/C ESFC EP EP BC 1C DC ELFC

EP BS 1C 400 AC/C ESFC EP EP HPMCC 10 LCC ESFC

EP BS 1C 480 AC/C ESFC EP EP SWMCC-1C MCC 5APPC

EP BS 10 460 AC/C ESFC SSW $SW46C MOV DG1C

EP BS 1C) 4160 AC/C ESFC ECCS HPCS P1 MDP HPCS

EP BS 101 4160 AC/C ESFC EP EP TRAN HPC TRAN E6F C
S

EP BS 101 4160 AC/C ESFC SSW SSW P1C MDP SAPPC

TP BT 1A 126 DC/1 BATIA EP EP DCMCC 1 A MCC ESFA

EP BT 10 125 DC/2 BAT 1B EP EP DCMCC 1B NCC ESFB

EP BT 1C 125 DC/3 BATIC EP EP DCMCC 1C LCC E6FC

EP BT 10 125 DC/4 BAT 10 EP EP DCMCC 1D ACC DCRM1D

EP DCMCC 1 A 125 DC/1 ESFA EP EP INV 1A INV DCRM1 A

EP DCMcC-1 A 125 DC/1 ESFA RCIC RCIC 10 MOV RCIC

EP DCMCC 1 A 125 DC/1 ESFA RCiG RCiG 13 MOV MST

EP-DCMCC 1 A 125 DC/1 EbFA RCIC RCIC 22 MOV RHRHAA

EP DCMCC 1A 125 DC/1 ESFA FCIC RCIC41 MOV RCIC

EP DCMCC-1 A 125 DC/1 ESFA RCIC RCIC 45 MOV RCiG

EP DCMCC 1A 125 DC/l ESFA RCIC RCIC-59 MOV- RHRHAA

EP DCMCC 1 A 125 DC/1 E6FA ROIC RCIC44 MOV MST
,

i
EP DCMCC 1A 126 DC/1 ESFA RCIC RCIC44 MOV MST

,

I
t
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] Table 3.5 2. Partial Listing of Electrical Sources and Loads
[ at Clinton 1 (Continued)
i

l
i POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT

SOURCE LOAD GRP LOCATION . SYSTEM COMPONENT ID TYPE LOCATION

iP DCMCC-1 A 126 DC/l E6FA RCIC RCIC48 MOV MSIVLCRM
'

IP DCMCC 1B 126 DC/2 ESFB EP EP INV 1B INV DCRMt B;
1

| EP DCMCC lO 126 DC/3 ESFC EP EP INV 1C INV ESFC
i 3

| EP DCMCC 1D 126 DC/4 'DCRMID E P .. EP lNV 10 INV DCRMtD

EP DG 1 A 4160 AC/A DGIA EP EP BS 1A1 BUS ESFA

| EP DG tB 4160 AC/B DGiB EP EP BS 101 BUS ESFB

| EP DG 10 4160 AC/C DGlc EP EP BS 1Cl BUS ESFC

I
EP DGMCC tA 460 AC/A 737CB SSW SSW43A MOV DG1A

:

EP DGMCC 1B 460 AC< B 737CB - SSW SSW 20B MOV 737fB

EP DGMCCIB 460 AC/B 737CB SSW SSW43B MOV DG1B2

EP HPMCC-1C 460 AC/C ESFC ECCS HPCS F001 MOV. HPCS'

EP HPMCC-1C dbo AC/C ESFC ECCS HPCS-F004 MOV 766FB;

LP.HPMCC+1C 460 AC/C ESFC ECCS HPCS-F010 MOV HPCS

EP HPMCC-lO 460 AC/C ESFC ECCS HPCS F01) MOV HPCS

D NPMCC-1C 460 AC/C ESFC ECCS HPCS-F016 - MOV HPCS

EP HPMCC 1C 460 AC/C ESFC ECCS HPCS F023 MOV HPCS,

)
EP INV 1A 120 AC/1 DCRM tA EP EP 120AC PNL PNL UNKNOWN,

A
: EPINV1B 120 AC/2 DCRMlB EP EP 120AC PNL PNL UNNNOWN

B

i EP INV-lO 120 AC/3 ESFC EP- EP 120AC-PNL PNL UNKNOWN
O

i EPINVlO 120 AC/4 DCRMtD EP- EP 120AC PNL PNL UNKNOWN
! D

EP MCC 1A1 460. AC/A ESFA EP EP BC 1A BC ESFA -

,

'

EP MCC 101 460 AC/B ESFB EP EP BC 1B BC ESFB

EP MCC tF 400 AC/A ABMCClF RCS RCS-001 MOV DW

EP MCC 1G 460 AC/B ABMCC1G RCS RCS 002 MOV DW

EP SWMCC 1A 460 AC/A SxPPA SSW SSW 03A MOV SAPPA

EP SWMCC-1A 480 AC/A SAPPA SSW SSW 04 A MOV SxPPA

EP SWMCC 1A 460 AC/A SxPPA SSW SSW OSA MOV SxPPA

EP SWMCC 1A 480 AC/A SxPPA SSW SSW 11 A MOV SXPTNL
!

EP SWMCC-1 A 480 AC/A 6xPPA SSW SSW 14A MOV 8xPPA

| EP SWMCC 1B_ 460 AC/B SxPPB SSW SSW 038 MOV SxPPB - - -

EP-SWMCC 1B 480 AC/B SxPPB SSW SSW 04U MOV 8xPPB

57 1/89
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Table 3.5 2. Partial Listing of Electrical Sources and Loads;

| st Clinton 1 (Continued)
i

1 POWER VOLTAGE EMERG POWER SOVHCE LOAD LOAD COMP COMPONENT
; SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

] EP SWMcC 1B dito AC/B SxPPB SSW SSW46B MOV 6xPPb

EP SWMCC 1B 460 AC/B SxPPB- 6SW SSW 11B MOV SAPINL j
i

f
EP SWMCC 18 460 AC/B SAPPB SSW SSW 14B MOV 6xPPB

f
kP SWMCC 1C 480 AC/C SxPPC SSW SSW03C MOV- SAPPC

EP SWMCC 1C 480 AC/C 6xPPC SSW S$W440 MOV SxPPC !
EP SWMCC 1C 460 AC/C SAPPC SSW . SSW440 MOV 6xPPC

'

i
E P-SWMCC-1 C 460 AC/C bAPPC SSW SSW460 MOV 6xPPC i

!
EP SWMCC 10 480 AC/C SAPPC S$W SSW 14C MOV SAPPC |

j EP TRAN 1A 400 AC/A ESFA EP EP BS 1A BUS ESFA r

iEP.T AAN 1B 460 ACiB ESFB EP EP BS-10 BUS ESFB :

tEP TfMN NPC 460 AC/C ESFC EP_ EP BS IC W,0 ESFC i
. S

r
OFFSITE AC/A EP 'iP BS 1 A1 BUS ESFA {'

i4 OFFSITE AC/D EP BS 101 BUS ESFC !
"-

OFFSi1E AC/C EP EP BS 101 BUS ESFC f
:

[
"

i
:

i
i

i
i

!

)

;
;j

!
i
;

,

G
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Clinton 1
3.6 CONTROL ROD DRIVE IlYDRAULIC SYSTEM (CRDilS)
3.6.1 System Function

The CRDils supplies pressurized water to operate and cool the control rod
drive mechanisms during normal operation. This system implements a scram command
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3.6.2 System Definlilon

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

Details of the scram portion of typical BWR CRDHS is shown in Figure 3.61.

3.6.3 System Oncrntion

During normr2 operation the CRDilS pumps provide a constant flow for drive
mechanism coolin a and system pressure stabilization. Excess water not used for cooling is '

discharged to the ACS. Control rods are dnven in or out by the coordinated operation of
the direction control valves. Insertion speed is controlled by flow through the insen speed -:

1control valve Rod motion may be either stepped or continuous.
A reactor scram is implemented by pneumatic scram valves in the CRDHS, An

inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to the scram accumulator, An outlet scram valve opens to vent the opposite side
of each CRDM to the scram discharge volume. This coordinated action results in rapid
insertion of control rods into the reactor.

The control rod drive accumulators are necessary to scram the control rods
within the required time, it should be noted that each drive has an intemal ball check valve
which allows reactor pressure to be admitted under the drive piston. If reactor pressure is
above 600 psi, the ball check valve ensures rod insertion in the event that the scram
accumulator is not charged or the inlet scram valve falls to open. The insertion time,
however, will be slower than the scram time with a properly functicaing scram system.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. In BWR/6 plants, RCS makeup at
high pressure is performed by the RCIC (see Section 3.2) and HPCS (see Section 3.3)

,

Systems. The maximum RCS makeup rate of the CRDHS is about 200 gpm with both |

pumps operating (Ref,1).

3.6.4 System- success criterin
For the scram function to be accomplished, the following actions must occur in

the CRDHS:
,

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,-

pilot valves)in the CRDHS.
The pneumatic inlet scram valve and outlet scram valve must open in the-

hydraulle control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air supply to each valve as follows:

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

- Either backup scram pilot valve must be energized.

A h ghgssure water source must be available from the scram accumulator in
-

A hydraulic vent path to the sciam discharge volume' must be available and-

sufficient collection volume must exist in the scram discharge volume.
'
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A specified number of control rods must res
core (specific number needed is not known). ponds and insert into the reactor

-

3.6.5 Comnonent Information

A. Control rod dris e pumps (2)
1. Rated capacity: 100% (for control rod drive function)
2. Type: centrifugal

B. Condensate Storage Tank
1. Capacity: 400,000 gal

C. Scram Accumulator
1. Normalpressure: 1750 psig

D. Semm Discharge Volume
1. Normal pressure: Atmospheric

3.6.6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves

2. Remote Manual
a. A reactor scram can be initiated manually from the control room
b. The CRDHS can be operated manually from the control room to insert

and withdraw rods, or to inject water into the RCS

B. Motive Power
1. The control rod drive pumps are Class IE AC loads that can be supplied

from the emergency diesel generatcr as described in Section 3.5

3.6.7 Section 3.6 References
1. Harrington, R.M., and Ott. 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 Laboratorb eptember 1983,S

:
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3.7 SilUTDOWN SERVICE WATER SYSTEM (SSWS)

3.7.1 System Function,

The Shutdown Service Water System provides cooling water from the ultimate
heat sink to various heat loads in the plant required for safe shutdown. The SSWS

,

completes the decay heat transfer path from the RHR system to the ultimate heat sink.
Train B of the SSWS also can be aligned to supply water to the RHR system for low
pressure core flooding if needed.

3.7.2 System Definition
ne SSW system consists of three separate trains which each contain one motor

driven pump and distribution piping serving the heat loads assigned to that train.
Simplified drawings of the three SSWS trains are shown in Figures 3.71 to

3.7 6. A summary of the data on selected SSW system components is presented in Table
3.71.

3.7.3 Svstem Oneration
The SSWS pumps normally are shut down, and heat loads in the SSWS are

supplied with cooling water via interties with the plant service water system (pSWS, see
Section 3.8). The SSWS pumps are automatically started and the intertie line is isolated
upon loss of offsite power, which causes a loss of power to the PSW pumps. The SSW
pumps also start automatically upon receipt of a LOCA signal.

The SSWS supphes cooling water to the heat loads listed in Table 3.7 2. The
SSWS also serves as a backup supply of cooling water for the reactor recirculation pump
motors, bearings, and seals, when the pumps are operating. Dey draw water from Lake
Clinton, which serves as the ultimate heat sink.

SSWS trains A and B can be cross connected to each other. SSWS train C is
dedicated to serving heat loads associated with the HPCS, and is not cross connected with
the other SSWS trains.

3.7.4 Syster Success Criterin

The SSWS success critena are described on a per train basis. If the equipment
in a particular train requires cooling the SSW pump in that train must operate and an intact .
flow path must exist from the pump to the heat loads. It should be noted that SSWS trains
A and B can be cross connected, it is unclear whether a single pump (either A or B) can -

,

supply the heat loads of two trains simultaneously.

3.7.5 Comnonent Information

A. Shutdown Service Water Divisions I and 11
1. Rated flow: 16,500 gpm @ 275 ft, head (119 psid)
2. Rated capacity: 1007o

j 3. Type: verticalcentrifugal-

B.- Shutdown Service Water Pum . Division III
1. Rated flow: 1,100 gpm @ 175 ft head (76 psid)-
2. - Rated capacity: 1007o

. 3. Type: verticalcentrifugal

62 1/89
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3. */ . 6 Suonort Systems and interfaces

A. Control Signals
1. Automatic

Upon receipt of a LOCA or loss of offsite power signal, all SSWS pum,ps ;

are started and isolation vr,1ves 14A,148, and 14C in the intertie lines with ;

the PSWS are automatically closed. }
2. Remote manual

The SSW pumps can be actuated by remote manual means from the control :

room. ;

B. Motive Power |:
The SSW pumps are Class IE AC loads that can be supplied from the standby ;

diesel generators as described in Section 3.5.
;

C. Pump Cooling and Pump Room Cooling .

Cooling water is diverted from the SSWS supply Scader to provide cooling I

water for the bearings of the respective SSWS pump, and for the SSWS room !

cooler. !
t
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Table 3.7-1. Clinton 1 Shutdown Service Water System Data Summary
for Selected Components

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

SSW-03A MOV SXPPA EP-SWMCC-1 A 480 SXPPA AC/A

SSW-038 MOV SXPPB EP-SWMCC-1 B 480 SXPPB AC/B

SSW-03C MOV SXPPC EP-SWMCC 1C 480 SXPPC AC/C

SSW-04A MOV SXPPA EP-SWMCC-1 A 480 SXPPA AC/A -

SSW-04B MOV SXPPB EP-SWMCC-1B 480 SXPPB AC/B

SSW-04C MOV SXPPC EP-SWMCC-1C 480 SXPPC AC/C

SSW-04C MOV SXPPC EP-SWMCC-1C 480 SXPPC AC/C

SSW-06C MOV DG1C EP-BS-1C 480 ESFC AC/C

SSW-08A - MOV SXPPA EP-SWMCC-1A 480 SXPPA AC/A

SSW-088 MOV SXPPB EP-SWMCC-1B 480 SXPPB AC/B

SSW-08C MOV SXPPC EP-SWMCC-1C 480: SXPPC AC/C

$ SSW-11 A MOV SXPTNL EP-SWMCC-1A 480 SXPPA AC/A

SSW-118 MOV SXPTNL EP-SWMCC-18 480 SXP' AC/B

SSW-12A MOV 712FB EP-BS-1 A 480 ESF,
~

AC/A

SSW-128 MOV 737FB EP-BS-1 B 480 ESFB AC/B

SSW-14A MOV SXPPA EP-SWMCC-1 A 480 SXPPA ACIA -

SSW-14A MOV futRHXA EP-BS-1 A 480 ESFA AC/A

SSW-148 MOV SXPPB .- EP-SWMCC-1B 480 SXPPB' AC/B

SSW-148. MOV. FulfuiXB EP-BS-1B 480 ESFB ACIB

SSW-14C MOV SXPPC EP-SWMCC-1C 480 SXPPC AC/C

SSW-20A MOV 712FB EP-BS-T A 480 ESFA AC/A

SSW-20B MOV 737FB EP-DGMCC-1B 480 737CB AC/B

SSW-63A . MOV DG1A EP-DGMCC-1A 480 737CB AC/A
(

| c SSW-63B MOV DG1B EP-DGMCC1B 480 737CB AC/B

f $ SSW-68A MOV. FutRHXA EP-BS-1 A 480 ESFA. AC/A

SSW-68B MOV fulfulXB EP-BS-1 B 480 ESFB AC/B'

SSW-PI A MDP SXPPA EP-BS-1 A1 4160 ESFA AC/A

i
'

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

-

COMPONENT ID COMP. LOCATION POWER t,0URCE VOLTAGE POWER SOURCE EMERG.
! TYPE LOCATION LOAD G'p_
~

SSW-P1B MDP SxPPB EP-BS-1 B1 4160 ESFB AC/B

SSW-P1C MDP SXPPC EP-BS-1C1 4160 ESFC AC/C
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Table 3.7 2. Summary of Shutdown Service Water System
Heat Loads

Heat Load
Eauloment g6 Btu /hr)

RHR Heat Exchangers (2) 116.70*

Fuel Pool Cooling and Cleanup Heat Exchangers (2) .33.20
Division 1 and 2 Diesel Generator Heat Exchangers 23.34

Division 3 Diesel Generator Heat Exchanger 6.93

Control Room Chillers (2) 3.12

Diesel Switchgear Heat Removal Units 1.71

RHR Pump Room Coolers 0.83

Shutdown Service Water Pump Room Coil Cabinets (3) 0.66 ,

RHR Heat Exchanger Room Coolers (2) . 0.64

HPCS Pump Room Coolers 0.60

LPCS Pump Room Cooler 0.47
Hydrogen Recombiner Room Cooler 0,44

SBGT Room Coolers 0.42
RR Pump Seal and Bearing Coolers 0.24
RHR Pump Seal Coolers 0.20
MSIV Leakage Room Coolers 0.13
RCIC Pump Room Cooler 0.11.
HG Room Cooling Coil Cabinet 0.10-
Inverter Room Coolers 0.05
SBGT Exhaust Radiation Monitor Cooler -0.00

* Assuming 95 F service water and 185 F suppression pool temperature

.
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3.8 PLANT SERVICE WATER SYSTEM 75WS)

3.8.1 System Function
The PSWS is the source of cooling for station auxillaries during normal station

operation and shutdown. The PSWS also is the normal somre of supply to the heat loads
in the three shutdown service water system (SSWS) divisions (see Section 3.7).

3. 8. 2 . System Definition ;

The PSWS consists of three parallel pum s located in the intake structure, and '

distribution piping to the various heat loads served b the system. An intertie between each !

SSWS division and the PSWS is provided.
A simplified drawing of the PSWS, focusing on the intertie with the SSWS, is

shown in Figure 3.81,

3.8.3 System Oneration

The PSWS draws water from Lake Clinton with three pumps located in the-
intake stnicture, Water is supplied to plant auxiliaries and the SSWS, and is then returned .
to the lake, which functions as the ultimate heat sink. Two of the three PSWS pumps are

,

normally operating to supply station auxiliaries with cooling water. The third pump is in
standby.

3.8.4 Svstem Success Criterin
The PSWS _is not required to ensure safe shutdown of the plant and is not

designed to Seismic Category I standards. When the PSWS is not available, the SSWS
pumps automatically start and supply cooling water to equipment and systems needed for -
safe shutdown (see Section 3.7).

3.8.5 Comnonent -Information

A. Plant Service Water Pumps (3) -
1. Rated flow: 22,000 gpm @ 265 ft head (115 psid)
2. Rated capacity: 50%.
3. Type: vertical turbine,2-stage

3.8.6 Suonort Systems and Interfaces

A. Control Signals
The PSWS pumps are normally operating. Each pump can be manually
controlled from the main control room or the pumphouse.

B. Motive power
The PSWS pumps are supplied from non Class lE power. <

73 .1/89
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4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY
The Clinton site is located in DeWitt County in East Central Illinois about 6

miles east of the city of Clinton. The station is near the connuence of Salt Creek and the
North Fork of Salt Creek about 56 miles east of where Salt Creek joins the Sangamon
River. The site contains a single BWR/6 plant. The second unit planned for the site has
been cancelled. A general view of the site is shown in Figure 4-1 (from Ref.1) and a more
detailed site plan is shown in Figure 4 2,

The containment building is surrounded by the fuel building and the auxiliary
building. The spent fuel storage pool and the HPCS system are located in the fuel
building. The RCIC, LPCS, LPCI (RHR), and reactor water cleanup systems are located
on various elevations of the auxiliary building along with electric power distribution
equipment in AC divisions A and B and DC divisions 1 and 2 (including 125 VDC batteries
1 A and 1B). A personnel airlock for entering the containment is on the 737 ft elevation of
the auxiliary building, and a large containment equipment hatch is on the same elevation of
the fuel building.

To the east of the auxiliary and fuel buildings are the control building and the
diesel generator and HVAC building. Diesel generators I A, IB, and 1C are located in
separate rooms on the 737 ft, elevation of the diesel generator building, with long term fuel
tanks below the diesel generators (in separate rooms on the 712 ft, elevation) and air
intakes above (in separate rooms on the 762 ft. elevation).

The control room is located on the 801 ft, elevation of the control building,
above two cable spreading rooms on the 781 ft, elevation. Also on the 781 ft, elevation of
the control building is the electric power distribution equipment for AC division C and DC
divisions 3 and 4 (including 125 VDC batteries 1C and ID) On the upper level of the
control building (825 ft, elevation) is an access way to a personnel airlock for entering the
containment building.

The turbine building and the radwaste building are located on the north side of
the auxiliary and control buildings. The switchyard is located further to the north, outside
of the protected area fence.

Note that Clinton was originally planned as a two unit plant, with some shared
facilities in the control, diesel generator /HVAC, and radwaste buildings. The detailed
layouts of these buildings in areas that would have been used Unit 2 equipment and
systems are not known.

A screenhouse to the west of the reactor building includes the shutdown service
water pumps. These pumps draw wa:er from the North Fork of Salt Creek. A makeup
water pumphouse is located between the screenhouse and the reactor building.

The RCIC storage tank is located just south of the reactor building, and a
200,000 gallon storage tank is just south of the makeup water pumphouse.

4.2 FACILITY LAYOUT DRAWINGS
Six elevation views of Clinter. I are shown in Figures 4-3 and 4-4. Simplified

layout drawings are present:d in Figures 4 5 to 411. An elevatian view of the circulating
water screenhouse is shown in Figure 4-12 and a simplified layout drawing of the
screenhouse is presented in Figure 4-13. Major rooms, stairways, elevators, and
doorways are shown in the simplined layout drawings, however, many interior walls have
been omitted for clarity. Labels printed in uppercase correspond to the location codes listed
in Table 4-1 and used in the component data listings and system drawings in Section 3.
Some additional labels are included for information and are printed in lowercase type.
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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, therefore this
table is only a partial listing of the components and equipment that are located in a particular
room or area of the plant..

i

4.3 SECTION 4 REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear-
Power Plants.", ORNL NSIC-SS, Volume 4, Oak Ridge National Laboratory,.
Nuclear Safety Information Center, . March 1975.
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Table 41. Definition of Clinton 1 Building:and
Location Codes

Ccdes Dr.gintions -

1. 701CB 701' elevation of the Contna '3uilding -

2. 707AB 707' elevation of the Auxiliary Building

3, 712ABW 712' elevation of the Auxiliary Building - west side

4, 712FB 712' elevation of the Fuel Building

5. .' 719CB 719' elevation of the Control Building

6, 737ABW 737' elevation of the Auxiliary Building - west side

7. 737CB 737' elevation of the Control D31 ding1

8, 737FB 737' elevation of the Fuel Building

9. 755FB 755' elevation of the Fuel Building

10, 762CGCA - Combustible Gas Control Area, located on the 762' elevation of
the Auxiliary Building - east side

11. ABMCClF Auxiliary Building Motor Control Center IF, located on the _762'
elevation of the Auxiliary Building

12. ABMCClO Auxiliary Building Motor Control Center IG, located on thes

762' elevation of the Auxiliary Building

13, B ATI A, B ATIB Battery Rooms l A and IB, located on the 790' elevation of
Reactor Containment of the Auxiliary Building - north side

L
B ATIE, BATIF _ Battery Rooms IC, ID; IE and IF located on the 781' elevation -

14, B ATIC, B ATlD,
of the Control Build'ng-

15. CR . Control Room, located on the 800' eleva. don of the Control
Building

_16, . CSRMA Cable Spreading Room A, located on the.781' elevation of the -
Control Building

17. CSRMB Cable Spreading Room B, located on the 781' elevation of the
Control Building

18. DCRM1A, DC Equipment Rooms 1 A,1B' and.1D located on the 781'
DCRMlB, elevation of the Control Building l

:

DCRMID '

i
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Table 41. Definition of Clinton 1 Building and4

Location Codes

Qutu Descrintions

19. DGIA Diesel Generator I A Room, located or' w 1 )7' elevation of the
Control and Diesel Generator Building

20. DGlB Diesel C:nerator IB Room, located on t6137' elevation of the
Control and Diesel Generator Building

21.-DGIC Diesel Generator IC Room, located on the 737' elevation of the
Control and Diesel Generator Building '

22. DOMCCIA D!csel Generator Motor Control Center I A. located on the 737'
elevation -just outside DGI A Room of the Control and Diesel .

Generator Building
,

2 23. DGMCCIB Diesel Generator Motor Connel Center 1B, located on the 737'
elevation just outside DGI A Room of the Control and Diesel ,

Generator Building

24. DGOILA . Diesel Generator Oil Storage Tank A,-located on the 719' ,

elevation of the Control and Diesel Generator Building
'

25. DGOILB Dhscl Generator Oil Storsge Tank B, located on the 719' .

elevation of the Control and Diesel Generator Building
~

26. DGOILC Diesel Generator Oil Storage Tank C, located on the 719'
elevation of the Control and Diesel Generator Building-

27. DW Drywell area surrounding the core
'

28. ESFA Engineering Safeguard Feature Room A',' located on the 781'
elevation of the Auxiliary Building .

29. ESFB Engineering Safeguard Feature Room B, located on the 781' '

elevation of the Auxiliary Building :

30. ESFC Engineering Safeguard Feature Room C, located on the 781' '

elevation of the Auxiliary Building 3

31. HPCS High Pressure Core Spray Pump Room, located west of the !

Reactor Containment on the 712' elevation of the Aux!!!ary
Building j

32. LPCS - Low Pressure Core Spray Pump Room, located east of the.
'

Reactor Containment on the 712' elevation of the . Auxiliary
Building

, .

~

i
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Table 41. Definition of Cilnton 1 Building and
Location Codes

Codes Descriotions

33, htSIVLCRA1 hiain Steam lsolation V:dve Leakage Control Room, located just
north of the Reactor Containment on the 737' elevation of the
Auxiliary Building

34. hist hiain Steam Tunnel, located north of Reactor Containment on
the 737'elev'm of the Auxillary Building I

1

35. RC Reactor Containment surrounds the Drywell

36. RCIC Reactor Core Isolation Cooling Pump Room, located on the
707' elevation of the Auxiliary Building

37, RHRA Residual Heat Removal Pump Room A, located on the 707'
elevation of the Auxiliary Buliding j

38. RHRB Residual Heat Removal Pump Room B, located on the 707'
elevation of the Auxiliary Building

39. RHRC Residual Heat Removal Pump Room C, located on the 707'
elevation of the Auxilia2y Building

40, RHRHXA Residual Heat Removal Heat Exchanger Room A, located on the
707' to 755' elevation of the Auxiliary Building

41, RHRHXB Residual Heat Removal Heat Exchanger Room B, located on the
707' to 755' elevation of the Auxiliary Building

42, RST RCIC Storage Tank, located near the southeast corner of the
Fuel Building

43. RWCUPhiRht Reactor Water Clean Up Pump Room, located adjacent to
Reactor Containment on the 737' elevation of the Auxiliary
Building

44, SP Suppression Poo', located below the Reactor Containment at
721' elevation

45. SXPPA- Shutdown Service Water Pump Room A, located on the 669'
elevation of the Scrxn House

46. SXPPB Shutdown Service Water Pump Room B, located on the 669'
elevation of the Screen House

47. SXPPC Shutdown Service Water Pump Room C, located on the 669'
elevatien of the Screen House

|

95 1/89
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Table 41. Definillon of Clinton 1 Building and
Location Codes

Codes Descriotions

48. SXPTNL Shutdown Service Water Pipe Tunnel, located on the 657' 6"
elevation of the Scr en House

i

t

i
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'Tablo 4 2. Partial Listing of Components by Location
at Clinton 1 |

LOCA flON SYSTEM COMPONTENT ID COMP
TYPE

712FB DW SSW 12A MOV
i

! 712FB SSW SSW 20A MOV j

737ABW ECCS RHR 27B MOV |
.

f737ABW ECCS RHR 27B MOV
I
i

737AbW ECCS RNR21C MOV

737ABW ECCS RHR 420 MOV

737CB EP EP DGMCC 10 MCC .i

1

737CD EP EP DGMCC 1A MCC

T37F B isW SSW 128 MOV

737FB SSW bSW 20I MOV

75LFB ECCS HPCS F004 MOV

766F B ECCS LPCS F005 MOV

762CGCA ECCS RhR 27A " MOV

762CGCA ECCS R tH-27A MOV

BAT 1A EP EP BS I A QATT

~

BAT 1B EP EP BT. B BATT

'BATIC EP EP BT.10 BATT

BATID EP EP BT.iD BATT

| DCRM1A EP EP lNV.1 A INV

DCRM1B EP EP tNV.18 6NV

j DCRMID EP EP INV 1D INV

DCRMID EP EP BC 10 BC

OCRM1D EP EP DCMCC 10 MCC

! DCRMID EP EP DCMCC-ID MCC

DGIA EP EP DG-1 A DG'

DG1A SSW SS F "1A MOV

DG10 EP EP DG 1B 0G

|

! DG1B SSW SSW4)B MOV

DGIC EP EP DG 1C DG

| DG1C SSW bSW06C MOV
1
|

|
|

|
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* fable 4 2. Partial Listing of Components by Location
at Clinton 1 (Continued)

~

LOCAllON SYSTEM COMPONTENT ID COMP
TYPE

Dw HCiG RCiCu Mov

Dw FoC RCiC a May

~

DW RCS RCS-16 MOV
,

t

DW RCS RCS 001 MOV ,

DW RCS RCS 002 MOV r

DW RCS RCS 9 MOV

DW RCS RWCV 1 MOV .

v

EbfA EP EP CB-1 A1 CB r

i

ESFA EP EP.BC-1 A BC
e

'

ESFA EP EP.BS 1 A1 BUS
i

ESFA EP EP DCMCC 1 A MCC

ESFA EP EP BS 1A BUS I

i

EbFA EP EP TRAN 1 A TRAN i

ESFA EP EP MCC-1 A1 MCC

*

ESFA EP EP DCMcC-1 A MCC

ESFA EP EP BS 1At EUS

ESFB EP EP CB 101 CB

ESFB EP EPBC1B BC

ESFB EP EP BS 101 BUS

ESFB EP EP DCMCC iB MCC

ESFB EP EP BS 10 BUS

ESF B EP EP lRAN tB TRAN

ESFC EP EP MCC 1B) MCC

ESFD EP EP DCMCC 1B MCC

ESFC EP EP CB 1Cl CB

ESFC EP EP BS 101 BUS

ESFC EP EP DCMCC 10 MCC

ESFC EP EP BS lO MCC

ESFC EP EP TRAN-HPUS TRAN
|

ESFC EP EP.DCMCC 1C MCC
t

98 1/89
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Table 4 2. Partial Listing of Components by Location
at Clinton 1 (Continued)

LOCATION SYSTEM COMPONTENT ID COMP
TYPE

ESFC EP EPINV1C 6NV

ESFC EP EP HPMCC 10 MCC

ESFC EP EP BS 101 BUS

ESFC EP EPBC1C bC

ESFC EP EP bS 101 bub

HPCS FCCS H PC S-P) MDP

MPC5 ECCS HPCS F001 MOV

hPCS ECCb HPCS F01) MOV'~

MPCS ECCS HPCS F010 MOV

MFCS ECCS NPCS F016 MOV

NPCS ECCS HPCS FQ23 MOV

LPCS ECCb RHR-24A MOV

LPCS ECCS RMR 63A MOV

LPCS ECCS LPCS P) MDP

LPCS ECCS LPCS F001 MOV

LPCS ECCS LPCS F012 MOV

LPCS ECCS RHR 24A MOV

MSIVLCRM RCiG RCIC40 MOV

MST RCIC RCIC44 MOV

MST RCC RCIC 13 MOV

MST ACC RCIC44 MOV*

MST ACS RWCU4 MOV

RC ECCS RHR 2BA MOV

RC ECCS RMR-42A MOV

RC ECCS RHR-28B MOV

AC ECCS RMR 37B MOV

RC ECCS RHR42B MOV

RC ECCS RHR 37A MOV

RC ECCS RMR 28A MOV

RC ECCS RMR-2BB MOV
,

99 1/89
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Table 4 2. Partial Listing of Comsonents by Location
at Clinton 1 (Cont nued) X

LOCATION SYSTEM COMPONTENT ID COMP
TYPE

ACC RCC RCICP1 TDP
'|

RCC RCC RCIC-lTV HV

RCIC RCC RGIC 10 MOV

E euw
~

MCIC al MOV

RCIC RCC RCIC45 MOV

RHRA ECCS LPCI PI A MDP -

RHRA ECCS RHR4A MOV

RHRA ECCS RHR4A MOV

RHRA RCS RCS 6 MOV

RHRB ECCS LPCIPtB MDP

RMRB ECCS RMR4B MOV

RHRB ECCS RHR 6B MOV

RMRC- ECCS LPClPIC MOP

RHRC ECCS RHR 105C MOV

RHRHAA ECCS RHRM MOV

RHRHAA ECCS RHR 47A MOV
i

RHRHAA ECCS RHR 40A MOV

RMRHEA ECCS RHR 52A MOV

RNRHAA ECCS RHR 67A MOV

RMRHxA ECCS RHR HAA HX

RHRHXA ECCS RHR46A MOV

RHRHAA RCC RCIC22 MOV-

RHRHAA RCC RCIC-59 MOV

RHRHAA SSW SSW 14A MOV

|
RNRHAA SSW SSW 68A MOV '

,'
RHRMAB.- ECCS RHR-3B-- MOV.

RHRHAB ECCS RHR 24B MOV
j

RHRHAB ECCS RNR-478 MOV

RHRHAB ECCS RHR480 MOV,

RHRHXB ECCS- RHR438 MOV

100_ 1/89
;i

'

..



__ _ __- . . _-. _ . . _ _ _ _ _ . . . _ . _ ..._. _._ ___ ____ . _ . . _ _ _ _ . _ _ _ _ . ,

. . '
. ,

.'

!

Table 4 2. Partial Listing of Components by Location4

at Clinton 1 (Continued)

LOCATION SYSTEM COMPONTENT iD COMP
; TYPE

RHRHxB ECCS RHR 520 MOV

RHRHAB ECCS RHR478 MOV

RHRHAB ECCS RHR-HXB HK

RHRHXB ECCS- RHR48B MOV

RHRHAB ECCS RHR 248 MOV

RHRHxD SSW SSW 14B MOV

RHRHAB SSW SSW 66B MOV

RST ECCS RST TANN

RST RCC RST TANK 6

SP ECCS SUPP. POOL TANK

SP RC4C SUPP. POOL TANA
!

SxPPA EP EP SWMCC 1 A MC3

6xPPA SSW SSW 06A MOf ' '

SxPPA SSW SSW 03A MOV

SAPPA SSW SSW 04 A MOV

SxPPA SSW SSW.14 A MOV

SxPPA SSW SSW PlA MDP

SXPPB EP EP SWMCC+1B MCC

SAPPB SSW SSW 08B - MOV

SXPPB SS W - SSW 038 MOV
'

SxPPB SSW SSW 04B MOV

SxPPB SSW SSW 14E MOV

SxPPB SSW SSW PIB MDP

SxPPC EP. EP SWMCC-10- MCC

SxPPC SSW - SSW P1C MOP.

SAPPC SSW SSW 08C MOV

SXPPC SSW SSW 030 MOV

SXPPC SSW SSW 040 - MOV '-

SxPPC - SSW SSW 04C . MOV

|SxPPC - ----- SSW SSW.140. Mov -

_

-
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Table 4 2. Partial Listing of Components by Location
at Clinton 1 (Continued)

..

LOCADON SYSTEM COMPONTENi lD COMP
TYPE

6AP1NL SSW SSW.11 A MOV
'

SAPINL SSW SSW 11D MOV

UNANOWN EP EP.120AC PNLA PNL |

VNANOWN EP i.P 120AC PNLD PNL

EKNOWN EP EP 120AC PNLG PNL

UNANOWN EP EP 120AC PNLD PNL

;

!
s

)

,

*

!

:

i

,

b

I

!

|
i

l !

! ',

i
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5. IIIIILIOGRAPIIY FOR CLINTON 1

1. NUREG 75/013," Safety Evaluation of the Clinton Power Station, Units 1 -

and 2," USNRC, March 1975. ;

.

2. NUREG 0853, " Safety Evaluation Reaort Related to the Operation of
Clinton Power Station, Unit No.1," USNRC, February 1982.

.

;

3. NUREG 0854 " Final Environmental Statement Related to the Operation of
Clinton Power Station, Unit No.1," USNRC, May 1982.

'

4. NUREG 1235, " Technical Specifications for Clinton Power Station, Unit
1," USNRC. ;
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APPENDIX A . [4

DEFINITION OF SYMIl0LS USED IN TIIE SYSTEM AND .

LAYOUT DRAWINGS j
A 1, SYSTEM DRAWINGS

}
i

e L1 Fluid System Drawings t
!

The simplified system drawings are accurate representations of the major flow {
paths in a system and the important interfaces with other fluid systems. As a general rule, i
small fluid lines that are not essential to the basic operation of the system are not shown in ;
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines, i
and other lines that are less than 1S the diamelet of the connecting major flow path. There >

usually are two versions of each fluid system drawingt_ r, simplified system drawing, and a !
comparable drr. wing showing component locations. The drawing conventions used in th.

1

Duid system drawings are the following: i

!
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 f
-

to left.
Another exception is the Reactor Coolant System (RCS) drawing which is j-

" vessel centered", with the primary loops on both sides of the vessel.
llorizontal lines always dominate and break ve-tical lines,

,

j-

t

Component symbols used in the Guld system drawings are defined in Figure |
-

A 1.
Most /alve and pump symbols are designed to allow the reader to |-

distinguish among similar t;omponents based on their support system i,

requirements (i.e., electric power for a motor or solenold, steam to drive a :
turbine, pneumatic or hydraulic source for valve operation, etc.) )
Valve symbols allow the reader to disdnguish among valves that allow flow i

-

in either direction, check (non return) valves, and valves that perform an !
overpressure protection function. No attempt has been made to define the -

'

specific t !of valve)ype of valve (i.e., as a globe, gate, butterDy, or other specine type
Pump symbols distinguish between centrifugal and positive displacement i

-

pumps anf between types of pump drives (i.e.', motor, turbine, or engine). !
.

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

this Sourcebook, 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 piping passes (i.e, including pipe tunnels _ and. ;

underground pipe runs).
_

; .

;

Component locations that are not known are indicated by placing the.
}

-

components in an unshaded (white) zone. - .
- -

.

:;
The primary flow path in the system is highlighted (i.e., bold white line) in . - |

-

the location version of the Guld system drawings. :
i 104 1/89_ j
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; A 1.3 Electrical System Drawings [

I 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. There often are two versions of each electrical system drawingt a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electncal system drawings are the following:

'

Flow generally is top to bottom' -

19 the AC power drawings, the interface with the switchyard and/or offsite-

: rid is shown at the top of the drawing.
in the DC power drawings, the batteries and the interface with the AC-

ower system are shown at the top of the drawing.-
rtical lines dominate and break horizontal lines.

-
-

Component symbols used in the electrical system drawings are defined in-

Figure A 2.

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

this Sourcebook.
Locations are indicated by shaded " zones" that are not intended to represent-

the actual room geometry.
Locations of discrete cornponents represent the actual physical location of-

the component,
The electrical connections (l.c., 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 drawin ;s are approximately to scale, but should not be ut.ed to estimate
distances on the site. Asouilt scale drawings should be consulted for this purpose.'

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

A 2,2 Layout Drawings

Simplified building layout drawings are developed for the portlans of the plant-
that contain com)onents and systems that are described in Section 3 of this Sourcebook.
Generally, the fo. lowing buildings are included: reactor building, auxiliary building, fuel :
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A 3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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drawings, are approximately to scale, should not be used to estimaw room size or
distances. As built scale draw ngs 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 ior information and are printed in lowercase
type.

A3. APPENDIX A REFERENCES

1. lieddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Fewer Plants.", ORNL NSIC 55, Volumes 1 to 4 Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1e - Key To Symbols in Fluid System Drawings j
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APPENDIX 11
DEFINITION OF TERMS USED IN TIIE DATA TABLES

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

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

CK Dennition

RCS Reactor Coolant System
RCIC Reactor Core Isolation Cooling System
ECCS Emergency Core Cooling Systems (including HPCS, LPCI,

LPCS and ADS)
EP Electric Power System
SSW Shutdown 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 above. For component ids, the system preface corresponda to what the plant
calls the component (e.g. HPI, RHR). 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 contrr.ction of the comaonent number appearing in the plant piping and
instrumentation drawings (P&lDs) anc electrical one line system drawings.

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

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

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

POWER SOURCE VOLTAGE (also VOLTAGE) The voltage "seen" by a load of a
oower source is entered in this field. The downstream (output) voltage of a transformer,
Lnverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP)- AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency load group for a third of a kind load'

(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.

I11 1/89
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TABLE 111. COMPONENT TYPE CODES

COMPONENT COMP TYPE
,

VALVES:
Motor operated valve MOV

) Pneumatic (air operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV
Manual valve XV
Check valve CV

;

Pneumatic non return valve -NCV
Hydraulle non retum valve HCV

SVSafety valve
Dual function safety / relief valve SRV

.

Power operated relief valve PORY
(pneumatic or solenold operated)

[5PUMPS:
Motor driven pump (centrifugal or PD) MDP

'

Turbine driven pump (centrifugal of PD) TDP
Diesel-driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEM COMPONENTS: |
Reactor vessel RV i

Steam generator (U tube oronce through) SG- -
Heat exchanger (water to water HX, HX
or water to air HX)
Cooling tower CT

'

Tank TANK or TK
Sump SUMP ,

Rupture disk RD v

Orifice
_

ORIF !
Filter or strainer FLT !

Spray nozzle = SN . !
Heaters (i.e. pressurizer heaters)- HTR -

; VENTILATION SYSTEM COMPONENTS:-- j'
Fan (motor driven, any type) FAN
Air cooling unit (air to water HX, usually. ' ACU or FCU ,

including a fan)- :
' Condensing (air conditioning) unit -COND -

EMERGENCY POWER SOURCES: )
- Diesel generator : DGc j

E Gas turbine generator - GT _j

Battery BATT :

-i

!
-,

f

!

!
,

|
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TAllLE B 1. COMPONENT TYPE CODES (Continued)

|
| COMPONENT COMP TYPE *

ELECTPJC POWER DISTRIBUTION EQUIPMENTc
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabmet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Invener INV -
Unintemiptible power supply (a unit that may UPS
include battery, battery charger, and inverter)
Motor generator MG
Circuit breaker CD
Switch $W
Automatie transfer switch ATS
Manual transfer switch MTS

]

j

i

,

f

li -

4-

I '

f.
'
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