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

NOTICE

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

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

With copy to:

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

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 |

CLINTON 1 SYSTEM SOURCEBOOK

his sourcebook contains summary information on Clinton 1. Summary data
on this plant are presented in Section 1, and similar nuclear power plants are identified in
Section 2. Information on selected reactor plant systems is presented in Section 3, and the
site and building layout is illustrated in Section 4, A bibliography of reports that describe
features of this plant or site is presented in Section 5. Symbols used in the system and
layout du:mss are defined in Appendix A, Terms used in data tebles are defined in
Appendix B.

1. SUMMARY DATA ON PLANT
Basic information on the Clinton | nuclear power plant is listed below:
Docket number 50-46]
Operator Illinois Power Co,
Location [llinois, Clinton
Commercial operation date November 1987
Reactor type BWR/6
NSSS vendor General Electric
Power MWUMWe) 2894/985
Architect-engineer Sargent and Lundy
Containment tyre i'b[tleel and reinforced concrete cylinder (Mark
)
2, IDENT"" “ATION OF SIMILAR NUCLEAR POWER PLANTS

The Clinton 1 plant consists of a General Electric BWR/6 nuclear steam supply
system with a Mark II' containment incorporating the drywell/pressure suppression
concept. The plant also has a secondary centainment structure of reinforced concrete.
Other BWR/6 plants in the United States are as faliows:

Grand Gulf 1 & 2
Perry | & 2
River Bend |

‘ Clinton 1 uses a high pressure core Spray system, a reactor core isolation
cooling system, a low pressure core s&nv system, and 4 multi-mode RHR system. The
reacdtor core isolation cooling and RHR systems include the capability for steam
condensing.

1 1/89
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3. SYSTEM INFORMATION

This section contains descriptions of selected systams at Clinton 1 in terms of
general function, operation, system success criteria, major components, and tupgon
system requirements. A summary of major systems at Clinton 1 is presented in Table 3.1,
In the "Report Section” column of this table, a section reference (le. 3.1, 3.2, etc.) is
provided for all systems that are described in this report. An entry of "X" in this column
means that the system is not described in this report. In the "FSAR Section Reference"
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section §.

Several cooling water systems are identified in Table 3-1. The functional
ulmonshi;s that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the individual cooling water systems are provided in the repon
sections identified in Table 3-1.

»
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Table 3-1. Summary of Clinton | Systems Covered in this Report

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Reactor Heat Removal Systems
- Reactor Coolant System (RCS) Same 31 5
Reactor Core Isolation Cooling Same 32 546
(RCIC) Systems
Emergency Core Cooling Systems Same
(ECCS)
- High-Pressure Injection High-Pressure Core Spray 33 63121
& Recirculation (HPCS) System 63221
- Low-Pressure Injection Low-Pressure Core Spray 33 63122
& Recrrculation (LPCS) System, 6.3223
Low-Press-we Coolant Injection 33 547.1.1.2,
(LPCT) Syste. - ‘an operating mode 63123
of the RHR sysiem) 63224
- Automzac Depressunization Same 33 63124,
System (ADS) 63222
- Decay Heat Removal (DHR) Residual Heat Removal X 547
System (Residual Heat Removal (RHR) System (a multi-mode
(RHR) System) system)
- Main Steam and Power Conversion Main Sicam Sapply System, X 03
Systems Condensate and Feedwater X 1647
Systems,
Ciurculating Water System X 1045
Other Heat Removal Systems Steam-condensing RER/RCIC 32 56253,

operation 5471515



Summary of Chaton 1 Svstems Covered m this Report (Continued)

Fable 3-1

R"[‘“Yl FSAR Sectiom

Plant-Specific
Section Reference

(zeneric
Svstem Name

System Name

Reactor Coolant Inventory Control Systems
Reactor Water Cleanup (RWCU) >ame X Y48
S v
ﬂ'v'
) ;4 ('S 3 12 %
w
Control Rod Dnive Hydr I DYSt YATTH 6 ¢ |
(CRDHS
Containment Systems
Primarvy Contamment Containment Structure (drvwell X 6.2
N =
S, ndary Cont C vy X 6H 2
Standby G | t S (i1 ! 3 2.3
' p R iy yv HIARLESEN] » T 5 ( )
Con’zmmment Heat Removal Systenr
Suppres<ion Pool Cooling Svystem Suppression Pool Coolineg Maod 3 3 S 7 1 3
' g L . - - % " £
{ Of N RiiK N
(‘ ntamment Sorav Svaem Ham { A
ontamment Spray Svsten ( ontamnment S ww { ow O
n operat . fthe RIS #
Containment Fan Cooler System None
Contzanment Normal Ventilanon Svstem Containment Binldine Vent: y X 946947
{ {
. v
Pur $ ox
,
> Co " Gas Contr X 6.2.5




Table 3-1. Summary of Clinton 1 Systems Covered in this Keport (Continued)

Generic Plant-Specific Report FSAR Section
Reactor and Reactivity Control Systems
- Reactor Core Same X 4
- Control Rod System Control Rod Dnve System X 461
Chemcal Poison System Standby Liguid Contre! System X 935
(SLCS)
lnstrumm-on & Control (1&C) Systems
Reactor Protection System (RPS) Same 34 7.2
- Engineered Safety Feature Actuation Engmeered Safety Feature Systems 3.4 7.3
System (ESFAS)
wn
- Remote Shutdown System Local control panels 34 7414
- Other 1&C Systems Vanous other systems X T41w077
Support Systems
- Class 1E Electnc Power System Same 35 8132 8134
8135, 814,
83112
- Non-Class 1E Electric Power System Same 35 ¥
Diesel Generator Auxiliary Systems Same 35 9451, 954 w0
958
- Component Cooling Water (CCW) Same X 922

==
e,
-~
=
O

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

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Sappon Systems (continued)
Service Water System (SWS) Plant Service Water System 38 921¢
Reswdual Heat Removal Service Water Shutdown Service Water System 37 9212
(RHRSW) System
- Onher Cooling Water Systems Turbine Bunlding Closed X 97
Cooling Water (TBOCW) System
Fire Protection Systems Same X 951
Room Heating, Ventilating. and Air- Same X %24
Couimng(lNAC)Sym
- Instrument and Service Air Systems Compressed Awr Systems X 931
- Refueling and Fuel Storage Systems Fuel Storage and Handhing X 21
Systems
- Radioactive Waste Systems Radmxnw:mumm X 1
Systems

- Radation Protection Systems Same X 12



L o) 10 wesberg jeuonouny waisl - solepm Bunooy y-g andig

1/89



Clinton 1

3.1 REACTOR COOLANT SYSTEM (k(CS)

30 l . l 4
;i%e ﬁ& aiso cﬁlcd the Nuclear Steamn SupplgiSymm (NSSS), is resporsible

for directing the steam produced in the reactor to the turbine where it is used to rotate a
generator and produce -~ lectricity. The RCS pressure boundary also establishes a boundary
against the uncontrolley . *lease of radicactive matenal from the reactor core and primary
coolant,

3.1.2 ﬁj&%ﬂgﬂnﬂm
e RCS includes: (1) the reactor vessel, (b) two recirculation loops, (¢)

tecirctlation pumps, (d) 16 safety/relief vaives, and (e) connected piping out to a suitable
isclation valve boundary. Simplified diagrams of the RCS and impoitant sv tem interfaces
are shown in Figures 3.1-1 and 3.1-2. A summary of data on selected RCS components is
presented in Table 3,1-1,

313 gmm.nmm
uring power operation, circulation in the RCS is maintained by one

recirculation pump in each of the two recirculation loops and the associated Jet pumps
internal 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 sieam 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 dowricomer region of the reactor vess=l is drawn
off by the recirculation pumps. The discharge of these putnps is returned (© the inlet
nozzles of the jet gumps at high velocity. As the liquid enters the jet pumps the slow
moving liquid in the upper region of the downcomer is induced to Aow through the jet
pumps, producing reactor coolant circulation.

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

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is dumped to the suppression chamber via safety/relief
vaives on the main steam lines. A LOCA inside containment or operation of the Automatic
Depressurization System (ADS) aiso dumps heat to the suppression chamber. Makeup to
the RCS is provided by the Reactor Core lsolation Coohn! (RCIC) system (see Section
3.2) or by the Emergency Core Cooling Systemn (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 suppression pool cooling mode. Actuation systems provide
for automutic closure of the MSIVs and isolation of other lines connected to the ch.

3.1.4

The RCS success criteria can be described in terms of LOCA and transient
mitigation, as follows:

An unmitigatible LOCA is not initiated.
If a mitigatible LOCA is initiated, then LOCA mutigating systems are successful,
If a transient is initiated, then either:

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

RCS integrity .s 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/%9
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Clinton !

4. RCS

. Total volume: 16,030 fi3
Water volume: 9,170 fi3 (including recirculation loops).
. Steam volume: 6,770 i3

. Steam flow: 12.453 x 106 1/,
. Normal operating pressure: 1040 psia

LD —

. Safety/Relief Valves (16)

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

. Recirculation Pumps (2)

. Rated flow: 32,172 rpm @ 815 f, head (353 psid)
2. Type: Vertical centrifugal

. Jet Pumps (20)

1. Total flow: 24.3 x 106 Ib/hr @ 85.4 ft. head (37 psid)

Support Systems and Interfaces

. Motive Power

1. The recirculation pumps are supplied with Wonclass 1E power from an AC
Motor generator set,

- MSIV Operating Power

The instrument ais system supports norm | operation of the MSIVs. Valve
operation is controlled b{ an AC and DC solenoid pilot valve. Both solenoid
valves must be deenergized to cause MSIV clesure. This design prevents
spurious closure of an MSIV if a single solenoid valve should fail. MSIVs are
designed to fail closed if instrument air is lost or if both AC an4 DC control
power is lost to the soienoid pilot valves. ‘This is achieved by a loval dedicated
air accumulator for each MSIV and an independent valve closing spring.

. Recirculation Pump Cooling

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

9 1/39
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Table 3.1-1. Clinton 1 Reactor Coolant System Data Summary
for Seiected Components

COMPONENT ID COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERNG.

TYPE LOCATION LOAD iRP.
PCS-001 MOV ] EP-MCC-1F 480 ABMCCIF AC/A
RCS-002 MOV ow EP MCC1G 480 ABMCC G AC/B
RCS 16 MOV DW EPBS 1B 480 £ESFB AC/B
RCS 8 MOV RHRA EP-BS1A 480 ESFA AC/A
RCS9 MOV DWW EPBS 18 480 FSFB AC/B
RWCU-1 MOV oW EP-BS18 480 ESFB AC/B
RWCU-4 MOV MST EPBS 1A 480 ESFA ACA
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3.2.5

J.2.6

Clinton 1

Component Information

A. Steam turbine-driven RCIC pump:
1. Rated Flc»-* 625 gpm @ 2980 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)

Support System and Interfaces

A. Control Signals
1. Automatic

a. The KCIC pump is automatically actuated on a reactor vessel low
water level signal,

0. The RCIC pump is automatically tripped on a reactor vessel hiﬁh
water level signal signal. It may then be necessary to restart the
pump manually,

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

B. Motive Power
1. The RCIC turbine driven pump is supplied with steam from main steam
loop A, upstream of the main steam isolation valves.
2. The RCIC motor-operated valves are either Class 1E AC or Class 1E
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.

14 1/89
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Table 3.2-1. Clinton 1 Teactor Core Isolation Cooling System Data Summary
for Selected Components

COMPONENT D CO%YpP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

RCIC-10 OV RCIC EP DCMCC1A 125 ESFA 0C/1
RCIC 13 MOV MST EP-DCMCC 1A 125 ESFA DG/
ACIC 22 T mov RHRHXA EP-OCMCC 1A 125 ESFA DCi
RCIC 31 MOV RCIC EP-DCMCC 1A 125 ESFA DG
RCIC45 MOV RCIC EP-DCMCC1A 125 E_FA DG/
RCIC 3 MOV RHAHXA EP-DCMCC 1A 125 ESFA Do
7iC63 MOV DW EPBS A 480 ESFA AC/A
RCIC 63 MOV Dw EPBS-1A 480 ESFA AC/A
RCIC 64 MOV MST EP-DCMCC1A 125 ESFA DoN

RCIC 64 MOV MST EP-DOMCC 1A 125 ESFA DG/
RCIC 68 MOV MSIVLCRM EP-DCMCC-1A 125 ESFA DG
RCIC P1 TOP RCIC

RCIC TTV HV RCIC

RST TANK RST

SUPP. POOL TANK ST
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1  Swstem Ey

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

3 . 3 . 2
The emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

High Pressure Core Spray (HPCS) System
Automatic Depressurization 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 vessei 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 pool into 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 aligned for steam condensing operation in
conjunction with the RCIC systemn (see Section 3.2). This is not an ECCS function.

Simplified drawings of the HPCS system are shown in Figures 3.3-1 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 3.3-10. Interfaces between these systems and the
RCS are shown in Section 3.1. A summary of data on selected ECCS components is
presented in Table 3.3-1.

3.3.3 8¢ i

AlILECCS systems normally are in standby. The manner in which the ECCS
operates to protect the reactor core 1s 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



Clinton 1

HPCS system capacity, then the LPCS and LPCI systems can provide higher capacity
makeup to the reactor vesse!.

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

334

LOCA muugation 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 ngA are the following:

- The low pressure core spray pump with a suction on the suppression 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 | 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
3.6). The ECR success criteria for LOCAs are related to the ECI success criteria above.
All injection systems essentially are operating in a recirculation mode when drawing water
from the sugpmssion 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.
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3.3.6

Clinton 1

Component Information

L
2
3.

1.

1,

2,

b

)

-

1.

. Motor-driven HPCS pump P1

Rated flow: 467 gpm @ 1177 psid, 1400 gpm @ 1147 psid, 4900 gpm @
200 psid (vessel to pump suction)

Rated capacity: 100%

Type: centrifugal

. Motor-driven LPCS pump P1

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

. Motor-driven LPCI pumps P1A, P1B, PI1C

Rated flow: 14,900 gpm @ 20 psid (vessel to drywell)
Rated capacity: 100%
3. Type: centrifugal

. RHR Heat Exchangers 1A and 1B

Heat transfer capability: 116.7 x 10 Btwhr
Rated capacity: 100%
3. Type: shell and tube

. Automatic-depressurization valves (7)

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

. Pressure Suppression Chamber

1. Design temperature: 185°F
Maximum operating temperature: 100°F
3. Minimum water volume: 135,700 ft3

Supporg Svstems and Interfaces

2.

. Cor
1,

wtrol signals
Automatic

d.

C.

The HPCS pump, LPCS pump, and the LPCI pumps, and all their
associated valves function upon receipt of low water level in the reactor
vessel or high pressure in the drywell.

The HPCI pump is automatically tripped on a reactor vessel high water
level signal. It may then be necessary to restart the pump manually.

The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressure, and discharge pressure
indication or any LPCI or LPCS pump but with a 2-min delay.

HPCS pump suction is automatizally switched to the suppression pool
on high suppression pool water level.

LPCI initiation automaticaily causes all RHR components to perform
their function under the LPCI mode.

. Remote manual

ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.
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B. Motive Power
1. The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
loads that can be supplied from the emergency diesel generators, as
descnbed 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 ILubricmion and cooling for the ECCS pumps are assumed to be supplied
ocally.

- & ECCSy 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 seals (see Section 3.7).
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Table 3.3-1. Clinton 1 Emergency Core Cooling System Data Summary
for Selected Components

—— ————

COMPONENT ID

[ HPCS-F 001

cCOMP
_TYPE

LOCATION

e ————————————————————————

POWER SOURCE

-

MOV

HPCS

JOLTAGE

r

POWER

SOURCE

LOAD GRP

EMERG

ACH

HPCS-F004

MOV

755F8

EP-HPMCC1C

HPCS-F010

4
MOV

HPCS

EP-HPMCC-1C

S-FO

HPC 11

MOV

HPCS

EP-HPMCC-1C

118

HPCS-FO15

HPCS - F023

MOV

HPCS

1C

FP-HPMC(

S
MOV

HPCS

HPCS-P1

MDP

HPCS

HPMCCU

LPCI-P1A

MDP

RHHA

LPCIP1B

MDP

RHRB

LPCIPI1C

MDP

RHRC

>-F001

LPCS

MOV

LPCS

[ LPCS-FOO5

MOV

755FB

012

LPCS-f

MOV

LPCS

LPCS-P1

MDP

LPCS

L
RHR-105C

MOV

RHRC

MOV

7/37ABW

HHR-24A

MOV

LPCS

RHR-24A

MOV

LPCS

RHR 248

RHHEHXB

=
RHR-248

RHHHXB

[ RHR27A

762CGCA

2
HHR-27A

762CGLA

TRHR 278

737ABW

RHR 278

737ABW

HC

A
HHR-28A

HC

= =
RHR-28

RC
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Table 3.3-1. Clinton 1 Emergency Core Cooling System Data Summary

for Selected Components (Continued)

COMPONENT D COMP. LOCATION POWER SOURCE |VOLTAGE] POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP.

RHR-288 MOV RC EP-BS-1B 480 ESFB AC/B
RHR-37A MOV RC EP-BS-1A 480 ESFA AC/A
RHR-378 MOV RC EP-BS-1B 480 ESFB AC/B
RHR-3A MOV RHAHXA EP-BS-1A 4¢3 ESFA AC/A
RHR-38B MOV RHRHXB EP-BS-1B 480 ESFB AC/B
RHR-42A MOV RC EP-BS-1A 480 ESFA AC/A
RHR-42B MOV RC EP-BS-1B 480 ESFB AT/B
RHR-42C MOV 737ABW EP-BS-18 480 ESFB AC/B
RHR-47A MOV RHruiXA EP-BS-1A 480 ESFA AC/A
HHR-478 MOV RHRHXB EP-BS-1B 480 ESFB AC/B
RHR-48A MOV RHRHXA EP-BS-1A 480 ESFA ACIA
PUR-48A MOV RHRHXA EP-BS-1A 480 ESFA AC/A
HiHR-488 MOV RHRHXB EP-BS-1B 480 ESFB £C/B
RHR-488B MOV RHRHXB EP-BS-1B 480 ESFB AC/B
RHR-4A MOV RHRA EP-BS-1A 480 ESFA AC/A
RHR-52A MOV RHRHXA EP-BS-1A 480 ESFA AC/A
RHR-528 MOV HI{RHYE EP-BRS-1B 480 ESFB AC/B
RHR-53A MOV LPCS EP-BS-1A 480 ESFA AC'A
RHR-538 MOV RHRHXB EP-B5-1B 480 ESF8 AC/B
RHR-6A MOV RHRA EP-BS-1A 484, ESFA AC/A
RHR-6B MOV RHRB EP-BS-1B 480 ESFB AC/B
RHR-87A MOV RHRHXA EP-BS-1A 480 ESFA AC/A
RHR-878 MOV RHRHXB EP-BS-1B 480 ESFB ACB
RHR-HXA HX RHRHXA

RHR-HXB HX RHRHXB

HRHR4B MOV RHRB EP-BS-1B 480 ESFB AC/B
RST TANK RST

-
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Support Svstems and Interfaces

Control Power
1. RPS
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Table 3.4-1. Controls Available on the Clinton 1 Remote
Shutdown Panel

Rescription
RCIC System MOVs

RCIC System Air Compressor
RHR System MOV

RHR System Pump

Nuclear Boiler Systemn

Shutdown Service Water System MOVs
Shutdown Service Water System Pump

Miscellaneous MOV

Number

2E, 10, 13, 19, 22, 31, 45, 46, 59, 63, 64,
68, 76, 77, 78, 95

2F
3A, 4A, 6A, 61, 8,9, 11A, 14A, 24A 26A,

27A, 28BA, 37A,42A,47A, 48A, 52A, 52B,
53A, 64A, 68A

W

Air Operated Relief Valves (Division I and II)
3A,4A, BA

A

2A,7A, 11A, 12A, 16A, 62A, 73A, 76A

Transfer switches for essential equipment cubicle HVAC systems are also located on the
remote shutdown panel. Controls are provided by local instrumentation.
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Table 3.4-2, Matrix of Clinton 1
Control Power Sources

125 VDC Division

YSTEM
il 1 2 3 s

RCIC
HPCS
ADS A
ADS A
RH €A B

RHR (LFZ) B

RHR (LPCI' C

LPCS

DIESEL 1 & AUXILIARIES
DIESEL 2 & AUXILIARIES
DIESEL 3 & AUXILIARIES
SSWA

SSwB

SEwWC

I&C* ALC | BAF | C&G | D&M
OUTROARD MSIV'S
INBOARD MSIV'S

=

* Letters listed are the suffixes for the instrumentation supported
by each division. Instrumentat =1 Includes reactor protection
sys'em source range and intermediate range monitors and
GE engineered safety features control and instrumentation systems.
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3.5 ELECTRIC POWER SYSTEM

3.8.1 W
¢ electnic power sy .em supplies power to various equipment and systems

needed for normal operation and/or response to accidents. The onsite Class 1E electric
power system supports the qpemion of safety class systems and i’ *umentation needed to
es! blish and maintain a sc's shutdown plant condition following * «ccident, when the
no.mal electric power sources e not available.

3.5.2 fustem-Definition
he onsite lass 1E 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

HPCS system. Each AC power division has a standby diese] generator which serves as the
AC power source when both the preferred and alternate sources of offsite power are
unavailable.

The 125 VDC and 120 VAC power systems consist of four independent
divisions denoted 1, 2, 3, and 4. Each division has a separate battery charger, battery, and
inverter to support the connected loads.

Simplified one-line diagrams of the electric power system are shown in Figures
351 to 3.5:6. A summary =7 data on selected electric power system components is

resented i-." Table 3.5-1. A al listing of electrical sources and loads is presented in
able 3.5.2.

-3 Jastem Operation
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
. wnsformer, The alternate source of offsite power is the 138 Clinton Tap Line which is
supplied via the Emorgency Reserve Auxiiiary Transformer and is physically and
electrically separated from the 345 kV switchyard.

The three standby diesel 4gemmtors are »tarted automatically upon either loss of
voltafe on the associated standby 4160 VAC bus, or a LOCA signal, or a manual start
signal. Diesel generator 1A is connected to 4160 VAC bus 1A1, diesel generator 1B 1s
connected 10 4160 VAC bus 1B1, and the HPCS diesel generator 1C is connected to 4160
VAC bus 1C1. Bus 1A1 feeds the 480 VAC load center buses A and 1A, which in turn
feed various Train A motor control centers (MCCs). Bus 1B1 feeds 480 VAC buses B and
'B, which in tumn feed various Train B MCCs. Bus 1C1 feeds the 480 VAC load center
1C1 which supplies the HPCS MCC 1C and SSW MCC 1C. Detaiis of the 4160 and 480
VAC systems are shown in Figures 3.5-1 through 3.5-4.

The 125 VDC and 120 VAC independent Class 1E power systems consist of
four indenendent 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 distnbutes power to: (a) a 125 VDC distribution panel, (b) an inverter which is
the normal power source for the associated 120 VAC system, and (¢) various DC loads that
are powered directly from the MCC. A battery charger powered from a 480 VAC MCC
normally supflies 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 suppor the ope: ation of
the individual trains of front-line systems are identified in Section 3.4

The 120 VAC Class 1E power system supmles power to ‘nsirumentation
systems, including the reactor protection system (RPS). Normal power i : suppl.d to the
120 VAC system via inverters from the associated 125 VDC m tor contry| centers.
Alternate sources of power are from the 480 VAC MCC- -.a regulated isolation
transformers.
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Clinton 1

Redundant safeguards equipment such as motor driven pumps and motor
operated valves ove supplied by different buses or MCCs, For the purpose of discussion,
this equipment has been grouped into "load gto:rs". Load group "AC/A" contains
components receiving electric power either directly of indirectly from 4160 bus 1A1. Load

oup "AC/B" contains components powered either directly or indirectly from 4160 bus

B1. Load group "AC/C" contains ¢ nents powered either directly or indirectly from
4160 bus 1C1. Components receiving DC power are assigned to load groups "DC/1" to
"‘DC/4", based on the battery source, The 120 VAC instrument power divisions are
identified as load groups "AC/1" 10 "AC/4",

3.5 gmmw
asic system success criteria for mitigating wansients 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, withoui taking
credit for cross-ties that may exist between independen load groups:

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

Each Class 1E AC load group is isolated from the non-Class 11 system and is
supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essental loads are intact

Power to the battery chargers is resiored before the bareries are exhausted

358 Component Information

A. Standby diesel generators 1A, |B
1. Continuous power rating: 3500 kW
2. 2-hour rating: 3850 k
3. Rated voltage: 4.60 VAC
4. Manufacturer: unknown

B. HPCS diesel gencrator 1C
1. Continuous power rating: 2200 kW
2. Rate voltage: 4160 VA
3. Manufacturer: unknown

C. Station batteries 1A, 1B, 1C, and 1D
1. Type: Lead-acid
2. Rated voltage: 125 VDC
3. Design capacity: unknown

3.5.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
The standby diesel senerators 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.
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Clinton 1

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.
Fuelindp
An independent day tank is provided for each diesel. Long-term fuel tanks
are located below the diesel generator sooms,
Lubrication
mdieul ger.erator has a self-contained lubrication system.
n
An ingependm starting air accumulator is provided for ea~h diesel
enerator.
ntrol power
Each diesel generator is dependent on 125 VDC power from a station
batiery for control potver.
Diesel room ventilation fans provide room cooling during diesel operation,

C. Switchgear Room Ventilation
The e¢ssential switchgear rooms have fan cooler units that are cooled by the
Shutdown Service Water System (SSWS, see Section 3.7).
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Figure 35-2. Clinton 1 4160 VAC and 480 VAC Electric Power Distribution System Showing Component Locations
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Figure 3.5-4. Clinton 1 Details of 480 VAC Electric Power Distribution System
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Table 3.5-1. Clinton 1 Electric Power System Data Summary

for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOUARCE EMERG
TYPE LOCATION LOAD GRP

EP-120AC-PNLA PNL UNKNOWN EPINV1A 120 DCRMIA acn |
EP-120ACPNLB | PNL UNKNOWN EPINV 1B 126 DCRAMIB AC2
EP-120ACPNLC | PNL UNKNOWN EPINV-IC 120 ESFC AC73
EP-120AC PNLD | PNL UNKNOWN EPINV 1D 120 DCRMID AC/4
EP-B5 1A BATT BATIA 125 DCA
EP-BC 1A BC ESFA EP-MCC 1A1 480 ESFA AC/A
EP-BCJ BC ESFB EPMCC 1B1 480 PSFB ACB
EPBCIC BC ESFC IR 280 ESFC ACIC
EP-BC 1D BC DCRM1D EP 8BS 1B 480 ) ACS
EPBS 1A BUS ESFA EP TRAN 1A 480 ESFA ACIA
EP-BS-1A1 BUS ESFA EP-DG1A 4160 DGIA AC/A
EP-BS1A1 BUS ESFA OFFSITE AC/A
EP-BS 18 BUS ESFB EP-TRAN 18 286 £SFB ACB
EP-BS 181 BUS ESFB EPDG 1B 4160 DGB ACB
ZP-BS 181 B8US ESIC OFFSITE ACB
EPBS-1C MCC ESFC EP-TRAN HPCS | 480 ESFC ACIC
EP-BS-1C1 BUS ESHC EPDG G 4160 DGIC ACIC
EP-BS1C1 BUS ESFC OFFSITE ACC
EPBT-1B BATT BATB 125 DG
EPBI-I1C BATT BATIC 125 0C3
EPBT-1D BATT BAT1D 125 DC/a
EP-CB1A1 c3 ESFA

EP-CB 181 Cb ESFB

EPCB1Ct CcB ESFC

EP-DCMCC-1A MCC ESFA EP BT 1A 125 BATIA DCH
EP-DCMCC-1A MCC EGFA EPBC 1A 125 ESFA DCA
EP-DCMCC-1B MCC ESHB EPBC 1B 125 ESFB 0C2




£s

681

Tabie 3.5-1. Clinton 1 Eiectric Power System Data Summary

for Selected Components (Continued)

COMPONENT 1D | cCOMP. LOCATION | POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG

TYPE LOCATION LOAD GRP
EP-DCMCC 1P MCC EGFB EPBI-18 12% BATIB DC2
EP-DCMCC 1C MCC ESFC EPETIC 12 BATIC DC3
EP-DCMCC-1C MCC ESFC EPBC1C 125 ESFC oC3
£P-DCMCC 1D MCC DCRM1D EPBI 1D 125 BATID DC/a
EP-DCMCC 1D MCC DCAMTD EPBC 1D 125 DCHM1D DC/a
“P-DG A oG DG1A 4160 AC/A
EPDG 18 G 0G18 4160 ACB
EP-DG1C DG | DGIC 4160 ACIC
EP-DGMCC1A MCC 737CB EP-BS1A 480 ESFA AC/A
EP-DGMCC 18 MCC 737CB EPBS 18 480 ESFB AC/B
EP-HPMCC 1C MCC ESFC EPBS1C 480 ESFC AC/IC

EP-INV1A INV DCRM1A EP-DCMCC-1A 125 ESFA Den H
EPINV-1B INV DCRMIB EP-DCMCC18 125 £ESFB DC2
EPINV-IC INV ESFC EP-DCMCC-1C 125 ESFT DC3
EPINV-1D INV DCRM1D EP-DCMCC 1D 125 CCRMTD DC/a
EP-MCC 1A1 MCC ESFA EPBS 1A 480 ESFA AC/A
EP-MCC-181 MCC £ESFB EPBS 18 480 £5F8 AC/B
EP-SWMCC 1A MCC SXPPA EP-BS 1A 480 ESFA ACIA
EP-SWMCC-1B MCC SXPPB EPBS 1B 480 ESFB ACH
EP-SWMCC1C MCC SXPPC EPBS IC 480 ESFC ACC
EP-THAN 1A TRAN ESFA EP-BS 1A1 4160 ESFA AC/A
EP-THAN 18 TRAN EGFB EPBS 181 2,60 iorg AC'B
EP-TRAN HPCS TRAN ESFC EPBS-1C! 4160 ESFC AC/IC




T.ble 3.5:-2, Partial Listing of Electrical Sources and Loads

at Clinton 1

[T POWER | VOLTAGE | EMERG | URCE| (OAD LOAD [ COMPONENT |

SOURCE LOAD GRP| LOCATION [SYSTEM|COMPONENT ID| TYPE |  LOGATION
TP BC 1A F1) BET . |EBFA (13 EPDCMEC 1A | MGG |ESFA |
112 1 e 7 PR O R T TR e
L2 a . i L2 EFTOMEETC [ W [ESFe ]
m 128 OCia . |OCAMID nmm'm-mr‘—J
EPBS 1A 00 ACA 1410 FCCE | LPCSFOOT MOV [PCE
L!'ITIS 7 YT T AR 1§32 TCCE [LPCETO0E (MO | TBEFE
HE D 50 RCA TEFA ECCS  [LPCEFOIZ MOV [LPCS
Ha sy a0 ATA 1437 G RL 2T S S A —
EFES A 460 ACA ESFR ECCE  |[RWR B4R MOV |LPCE
EPBS 1A 60 ACA 332 (ool LT 1 S ¥ 1V 3 (o117
EFEE A a0 RCA  JESFR — ECTE [RRRITR WOV ITeRath
TV BS A 480 AC A ESFA ECCS | RHRaBA MOV Re
EPES A %0 ACA TSFA LS N <1V £ - ——
HESD 360 ACA [ECCE | AHR-O7A wv e
EPES A 460 ATA ESFA ECCS | AHASA (S LT —
EFBS 1A 0 KCA | ESFA ECCS  |RHRGZA WOV [FC
EPBS 1A 480 ACA ESFA V15 T~ 57 S ¥ VA T 7Y
TP Es 1A 0 ) 314 ECCS | RHRGBA | MOV RN
TP ES 1A 260 ACA ESFR CCS | RHHaBA [T TS T 7 — |
EPBS 1A | 480 ACA FA TCCS  [RRRAA WOV TRRER
EPBS 1A [T ACA T ECFA TCCS  |RRRBZA MOV | ANERRA
TFantE ™" T X 1352 WJWWW
EPES A @0 ACA TTECTS [RARGA MOV |RARA
TV ES 1A e Yo 1Y B (T I 57 Y L
TP ES A 480 ACA  |ESFA TEF [EFDaNMCO 1A | WCC [ 737CH
EPES A 280 y Y7 1 TEP EFWMCCTAT | WCC ESEA
EP 65 1A 80 ACA ESFA TEF T [EFSWMCC 1A [ MOC | SXPPA
EEBSTR 1460 Yo 3 e |RCCE oV oW
EPBS 1A | 460 ACA  |ESFA WE  |RCICE  [MOvV | bW
EFEG A a60 RCA SFA G T LT
EPB5 1A 480 ACTA FA LTeT- S I 17'/+10 2 N <1700 £ Y SEe—
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Table 3.5-2. Partial Listing of Electrical Sources and Loads
at Clinton 1 (Continued)

“POWER | VOLTAGE [POWER SOURGE| LOAD (ORD— TCOMF | COMPONERT |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT I! TYPE |  LOCATION
LHZ N Yo 1) 13 AT SV A
HZ 3D 750 Yo7 W 1) BEW [ SEWTaA WO TR
TP 5 A 360 ACA A (BEWG0A [ MOV | FB
S s A TESR SEW [SEWRBA MOV | RHRNA
EF RS TAT 4760 AET“TFT—‘WWWLIWW
TEBS AT 14180 ACTA 'y ECCE  [LPCEPT WOP LTS
EFESTAT 40 (Y7 TP TEFTRAN-TA | TRAN TESFA
14235 U T AL ACA ESFA W—WWLP‘“
EFES T8 480 Yol 1) WWLWV"W
(EP- 6518 | 460 ATB | ESFE TCCE  [RRRZIC WOV | TSTABW
HE D 460 OB ESFE LGN WOV | RRRRXE
EP S 1B 460 ACE ESFE ECCS  |AHR.24B | MOV | ANARNE
EFE5 8 a0 AC®  |ESFD ECCS : WOV | TaTABW
EPES B 160 ACE  [ESFB  |ECCE [RARZTE MOV | TITAEW
EPE5 18 480 () ESFR (AHR-268 MOV [RC
EP 6616 960 AC® TEFE HHR.288 MOV | RC
L ACE  |ESFE TECCS  [RRRSTE WOV RS
TFBETE 40 T LIS L v o
WA a0 B ECCE |RHRAB MOV [RC
EFESTE 480 Y Y ECCS  [RNRaE [ NOV [ TITAEW
Lzr.'srrt: T B [ESFE [ECeS TR RO WOV T EAARRE
EFES B 0 RCE RHRAEE [ MOV | RRFHXE
EPES 1B 1) ACE  |ESFR (FHR 488 | MOV | ANERXE
EEESTE 40 X £ RRAEEE | WOV | RARRKE
TFESTE i e L €l o
(EPBS 168|480 AT/ (FSFE  |ECCS |RWRER MOV |RWRS
L L P S £ Sy {13 1T o £
EPE5 18 a0 ] 3 ECCE | RHRAB | MOV | RWAE
EPBS 18 | 480 ACE 113 TPBCD BCRWD
EFESTE 480 ACB  |ESFB EP |EP.DGMCC 1B [WMGC | 73708
EFE5 18 480 ACB  |ESFB EF EPMCC 181 | MGG |ESFE
55 1/59




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

[ POWER | VOLTAGE | ) "’W“I’W v
SOURCE LOAD GRP| LOCATION |SYGTEM |COMPONENT ID| TYPE |  LOCATION
PG T8 480 1o L 112 w1 3 R S
EPES 8 |40 KCB  |ESFE L4 S I £ A
EPES T8 | 460 ol ) : L53] WW_—-J
Haial 80 Yo {14 BCE | AWCU v
TR ETE [ 480 e W [SoW. 7B o1 b
EPEEB | 480 Vet SR L — L VAT I L
EPES 18 | 480 LR TEWTEE MoV | i —
EF B8 1081 4160 A 5 ROLAT% AT R oL L
PR TET (4160 Yol B £ L T £+ V01N ST £ L
EFEE B (4160 BCE  [EerD 43 YANE | TRAN [ESFB
Haial 3160 T T 15w [ESWPiB  |WOPF |GXPPB |
[EFBs T | 480 AT (3 {4 R TR N § £ L
L2 T R LB SRR £ VO 1 L a—
L AL L U LU L At
EFES. 10 a0 RCT  [ESFC BW wv- e
EPBS.1CT [4160 . 1131398 {ele A - A | 1 E—
LA L SI-A R T EF YRR TYRAR RS 1
L S T i | U L U
EFETIk |28 L T L 2 o L —
EFBT.I0 L) BATTE T % L L L -
EPET e Tes YT [EF | EPOEMCCC [WeC  |EBFC |
EFBT. 10 | 148 BCA . |BATID 43 EPDCMCE 10 [ WRC | OCRMTD |
EPDCMCC 1A [ 128 Ben Tork T [EENVIA [NV |OCRMA ]
EP.OCMCC 1A | 128 TOFA TR |G 10 we |
EP DG 1A | 125 Ben TOFR IC |RCE18 [V 1U I 7 ) S

(EP-OCMGG 1A | 128 7 332 W (RCCa MOV | RHAHRA

EPBCMCE 1A [ 128 BEn . |ESFA T (RS WV (R
EP DCMGG 1A | 128 o) 1332) W [RCIc4s MoV (e
(EP-DCMCC- 1A [ 126 Ben . |ESFA ROCE MOV | RHRRRA
(EP-DCMCC A | 125 7 (339} oI - ) STt
"EPDCMCG 1A | 125 BN ESFA ol 1 To[[+ ¥ N <1 £ ") S

h
o)
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Table 3.5:-2. Partial Listing of Electrical Sources and Loads
at Ciinton 1 (Continued)

FOWER | VOLTAGE | EMERG | B TOAD }
SOURCE LOAD GRP| LOCATION | SYSTEM |COMPONENT ID| TYPE |  LOCATION
TR 11¢8 7 TEFR T |ACICEE | MOV | MBIVLCAM

: B |188 [ L11d] EF [EPINVB [NV |OCEMTE
EPOCMCE 1T [ 168 [3]o% {449 (4 TPINVIC [NV |ESFC
EPBCWEC 10 | 145 r BCRMTD 12 EFINV-1D | INV | DCAMITD
L2 T il o0 S 14 BUS | T8FR
L2151 s 1T ) ¥F Lt
(EP DG aTe0 RCRC 1] 14 12 (BUS ™ [ESFT
TP OANCE 1A 1480 o S 1 S T 1F 5T S 11

. T8 1460 o b 1) !'!W""mr—'JW'YM
(TP OGVCCTE [ 460 ACS FIICH [GSWAIB MOV D518
TP HPMCG ¢ | 480 AT |ESFC | ECCS [WPCSRGOT MOV |WPCS
EP HPMEC 1C (480 AT [EBFC | ECCE [WPCEFGOd  [WOV | TESFE
EPHPMCE 16 | 460 ACT . |ESFC RECETETE WOV TRPCE
EFRPMCC 10 | 460 , EEFT ECCE  [WPCEFOIT MOV [WPCE
L R e T 14 A (1339 ECCS  |HPCSFOIE [ MOV | WPCE
EFFPICE 1T (460 T 43149 ECCE [WPCE Ty [ WOV | WPCS
LlZLIAL T%0 AeN (P | EP-120AC-PNL| PNL | UNKNOWN
L2 B B 1% B 1) S £ 3 42351712 T £ e
LAZ0 a1 o e 122 TR TIORE PR PRI [ORRROWH
L o B - £ -7 R 1 {571 Von w2 e
P WEC AT (460 7Y Y (. EI'-TETA 1332
(EFNCC BT | 460 ACE EPBC-1B |BC  |ESFB
L LA T LT S V1A Tl T 1A T
EPNEE TG | 480 ACE  [ABMCCTG RCS  [RCBQ0E [ WOV |DW
EF SWMCC 1A | 460 ACA SXPPR BEW | SEWRSA | WVJWA
P SWWCC 1A [ 460 0 W T Y BSW  |SOWOIR MOV |SKFPR
EF SWMCC- 1A | 480 AR SXFFA SEW  |SOW-GSA | MOV |SXPFPA
[EF SWMCC 1A | 480 AT |SXPPA  |S8W  |SSWITA MOV [SXPTNC
P SWWCC 1A | 460 & |SKPPA TEW  |SSW.14A MOV |SXPPA
EF SWWMCC 1D | 460 AC/B | SKPPB TSW.08 WOV |SXPPB
EF SWMGC. 16 | 480 ACB | OKFPB TSSW | S6WTdE | MOV |GXPPE
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Table 3.5-2. Partial Listing of Electrical Sources and Loads

ot Clinton 1 (Continued)

~ POWER ]| VOLTAGE | EVMERG | LOAD LOAD

SOURCE LOAD GRP|  LOCATION | SYSTEM [COMPONENT D] TYPE |  LOGATION
. TETIT {1 1UE T — E00 I—
L@ Lo 3 11 U ) a0 |
a0 AT |GKPPC SEW | SBWaC  [wov [exPrr
00 REE |EXPPT 30 11T T 7 oI 30—
W T W R TERPRE
. wo T SXFet L0 LI A § 3L —
P EWNMCE 1C [ 480 AT |SXPPC L1 4 AT T I L
"EF YRAN (A | 460 A (430 LB I LH 137 W 10 {7 S—
P TRAN 1B [ 460 ACB . |ESFE [ 'Jm 1) {1 B
TRANWPC | 460 ; (41 P [EPES Lo L L R—
%W!TY!‘ ) TEEE AT 1.1 W—
OFFSITE ACD " 18 174  —
§3.43 et S e L Lo
58 1/89
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3.6.5

3.6.6

Clinon 1

A specified number of control rods must responds and insert into the reactor
core (specific number needed is not known).

Component Information

. Control rod drive pumps (2)

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

. Condensate Stqr‘&ge Tank

1. Capacity: 000 gal

. Scram Accumulator

1. Normal pressure: 1750 psig

. Scram Discharge Volume

1. Normal pressure: Atmospheric

Support Systems and Interfaces

, ?omrol Signals

Automatic
The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves
. Remot 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 1o inject water into the RCS

L

. Motive Power

1. The control rod drive pumps are Class 1E AC loads that can be supplied
from the emergency diesel generatcr as described in Section 3.5,

3.6.7 ﬁ:nm_l.&.ﬁﬂmm
1. Harmngton, R.M., and Ott, L.J., “The Effect of Small-Capacity, Iigh-Pressure

+

Injection Systems on TQUV Sequences at Browns Fe nit One,"
NUREG/CR-3179, Oak Ridge National Laborator, , September 1983,
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Clinton 1

3.7 SHUTDOWN SERVICE WATER SYSTEM (SSW§)

3.7.1 AS;';;Em Function

The Shutdown Service Water System provides cooling water from the ultimate
heat sink to various heat loads in the 'plam 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 %ng?..mﬂmnnn
e SSW system consists of three separate trains which each contain one motor

driven pump and distribution pipinf serving the heat loads assigned to that train,

gimpliﬁed drawings of the three SSWS trains are shown in Figures 3.7-1 to
3.7-6. A summary of the data on selected SSW system components is presented in Table
3.7-1.

38.7.8 %-“gm %ngmglnn
¢ SSWS pumps normally are shut down, and heat loads in the SSWS are

supplied with cooling water via interties with the plant service water sysiem (PSWS, see
Section 3.8). The S§WS 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 §SW
pumps also start automatically upon receipt of a LOCA signal.

The SSWS supplies 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. They 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 hieat loads associated with the HPCS, and is not cross-connected with
the other SSWS trains.

3.7.4 W
he SSWS success criteria 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 patt must exist from the pumf 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  Component Information

A. Shutdown Service Water, Divisions I and II
1. Rated flow: 16,500 gpm @ 275 ft. head (119 psid)
2. Rated capacity: 100%
3. Type: vertical centrifugal

B. Shutdown Service Water Pump, Division IIl

1. Rated flow: 1,100 gpm @ 175 ft head (76 psid)
2. Rated capacity: 100%

3. Type: vertical centrifugal

62 1/89



Clinton 1

A. Control Signals

C.

1. Automatc
Upon receipt of a LOCA or loss of offsite power signal, all SSWS pumps
are started and isolation velves 14A, 14B, and 14C in the intertie lines with
the PSWS are automatically closed.
2. Remote manual
The SSW pumps can be actuated by remoie manual means from the control
room.
Motive Power
The SSW pumps are Class 1E AC loads that can be supplied from the standby
diesel Eeor:,emon as described in Section 3.7,
Pump Cooling and Pump Room Cwun(
Cooiing water is diverted from the SSWS supply hoader to provide cooling
watler for the bearings of the respective SSWS pump, and for t.e SSWS room
cooler,
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Clinton 1 Shutdown Service Water System Data Summary

Table 3.7-1.
for Selected Components (Continued)
COMPONENT iD COMP. LOCATION POWER LOURCE {VOLTAGE|] POWER SOURCE EMERG.
TYPE LOCATION LOAD C™P_
SSwW-pP1B MDP SXPP8 EP-BS-1B1 4160 ESFB ACB
SSW-P1C MDP SXPPC EP-BS-1C1 4160 ESFC ACIC




Table 3.7-2, Summary of Shutdown Service Water Systei:
Heat Loads

Heat Load
Lauipment (x 100 Btu/hr
RHR Heat Exchangers (2 116.70*
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in the three shutdown service water system <S\\\ y) divisions (see .\L\“.v'. 3.7)

3.8.2 System Definition

The PSWS consists of three parallel pum"\ located in the intake structure, and
distribution piping to the various heat loads served by 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
shown in Figure 3.8-1
J.8.3 System Queration

The PSWS draws water from Lake Clinton with three pumps located in the
intake structure. Water is supplied to plant auxiliaries and the ,\\ WS, anc 1 1§ then returmned
‘ hich functions as the ultimate heat sink. Two of the three PSWS pumps are
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tidown (see decuon 3 )

Component Information

Plant Service Water Pumps (3)

diC

1. Rated flow: 22,000 gpm @ 265 ft head (115 psid)

Satad » :
& i\ altea capacity

3. Type: vertical tu
Support Svs

A. Control Signals
The ) 1 1 " ra 1y " » . b " s )
The PSWS pumps are normelly operating. Each pump can be
sy tres ]l lad ey thy i T s | ~ , ) ;
controlled from the main control room or the pumphouse

will

HUS NOWer
dVYEe DOWET

LD

The PSWS pumps are supplied from non-Class 1E power
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Clinton 1

A listing of components by location is presented in Table 4-2, Components
included in Table 4-2 are those found in the systern data tables in Section 3, therefore this
table is only a partial listing of the components and equipment that are located in a particular

room or area of the plant,
4.3 SECTION 4 REFERENCES
1 Heddleson, F.A,, "Design Data and Safety Features of Commercial Nuclear

Power Plants.”, ORNL-NSIC-55, Volume 4, Oak Ridge National Laboratory,
Nuclear Safety Information Center, March 1975,
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Auxiliary and Turbine Buildirgs (Page 1 of 3)

Figure 4-3. Longitudinal Elevation Views of Clinton 1 Showing Containment, Fuel,
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Figure 4-8. Clinton 1 Containment, Fuel, Auxiliary, Diesel C 2nerator and
Control Buildings, Elevation 762°-0" {Mezzanine Floor)
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Control Buildings, Eievation 781-0"
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Figure 4-10. Clinton 1 Containment, Fuel, Auxiliary, Diesel Generator and
Control Buildings, Elevation 801°-0"
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Figure 4-12. Elevation View of Clinton 1 Circutating Water Screen House
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10,

11.

12.

13.

14,

13.

16,

17.

18,

Table 4-1,

Codes
701CB
707AB
7T12ABW
712FB
719CB
737ABW
737CB
737FB
755FB
762CGCA

ABMCCIF

ABMCCIG

BATIA, BATIB

BATIC, BATID,
BATIE, BATIF

~R

CSRMA

CSRMB

DCRMIA,
DCRMIB,
DCRMID

Definition of Clinton 1 Building and
Location Codes

D¢ _-iplions
701" elevation of the Contr -+ 3uilding
707 elevation of the Auxiliary Building
712' elevation of the Auxiliary Building - west side
712" elevation of the Fuel Building
719’ elevation of the Control Building
737 elevation of the Auxiliary Building - west side
737 elevation of the Control Cnilding
737" elevation of the Fuel Building
755 elevation of the Fuel Building

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

Auxiliary Building Motor Control Center 1F, located on the 762"
elevation of the Auxiliary Building

Auxiliary Building Motor Control Center 1G, located on the
762" elevation of the Auxiliary Building

Battery Rooms 1A and 1B, located on the 790" elevatior of
Reactor Containment of the Auxiliary Building - north side

Battery Roomns 1C, 1D, 1E and 1F located on the 781" elevation
of the Control Buil?'ng

Control Room, located on the 800' elev~.ion of the Control
Building

Cable Spreading Room A, located on the 781" elevation of the
Control Building

Cable Spreading Room B, located on the 781" elevation of the
Control Building

DC Equipment Rooms 1A, 1B and 1D located on the 781’
elevation of the Control Building
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F

27.
28,

5

30.

2l

Table 4.1, Definition of Clinton 1 Building and

Codes
DGIA

DGIB

DGIC

DGMCCIA

DGMCCIB

DGOILA

DGOILB

DGOILC

DW
ESFA

ESFB

ESFC

HPCS

LPCS

Location Codes

aescriptions

Diesel Generator 1A Room, located or * . . 17" elevation of the
Control and Diesel Generator Building

Diesel C2nerator 1B Room, located on uw 737 elevation of the
Control and Diesel Generator Building

Diesel Cenerator 1C Room, located on the 737" elevation of the
Control and Diesel Generator Building

Liecel Generator Motor Control Center 1A, located on the 737"
elevation - just outside DG1A Room of the Control and Diesel
Generator Building

Diesel Generator Motor Control Center 1B, located on the 737'
elevation - just outside DG1A Room of the Control and Diesel
Generator Building

Diese! Generator Qil Storage Tank A, iocated on the 719
elevation of the Control and Diesel Generator Building

Dizsel Generator Oil Storuge Tank B, located on the 719
eievaton of the Control and Diesel Generator Building

Diesel Generator Oil Siorage Tank C, located on the 719
elevation of the Control and Diesel Generator Building

Drywell - area surrounding the core

Engineering Safeguard Feature Room A, located on the 781"
elevation of the Auxiliary Building

Engineerinfx Safeguard Feature Room B, located on the 781"
elevation of the Auxiliary Building

Engineering S~fe;uard Feature Room C, located on the 781’
elevation of the Auxiliary Building

High Pressure Core Spray Pump Room, located west of the
«eactor Containment on the 712 elevation of the Auxiliary
Building

Low Pressure Core Spray Pump Room, located east of the
Reactor Containmen. on the 712" elevation of the Auxiliary
Building
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33

37.

8.

39,

40,

41,

42,

43,

44,

45,

4€

47,

T.b'. 4’1 '

Lodes

MSIVLCRM

MST

RC
RCIC

RHRA

RHRB

RHRC

RHRHXA

RHRHXE

RST

RWCUPMRM

SP

SXPPA

SXPPB

SXPPC

Definition of Clinton 1 Building and
Location Codes

Descriptions
Main Steam Isolation Valve Leakage Control Room, located just
north of the Reactor Containment on the 737" elevation of the
Auxiliary Building

Main Steam Tunnel, located north of Reactor Containment on
the 737" elev, ~n of the Auxiliary Building

Reactor Containment - surrounds the Drywell

Reactor Core Isolation Cooling Pump Room, located on the
707" elevation of the Auxiliary Building

Residual Heat Removal Pump Room A, located on the 707
eleation of the Auxiliary Buiiding

Residual Heat Removal Pump Room B, located on the 707
¢levation of the Auxiliary Building

Residual Heat Removal Pump Room C, located on the 707
elevation of the Auxiliary Building

Residual Heat Removal Heat Exchanger Room A, located on the
707 10 755" elevation of the Auxiliary Building

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

RCIC Storage Tank, located near the souheast corner of the
Fuel Building

Reactor Water Clean Up Pump Room, located adjacent to
Reactor Containment on the 737" elevation of the Auxiliary
Building

Suppression Poo , located below the Reactor Containment at
721" elevation

Shutdown Service Water Pump Room A, located on the €69’
elevation of the Scr. - n House

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

Shutdown Service Water Pump Room C, located on the 669'
elevaticn of the Screen House
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Table 4-1. Definition of Clinton 1 Building and
Location Codes

Codes DRescriptivns

48. SXPINL Shutdown Service Water Pipe Tunnel, located on the 657'-6"
elevation of the Screen House
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Table 4-2. Partial Listing of Components by Location
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Table 4-2. Partial Listing of Components by Location
at Clinton 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
at Clinton 1 (Continued)
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Table 4-2. Partial Listing of Components by Location
at Clinton * (Continued)
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al, SYSTEM DRAWINGS
S | Fluid System Drawings

The simplified system drawings are accurate representatior.s of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diamete: of the connecting major flow path. There
usually are two versions of each fluid sysiem drawing",.hx. simplified system drawing, and a
comparable drowing showing component locations. The drawing conventions used in th2
fluid system drawings are the following:

Flow generally is left to nght.

- Water sources are located on the left and water "users” (i.¢., heat loads) or
discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is nght
to left,
Another exception is the Reactor Coolant System (RCS) drawing which 1s
"vessel-centered”, with the primary loops on both sides of the vessal.
Horizontal lines always dominate and break ve-tical lines.

Component symbols used in the fluid system drawings are defined in Figure
Al

Mos. /alve and pump symbals are designed to alluw the reader to
distinguish among similar components based on their support system
uirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to “usiinguish among valves that allow flow
in either direction, check (non-return) valves, and valves that perform an
overpressure protection function. No attempt has been made to define the
s?ecal]ﬁc )type of valve (i.e., as a globe, gate, butterfly, or other specific type
Of vaive).
Pump symbols distinguish between centrifugal and positive displacement
pumps anc: between types of pump drives (i.e., motor, turbine, or engine).

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

- Location is indicated by shaded “zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (.. 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 fluid system drawings.
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Al Electrical System Drawings

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

Flow generally is top to bottom .
1 ihe AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing. .
. H\‘the DC power drawings, the batteries and the interface with the AC
wer system are shown at the top of the drawing.
« Vertical lines dominate and break horizontal lines.

Component symbols used in the electrical system drawings are 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 (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.l Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL-NSIC-55
(Ref. 1). The site drawings are approximately to scale, but should not be used to estimate
distances on the site. As-built sca.e drawings should be consulted for this purpose.

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

A2.2 Layout Drawings

Simplified building layout drawings are developed for the poriions of the plant
that contain components and systems that ar¢ described in Section 3 of this Sourcebook.
Generally, the following buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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Figure A-1, Key To Symbols In Fluid System Drawings
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Figure A-1. Key To Symbois In Fluid System Drawings
(Continued)
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Figure A-2. Key To Symbols In Electrical System Drawings




< STAIRS SPIRAL
UeUp @
" el e STAIRCASE
LADDER
UeUp ELEVATOR
Cﬂ D = Down E
E:] HATCH OR & OPEN AREA
GRATING DECK (NO FLOOR)
~O=  PERSONNEL DOOR " ~EQUIPMENT DOOR
RAILROAD TRACKS FENCE LINg

O TANK/'WATER
AREA
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

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

* Definition

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 (1D)
code in a data table matches the component 1D that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component 1Ds, the system preface corresponds 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 contraction of the component number appearing in the plant piping and
instrumentation drawings (P&IDs) and electrical one-line system drawings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION) -
Refer 10 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 particlar component
(i.e. a load or a distribution compnanent) is the next higher electrical distribution or
generating component in a distribution sysiem. A single component may have more than
one power source (i.e. a DC bus powered from a battery and a batiery charger),

POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen” by a load of a

power source is entered in this field. The downstream (output) voltage of a transformer,
inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the dolam. 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,
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TABLE B:1. COMPONENT TYPE CODES

COMPONENT
VALVES:

Motor-operated valve
Pneumatic (air-operated) valve
Hydraulic vaive
Solenoid-operated valve
Manual valve

Check valve

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

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

PUMPS:

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

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel
Steam generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)
Cooling tower
Tank
Sump
Rupture disk
Orifice
Filter or strainer
Spray nozzle
eaters (i.e. pressurizer heaters)

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

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

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator
Battery

COMP IYPE

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

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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TABLE B.l.  COMPONENT TYPE CODES (Continued)

COMPONENT COMP TYPE
ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distnbution panel or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV

Uninterruptible power supply (a unit that may UPS
include battery, battery charger, and inventer)

Motor generator MG
Circuit breaker CB

Switch Sw
Automatic transfer switch ATS

Manual transfer switch MTS




