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CAUTION

The information in this report has been dcvcloxod over an extended period
of time based on a site visit, the Final Safety Analysis Report, sysiem 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 this documen’ has
not been independently verified by the licensee or the NRC.

NOTICE

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

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

With copy to:

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

Correction and other recommen-ed changes should be submitted in the form
of marked up copies of the af ected text, tables or figures. Supporting
documentation should be included if possible
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Fermi 2

FERMI 2 SYSTEM SOURCEBOOK

This sourcebook contains summary information on Fermi 2. 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 1s prescnted 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 dra\Bvings are defined in Appendix A. Terms used in data tables are defined in
Appendix B,

i, SUMMARY DATA ON PLANT
Basic information on the Fermi 2 nuclear plant is listed below:
Docket number 50-34)
Operator Detriot Edison Company
Location Michigan, 25 Miles South of Detroit
Commercial operation date ewed 5/87
Reactor BWR-4
NSSS vendor General Elsctric
Power MWUMWe) 3293/1150
Architect-engineer Detriot Edison Company
Containment type Steel drywell and wetwell (Mark 1)
: IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

The Fenmi 2 nuclear Flam has a General Electric BWR/4 nuclear steam supply
system. The unit has a Mark | BWR containment incorporating the dr'well/pressure
suppression concept with a secondary containment structure of reinforced concrete. Other
BWR/4 plants in the United States are as follows:

- Vermont Yankee
- Peach Bottom Units 2 and 3
Hatch Units 1 and 2
Cooper Nuclear Station
Duane Amold
Fitzpatrick
Brunswick Units 1 and 2
Browns Ferry Units 1, 2 and 3
Hope Creek Unit |
Limerick Units 1 and 2 (Mark Il Containment)
Shoreham (Mark I1 Containment)
Susquehanna Units 1 & 2 (Mark I1 Containment)

The Fermu 2 plant uses a high pressure coolant injection system, a single mode
reactor core isolation cooling system, a low pressure core spray system and a multi-mode
RHR system with no steam condensing capabilities (original steam capability at Fermi has
been deleted).

1 9/89
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3, SYSVEM INFORMATION

This sectica contains descripdons of selected systems at Fermi 2 in terms of general
function, operation, system success criteria, major components, and support system requirements.
A summary of major systems at Fermi 2 is presented in Table 3-1. In the "Repon Section" column
of this table, a section reference (i.e. 3.1, 3.2, etc.) is provided for all systems that are described in
this renort. 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 5.

Several cooling water systems are identified in Table 3-!. The functional relationships
that exist among cooling water systems required for safe shutdown are shown in Figure 3-1.
IT)eézlnlz oln the individual cooling water systems are provided in the report sections identified in

able 3-1,

o
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Table 3-1. Summary of Fermi 2 Svstems Covered in this Report

Generic Plant-Specific Report FSAR Section
Reac.or Heat Removal Systems
Reactor Coolant System (RCS) Same 31 5
Reactor Core Isolation Cooling Same 32 556
{RC«’) Systems
Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection High-Pressure Coolant Injection i3 63221
& Recirculanon (HPCT) System
- Low pressure Injection Core Spray (CS) System, 33 63223
& Recirculanon Low-Pressure Coolant Injection i3 55735.63224
(1. PCI) System (an operating mode
of the RHR system)
- Automatic Depressurization Same i3 63222
System (ADS)
Decay Heat Removal (DHR) Residual Heat Removal 33 557
System {Residual Heat Removal {RHR) System (a multi-mode
(RHR) System) systemn)
Main Steam and Power Conversion Marn Steam Supply System X 103
Systems Condensate and X 1047
Feedwater System,
Cwculating Water System X 1045
Onher Heat Removal Systems None noted; Steam-condensing 32
RHR/RCIC operanon has been
removed.



©
o3
o

Table 3-i. Swmmary of Fermi 2 Systems Covered in this Report (Continued)

Generic

System Name

Reactor Coolant Inventory Control Systems

Reactor Water Cleanup (RWCU)
System

ECCS

Contzol Rod Drive Hydraulic System (CRDHS)

Containment Systems
Primary Containment

Secondary Contammment

- Standby Gas Treatment System (SGTS)

Contamment Heat Removal Systems
- Suppression Pool Cooling System

- Comtainment Spray S, stem

- Contamment Fan Cooler System

Contasnment Normal Veanlation Systems

Cembustible Gas Control Sysiems

Piant-Specific
System Name

Same

See above
Same

Same {drywell and pressure
suppression chamber)

Same
Same

Contanment Cooling Sulsystem
(Part of RHR system)
Containment Cooling Subsystem
{(Part of RHR system)

Drywell Cooling Systemn

Drywell Cooling System,
Reactor RBusldinge Vennlanon
Systems

Primary Conmtamment Con.bustible
Gas Control Systems,
Nurogen Inerting System

Report
Section

X

36

FSAR Section

4113

62121

>
M
o -

55733, 622
55732 622
945

%945
621222
625

216




Fable 3-1. Summary of Fermi 2 Systems Covered in this Report

Generic Plant-Specific
System Namg System Name

Reactor and Reactivity Control Systems
!~'v"41 tor € ne

Control Rod Svstem Contmol Rod Dinve Me

Chermmical Poison System Standby Liamd ontrol §

"‘\] {S)

Instrumertation & Control (1&C) Systems

Reactor Protection System (RPS)

Fngineered Saferv Feature Actnanon wwineered

Svstem (ESFAS) Svstem

Remote Shatdown System Local control panels

Other 1&C Svstems Vanous other

Sappor! Systems

Class 1E Electric Power System

Non-Class 1E Electric Power System

I hesel Generator Aux thharvy Svstems

Report
Sectivn

f ontimued)

FSAR Section
Reference
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Table 3-1. Summary of Fermi 2 Systems Covered in this Report (Continued)

Generic

System Name
Support Systems {(continued)

Component Cooling Water (CCW)
System

%pport Systems (continued)
Service Water System (SWS)

- Residual Heat Removal Service Water
(RHRSW) System

Other Cooling Water Systems

Fire Protection Systems

Room Heating, Venulating, and Awr-
Conditiomng (HVAC) Systems
Instrument and Service Air Systems
Refuehing and Fuel Storage Systems

Radwactive Waste Systems

Radiation Protection Systems

Plant-Specific
System Name

Reactor Building Closed
Cooling Water (RBCCW) System

Emergency Equipment Cooling
Water (EECW) System (back

up 10 RBOCCW)

General Service Water System
Same

Turbine Building Closed

Cooling Water (T3CCW) System

Same
Same

Compressed /ar System
Fuel Storage and Handling System
Same

Same

Report
Secti

37

F L -

FSAR Section
Reference

922

922

921
925

¢27

931
91
1
12
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3.1 REACTOR COOLANT SYSTEM (RCS)

314 %ngm Eunction

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

.12 Wmm
he RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢) recirculation
pumps, (d) safety valves, and (e) connected piping out to a suitable isolation valve boundary.

Sxmfut‘ied diagrams of the RCS and important system interfaces are shown in Figures 3.1-1 and
31-2. A summary of data on selected RCS components is presented in Table 3.1-1.

31,3 System Qperation

During power operation, circulation in the RCS is maintained by one recirculation
pu=r 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 i.. piped through the main steam lines to the
turbiie. The separated(}iquid returns to the core, mixed with the feedwater and is recycled again.

About 1/3 of the liquid in the downcomer region of the reactor vessel is drawn off by
the recirculation pumps. The discharge of these pumps is returned to the inlet nozzles of the jet
pumps at high velocity. As the liquid enters the jet pumps, the slow moving liquid in the upper
region of the downcomer is induced to flow through the jet pumps, producing reactor coolant
circulation.

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

Following a transient that involves the loss of the main condenser or loss of feedwater,
heat from the RCS is dumped to the suppression chamber via safety/relief valves on the main steam
lines. A LOCA inside containment or operation of the Automatic Depressurization System (ADS
aiso dumps heat (o the suppression chamber. Makeup to the RCS is provided by the Reactor Core
Isolation Cooling (RCIC) system (see Section 3.2) or by the Emergency Core Cooling System
(ECCS, see Section 3.3). Heat is transferred from the contzinment to the ultimate heat sink by the
Residual Heat Removal (RHR) system opeminf in the containment cooling mode. Actuation
;ycs:tsems provide for automatic closure of the MSIVs and isolation of other lines connected to the

3 . l . 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 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-fike condition (i.e. stuck-open
safety or relief valve, reactor coolant pump seal failure), and LOCA mitigating
systems are successful.

g 9/89
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Fermi 2

Component Information

. RCS

1. Total volume: 22,034 fi?
2. Water volume: 13,161 fi? (including recirculation ' ps)
3. Steam volume: 8,873 fi?

4. Steam flow: 14.2 x 106 Ib/r.
§. Normal operating pressure: 1020 psia

. Safety/Relief Vaives (15)

1. Setpressure: 1110 to 1130 psig
2. Relief capacity: approximately 884,000 to 900,500 Ib/hr euch

. Recirculation Pumps (2)

1. Rated flow: 45,200 gpm @ 710 f1. head (308 psid)
2. Type: Vertcal centrifugal

. Jet Pumps (20)

1. Totai flow: 106.5 x 100 Ib/hr @ 83.6 ft. head (36 psid)
Support Systems and Interfaces

. Motive Power

1. The recirculation pumps are supplied with Nonclass 1E power,

. MSIV Operating Power

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

. Recirculation Pump Cooling

The reactor building closed cooling water (RBCCW) system or, upon loss of normal
power, the Emergency Equipment Cooling Water System (EECW) provides cooling
water to the recirculation pump coolers,
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Table 3.1-i. Fermi 2 Reactor Coolant System Data Summary

for Selected Components

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

F013A SRV RC R
70138 SAV RC

F013C SRV nC

F0130D SRV nC

FO13F SRV AC

FO13F SRY RC

FO13G SRV nC

FO13H SRV AC

F013J SRV R

FO13K SRV "

FO13L SRV HC

IE SAV RC

+013N SRV nC

£o13P SRV HC

FG13R SRV nC

PG F 002 MOV RC MCC/2C A 480 AB2 ACH
HPCH F003 MOV STMTUN MCC 2Pt 260 e DC2
HOIC FOO7 MOV RC MCC /2% 4A 280 RB2 ACTD
ACIC 1008 MOV STMTUN MCC 2PA1 260 (L) Do
RCS 7016 MOV AC MCC72C 3A 280 RA? ACH
RCS F019 MOV STMTUN BUS 2PA2 130 [ Do
RCS VESSEL RV RC

RHA FO08 MOV TOR MCC 2PA1 260 DC1 DC
RHA f 009 MOV RC MCC72C 3A 480 RB2 ACB
HHE MOAGR MOV RC MCC72F 4A 480 EEH ACTD
RXC FO01 MOV aC MCC 728 3A 430 EER AC/A
RXAC 004 MOV HWCHA WMCC OPAY 260 e DC2
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Table 3.1-1. Fermi 2 Reactor Cocolant System Data Summary

for Selected Compenenis (continued)

COMPONENT D cCOoOMP. LOCATION POWER SOURCE |VOLTAGE! POWER SOURCE EMERG.

TYPE LOCATION LOAD GRP.
RXC F 100 MOV AC MCC72¢ 3A 480 ARt ACIC
RXC F101 MOV e MCC 728 4A 480 RB1 AC/A
RXC F102 MOV RC MCC72E 3A 480 A1 AC/C
Y- F 106 MOV RC MCC72E 3A 480 kB AC/IC
i ..CF119 MOV RWCLHA MCC72C 4A 480 MCC72C aA ACH
SUPP TANK TOR
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3.2 REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

320 %nm.ﬂnmnn
¢ 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.

3a2a w
The reactor core 1solation cooling system consists of a steam-ariven 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 system
operates only in an injection mode. Piping and valves associated with steam-condensing
RCIC operation (in conjunction with the system) have been removed at Fermi 2.

implified drawings of the reactor core isolation cooling system are shown in
Figures 3.2-1 and 3.2-2. &mls of the condensate storage system are shown in Figures
_.%r..-B a{\d 3.2-4. A summary of data on selected RCIC system components is presented in

able 3.2-1.

3.2.3

Duning normal operation the RCIC is in standby with the steam supply valve 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
valve is opened and makeup water is supplied to the RPV, The primary water supply for
the RCIC is the condensate storage water tank. 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 . vcle as needed to limit RCS pressure. The RCIC turbine also exhausts to
the suppression pool.

324 g.\.mm_s.\fénu.ﬂm:n
or the RCIC system to be successful 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 pati to the suppression pool.

3.2.5  Component Information

A. Steam turbine-driven RCIC pump:
1. Rated Flow: 600 &))2 @ 2800 ft. head (1214 psid)
2. Rated Capacity: 1009
3. Type: centrifugal

B. Condensate Storage Tank (1)
1. Capacity: 600,000 gal

3.2.6  Support System and Interfaces

A. Control Signals
1. Automatic
a. The RCIC pump is automatically actuated on a reactor vessel low
water level signal.

9/8"
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Fermi 2

b. The RCIC pump is autommicallge:ripped on a reactor vessel high

water level signal. It may necessary to restart the pump

manuaucy.
¢. The RCIC system will be automatically isolated if any of the

following conditions exist:o

- High temperature (200 F) in RCIC steam line space

- High flow (delta P) in RCIC steam line

+  Low RCIC steam line pressure (50 psig)

High exhaust pressure from RCIC turbine
- Manual isolation

B. Motive Power

1.

The RCIC turtine driven pump is supplied with steam from main steam
lcop B, upstream of the main steam isolation valves,

All RCIC valves and supporting equipment are Class 1E loads that are
supplied from the DC and AC power systems as described in Section
3.?. The RCIC system is designed to be operable on DC poveer only,

C. Other

9

o

Lubrication and cooling for the turbine-dniven pump are sufplied
locally. It should be noted that the pump lube oil cooler is cooled by
water diverted from the RCIC pump discharge and returned to the
barometric condenser. Design maximum lube oil cooling water
temperature for continuous operation is 140°F,

. The source of RCIC pump room cooling has not been identified. The

RCIC pump is located in the northeast pump room in the reactor
building where core spray pumps 1A and 1C also are located. Room
cooling for the CS pumps is described in Section 3.3.

. RCIC pump gland seal leakoff is collected, condensed and retumed to

the pump suction. A vacuinm pump maintains condenser vacuum.

5 9/89
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Figure 3.2-2. Enrico Fermi Unit 2 Reactor Core isolation Cooling {(RCIC) System
Showing Component Locations
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Fermi 2
3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 W
e ECCS 1s 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 %mm.mnuunn
¢ emergency core cooling system consists of the following subsystems:

High-pressure Coolant Injection (HPCI) System
Automatic Depressurization System (ADS)

Core Spray System (C3)

Low-pressure Coolant Injection (LPCI) System

The HPCI system provides make-up water to the reactor pressure vessel (RPV)
in the event of a small break LOCA which does not result in a rupid depressurization of the
reactor vessel. The HPCI system consists of a steam-turbine driven pump, system piping,
valves and controls,

The automatic depressurization system (ADS) provides automatic RPV
depressurization following a small break LOCA or transient so that the low pressure
systems (LPCI and CS) can provide makeup to the RCS. The ADS utilize S of the 18
safety/relief valves that perform the RCS overpressure protection function and discharge
the high pressure steam to the suppression pool.

The core spray system supplies make-up water to the reactor vessel at low
pressure. The system consists of two independent trains, each of which has two motor-
driven pumps to supply water from the suppression pool to a spray sparger in the reactor
vessel above the core.

The los;l-]gressurc coolant injection system is an operating mode of the Residual
Heat Removal (RHR) system, and provides make-up water to the reactor vessel at low
pressure. The LPCI system consists of two independent trains each with two motor-driven

umps which deliver water from the suppression pool to one of the RCS recirculation
00ps.

The condensate storage system, consisting of a Condensate Storage Tank and &
return tank (CSTs), provides a wate” source for the ECCS and for the RCIC system. The
HPCI system is shown in Figures 3.3-1 and 3.3-2. Simplified diagrams of the LPCI
system are presented in Figures 3.3-3 and 3.3-4 and the core spray system is shown in
Figures 3.3.-5 and 3.3-6, Interfaces between these systems and the RCS are shown in
Section 3.1. Details on the condensate storage systemn are included in Section 3.2, A
summary of data on selected ECCS components is presented in Table 3.3-1,

3.3.3 s”“é g\_éh:umm
All ECCS systems normally are in standby  The mannér 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 HPCI system is normally aligned to take a suction on the Condensate
Storage Tank (CST). The HPCI system is automatically started in response tn decreasing
RPV water level, and will serve as the primary source of makeup if RCS press:re remains
high. Reactor core heat is dumped to the suppression pooi via the safety/elief valves
which cycle as needed to limit RCS pressure. The HPCI turbine also exhausts to the
suppression pool. Operation of the HPCI system is not directly dependent on AC electric
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power, If the LOCA is of such a size that the coolant lass exceeds the HPCI system
capacity or if reactor pressure is 100 low to operate the steamn turbine-driven HPC1 pump,
then the CS and LPCY systems can provide higher capacity makeup to the reactor vessel,

Automatic ssurization is provided to wnmatically reduce RCS pressure uf
a small break has uceurred and RPV water level is not maintained by the I system,
Rapid depressurization permits flow from the CS or LPCI systems to enter the vessel,
Water is taken from the suppression pool by each of these systems for injection inio the
core. Both systems can be aligned to take a suction or the CST,

A large LOCA resuits in rapid depressurization of the RCS. This class of
LOCA is mitigasred by the CS or LPCI systems without the need for the ADS.

3.r4 Wﬂ&.
LOCA mitigation requires that both the emergency coolant injection (ECT) and

emergency coolant vecirculation (ECR) functions be accomplished. The ECC. success
criteria are not clearly defined in the Fermi 2 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 licensir.g considerations, The ECT system success criteria for a
lurge LOCA are the following:

2 of 4 core rpray pumps with a suction on the suppression pool, or
1 of the 4 low pressure coolant injection pumps with a suction on the
suppression pool,

The ECI system saccess eriteria for a smali LOCA are the following:

The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank. or

The automatic depressurization system (ADS) ind | of 4 LPCI pumps with a
suction on the suppression poal, or

The automatic depressurization systern and ? of 4 core spray pumps with a
suction on the suppres-ion poo,

The success criterion for the ADS is the use of any 1 of 2 ADS trains. Note that there may
be integrated success criteria involving combinations of core spray and LPCI pumps. It 1s
ﬁossible that the coolant inventory control funstion {pr same small LOCASs can be satisfied

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

The ECR success criteria for LOCAs are related to the ECI success criteria
above. All injection sysiems essentially ure operating in a recirculation .node when
drawing water from the suppression pool.

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

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

For the suppression pool cooling function to be successtul, one of two RHR
trains must be aligned for containment heat removal and the associared RHR service water
train must be operating to complete the heat transfer patti from the R¥R heat exchangors to
the nltimate heat sink. 1n a given RHR train, one of two RHR pump.: musi operate.
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Component loformation

. Steam tu tine-driven HOCl pum

1. Rated now: S000 j pm Z&Oﬂhud(lu‘?psld)
2. Type: centri‘ugal

. Low-pressure Core L ‘ecrio ' (RHR) ms (A, B,Cand D)

1. Rated flow: 10,006 pn @ 46 fi.
2. Type: centrifugal

(20 psid)

Core s umps (A, P L ard D)
1l Rap:.");lgw: 3125 1@ 271 ft. head (122 psid)
- T ~entrifugal

. Aute . ratic - prestuization valves (5)

1. Rated capacity: 4 of § required
2. Rated flow: approximately 900,500 Ib/hr each

. Pressure Suppressio ' Chamber

1. Design press re: S/ sig

2. Design emper mre: 2o "%

3. Miniwum ope sz g tem s, nure: 95°F (assumed)
4. Minimum water . slame: 1,000 ft3

. Condensate Storage Tank

1. Capacity, 6,000 gal

. RHR Heat Exchangers (A und B)

1. Rated Capacity: 41,6 x 100 Bwu/r each
2. Type: Shell-and-wube

Support Sy \wwpe vl luiecfaces

. lComrol signals

Automatc

8. The HPCT pump, cord sprav pu= s and the LPCI pumps and all their
asscciated valves functiv - on ivecipt of low water level in the reactor
vessel or high pressure i e drywes),

b The HPCI pump is automa g © tripped on a reactor vessel high water
\eve!l signal. 1' may then be nece. “arv to restart the pump manually.
The ‘I pump suction is au\on.uicnlli/ switched to the suppression
ﬁol on high suppression pool wate. 'evel.

d. The ADS system is actuated uper coincident signals of the reactor
vessel low water Jevel, drywell hi® pressure and discharge pressure
indication on any LPCl or CS pump £ 1t with a 2-min delay.

¢. LPCI initiation auturnatically causes 1\l RHR components » perform
their function under the LPC” mode.

2. Remote manua
ECCS pumps and valves and the ADS can be actuated by remote 1»* al
med s from the main control room,
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Motive Power

1. The ECTS motor-driven pumps and motor-operated valves are Class 1E A(

nd DC loads that can be r"f“:c ] from the emergency die

ery, as described in .'\ccxm.” 3.5

2. The steam supply valves to the HPCI turbine are Class 1E loads. Valves
tha' must open to start the pump are DC-powered. Normally open isolatior

.x'x:‘ HPCI-FOO2 1s .1\( powered
3. The HPCI turbine-driven pump is supplied with steam from main steam
lm;‘ A, upstream of the main steam isolation valves

3

station batt

Pump Cooling Water
1. Cooling for the HPCI turbi qf»dnvep pump is supplied locally. It should be

,“vb'v'."v

e pump lube oil cooler is cooled by water diverted from the
HPCI pump discharge and 1 emmc;. to the pump suction. Design maximum

cooling w .ucr temperature for the HPCI pump is not known. For the
turbine-driven RCIC pump, the limit for u»n:‘.ml\u\ operation 1s 140°F (see
Section 3.

2. The LPCI (RHR) pump seals are cooled by the emergency equipment
cooling water (EECW) system (see Section 3

-

!)\;rv~:\ }\‘N‘.WA\'( ooling

Pump room coolers served by the EECW system are provided for the
following pump rooms in the reactor building

North-west cormer room LPCI pumps A and (
South-west vorner room LPCI pumps B and D
North-east corner room >S pumps A and C, RCIC pumy

{
South-east coimer room CS pumps B and D
One tan cooles unit 1s provided 1n each of the CS pump rooms and two far
cooier units are 1n each of the LPCI pump rooms. These fan cooler unit
are powered from 480 VAC Class 1f T‘\ » EECW supply to these roon

4 - " -
'y lere 4 s © P in I e
COOICT .\\L sCribed in Section 3

b, Tha « - JD a1 v - . ' g 7 " |
2. The source of HPCI pump room cooling lias not been identified. The HPCI
pumyj n 13 adjacent !u the south-east room containing CS pumps B and
A \ \ > s ('8 vy lpy y
D, and may share the CS room cooler

Other

The hydraulic steam turbine stop and governor valves (F067 and FO68

respectively) are noriually \mv:d These valves must be opened by a Df
powered aux:liar y oil pump in order to start the HPCI pump. A shaft
driven oil pump :\r«'»\:\i-:\ hydraulic pressure to maintain these valves oper

once the HPCI pump is operating

2. HPC pump and vaive leakoff is collected and condensed in a gland se:
‘ te pump returns to the condensate to the HPCI

IMm pump maint condenser vacuum, Tt

) the standby gas treatment system
/X
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Figure 3.3-1. Enrico Fermi Unit 2 High Pressure Coolant Injection (HPCi) System
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Enrico Fermi Unit 2 Low Fressure Coolant injection (LPC!) System Showing Component Locat.ons
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Table 3.3-1. Fermi 2 Emergency Core Cooling System Data Summary
for Selected Components

COMPONENT

CS FO04A

iD

e

CS-F0048

e ——

LOCATION

S

POWER SOURCE

VOLTAGE

POWER SOURCE

EMERG
LOAD GRP.

LOCATION

RWCUHA

E—

RB2

MCC72C-3A

480

AC/B

MCC72F 4A

480

AC/D

CS-FOO5A

RWCUHA

MCC72C-3A

480

AC/B

'CS FOOSB
Secedhi

CS FO15A
b — -
CS-¥ 0158

CS FO36A

————————————

-
<

HB2

MCC72F-4A

480

TOR

£

NRMB

——

{
H

'l
!

480

480

!
480

——

CS F0368B

5 PMA

TOR

1280

NECNAM

BUS-64B

4160

SWGHMAR

= -
SECNRM

BUS 65t

4160

SWGRMCD

TS PMC

MDP

[ NECNIM

BUS-64C

4160

SWGRMAB

CS-PMD

MDP

SECNRM

65F

BUS

4160

SWGRMCD

HPCIF 001

MOV

HPCH

MCC-2PB1

260

DC1

HPCI-FO002

MOV

RC

MCC 7

480

RB2

HPCI-F003

MOV

STMTUN

MCC-2PB1

260

DC1

HPCI-F004

MOV

HPCI

CC-2PB1

260

DC1

[ HPCIF 006

MOV

TSTMTUN

MCC-2PB1

260

DC1

HPCIF007

CERNEITE E
HPCI F008

HPCIFO1Y

HPCIFO21

| HPCI-FO41

HPCI-F042

THPCLTDP
B ————————
RHA FO03A

f e e

RR-FO038

e
RHA FO0AA

——

e —————

—eeed

MOV

MOV

—— - — —

MCC

N 2P

260

DC1

MCC-2PB1

260

DC1

WCC 2PB1

260

DCH

MCC-2PB1

260

DC1

-+
HPCH

)

[ TMCC 2PB1

260

DC1

2PB1

MCT

260

DC1

| HPC

MOV
MOV

— 4

AHAHXA

=
RHBHXB

MCC72F-4A

e ———

O

g'. W

SRARERERS L

MCC72B 3A
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Table 3.3-1. Fermi 2 Emergency Core Cooling System Data Summary
for Selected Components (continued)

COMPONENT 1D cCoOMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
RHR-F0048B MCV TOR MCC72E 5A 480 RB1 AC/IC
HHR F004C MOV TOR MCC72C-3A 480 RB2 AC/E
RHA-F 004D MOV TOR MCC72F 4A 480 RA. AC/D
RHIF 006A MOV TOR MCC72B 3A 480 RB1 AC/A
RHH F 0068 MOV TOR MCC72F 5A 480 RB1 ACIC
RHR-FO06C MOV TOR MCC72C-3A 480 RB2 AC/B
RHR FOO6D MOV TOR MCC72F-3A 480 HB2 AC/D
RHA FO10 MOV TOR MCC72C F 480 RB2 AC/B
RHR FO10 MOV TOR MCC72C F 480 RB2 AC/B
RHA FO15A MOV AL M MCC72CF 480 RB2 AC/B
AHA FO158 MOV AIRLAM MCC72C F 480 RB2 AC/B
RHR FO16A MOV RB1 MCC72C 3A 480 nB2 AC/B
RHR-FO168 MOV \AR2 MCC72F -4» 480 RB2 AC/D
RHA FO1/A MOV TOR MCC72CF 480 RB2 AC/B
RHRF01/8 MOV TOR MCC72C F 480 RB2 AC/B
RHR FO21A MOV RB1 MCC72C 3A 480 B2 AC/B
RHA 0218 MOV RA2 MCC 72F 4A 280 AB2 AC/D
RHA-F 024A MOV TOR MCC 728 3A 480 AB1 AC/A
HHR - F0248 MOV TOR MCC 728 -5A 480 RB1 ACIC
RHI F 028A MOV TOR MCC728 3A 480 AB1 AC/A
RHRB-FO288 MOV T0R MCC72E -5A 480 121581 ACIC
HHR-F047A MOV HEHAHXA MCC72C-3A 480 RB2 AC/B
RHA F0478 MOV RHAHXB MCC 72F 4A 480 RB2 AC/D
HHR FO48A MOV RHRHXA MCC72C 3A 480 RB2 AC/B
RHA 0488 MOV RHIHXB MCC72F 4A 480 R32 ACD
RHB FE11A MOV TOR MCC72B-3A 480 RB2 AC/A
RHIR F6118 MOV TOR MCC72E 5A 480 RB1 ACIC
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Table 3.3-1. Fermi 2 Emergency Core Cooling System Data Summary
for Selected Components (continued)

COMPONENT

R PMB
I PR
aHi PMD

D

LOCATION
NWCNRM
SWCNRM

NWONRM

TOR

-1

[ POWER SOURCE

| BUS 648

VOLTAGE

———————————

POWER SOURCE
___LOCAT'ON
SWGHMAB

EMERG

JLOAD GRP.

AC/A

- S —
SWGRMCD

AC/C

SWGHMAB

AC/B

-~ — -

SWGRMCD

ACH
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Fermi 2
INSTRUMENTATION AND CONTROL (I1&C) SYSTEMS

> 3 ~

The instrumentation and control systems consist of the Feactor Protection

1
. Alternate Rod Insertion (ARI) System, other actuation and ¢ontrol systems,

systems t.»' the display of plant information to the operators. The RPS mcnitors the

n

int, and alerts the operator to take corrective action before specified limits are
The RPS will initiate an automatic reactor tip (scram) to rapidly shutdown the

ctor when plant conditions exceed one or more specified limits. The ARI system will

control rods bypassing the RPS during an ATWS. The other actuation systems

.\'*.".‘.1'.2\.‘.‘4.“; actuate various \.mx}' systems based on the specific limits or

nt to the RPS. Other actuation and control systems "ui\ de "hﬁ"‘("\!(‘."ﬁ sensor and

limits that are exceeded. A remote shutdown panel is prov .Jcn to ensure

piaced 1n a sate shutdown condaition in the event that the main control
[ be evacuated 1n an emergency

=ystem Definition

The RPS includes sensor and transmitter units, logic units, and output trip

interface with the control circuits for components in the scram ;- tion of the

i\‘\\‘ Drive H\u.u.lu S\'\'r"l* (see q(‘\u\\" 3.6). The ARI \\‘!““ nents are

QLW
units and relay units :m’. interface with the control circuits of many different
in safety systems. Operator instrumentation display systems consist of display
re powered { tr om 7 '

tare g vanious DC buses (see Section 3.5

Ny

T™T™aPRD ‘ y " 1A ' N1 }
[he RPS has four input instrument ¢ s and two o

MHPAL

Yy DC s 3 4
RPS inputs are listed below

Neutron monitoring system
Reactor pressure

Low water leve! in reactor vessel
Turbine stop valve closure
Turbine control valve fast closure

UX
AN steam line
\l.u.. CAlll LG 150

lanon signal
Scram discharge header high water level

Primary containment high pressure
Main steam line radiation
Main condenser low vacuum

Scram valve p lot air header low pressure

Manual

Both output channels must be de-energized to init scram. The failure of a

\1.".{-'.‘3 component or pOwer supply aoes not prevent a desired scra cause an
inwanted scram

+

al N - v - » 1 1¢ L1 L > | 3 b, N\
of a high reactor dome pressure or low water level-2, the ARI

receint
iCCCIPA

il 1 [ A R Vv . o 11 A 1 .
i actuate tnhe \f\!\‘:.\.’\ " 1ZINg “C‘\Q'\d.v'\'\ '*"..\11’?."3‘\‘\;..]'.‘ the

nir k smandant 'y e pa " ’ . |
ir header independent of the RPS logic and scram valves. Additional

N7 12, \ Py P A - lationn Rniimn matae 1ener e b3 Mra
EM Wi NP (NE recl Waaon pump motor gen i C g

> BETIC i1 wO 5€CDdA

CNErgizing ¢
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C. Other Actuation and Control Systems

Actuation and control systems cause the various safety systems to be started,
stopped or realigned as needed to respond to abnormal plant conditions. Details
regarding actuation logic are included in the system description of the actuated
system,

. Remote Shutdown

A remote shutdown panel is located on the 613'6" elevation of the Auxiliary
Building. Remote controls are provided for the following equipment:

RCIC system
Steam supply valve FO45
Turbine trip and throttle valve FO59
RHR system
RHR pump 2A
RHR shutdown cooling suction valves FOO8 and FOOS
RHR valves FOO4A, FOOBA, FOI5A, FO17A, FO24A, FO28A and
FO48A
RHR service water system
RHR service water pumps A and C
Cooling tower fans A and C
- RHRSW valve FO68A
Control rod drive pumps A and B
Primary safety/relief valves FO13A and FO13B
Recirculation loop isolation vaive FO23A

Sxatarn 8 Criteri

. 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 power 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).
A reactor scram will occur upor loss of control power to the RPS. A reactor
scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). Details of the RP® for Fermi 2 have not
been determined.

. ARI

The ARI success criterion is that either of two divisions must genera‘e a signal
to initiate rod insertion. Note that the RPS and ARI are redundant.

. Other Actuation Systems

A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective components. Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channe! will be in a trip state when
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for testing or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
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loss of control power will cause system or component actuation, as is the case

with the RPS. Details of the other actuation systems for Fermi 2 have not been
determined

Manually-Initiated Protective Actions

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

A. Control Power
1. RPS
The RPS is powered via motor-generator sets from the 260 VDC Class 1E
electric power system
Operator instrumentation

Specific power supplies for operator instrumentation systems were not

identified. General instrumentation power sources are described in Section
] 8
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3.5 ELECTRIC POWER SYSTEM

3.8.1

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

3.8.2 i
The onsite Class 1E AC electric power system consists of four diesel

generators, eight 4160 VAC ESS buses, eight 480 VAC AC buses. The Class 1E plant DC
power system consists of two 260/130 VDC batteries, two 130 VDC buses and two 260
VDC buses.

The Class 1E AC power distribution system is shown in Figures 3.5-1 and 3.5-2.
The Class 1E DC power system is shown in Figures 3.5-3 t0 3.5-6. A summary of data
on selected electric power system components is presented in Table 3.5-1. A partal listing
of electrical sources and loads is presented in Table 3.5-2.

3.8.3

During normal operation, station auxiliary power is taken from the main
generators through the unit station service transformer. During startup and shutdown,
auxiliary power is supplied from the 345 kV system through the main transformers.
Auxiliary power also is available from the 120 kV system. Upon loss of off-site power, or
in response to an accident signal, the diesel generators are automatically started. If the
4160 VAC buses are deenergized, the diesel generators are automaticaliy aligned to
reenergize the Class 1E electnic power system. The AC power system includes features
which permit establishing cross-ties between the 4160 VAC buses and for providing a
backup source of power to each 480 VAC buses.

The 260/130 VDC power system consists of two independent Class 1E batteries
and buses, each serving two independent divisions (I and II). This system is shown in
Fig':m 3.5-2. The system is designed to supply all required loads for 4 hours without
recharging.

Each 260V battery is divided into two 130V batteries connected in series. Each
130V battery section has a battery charger connected in parallel to the respective battery.
For each 260V battery, a 130V spare charger is provided te *eplace each of the normally
connected chargers. The two 130V batteries and chargers in. 1 livision are tiit source of
DC control power for tha: respective division. 260V DC is provided to appropriate DC
motor-operated valves and other equipment in the HPCI and RCIC systems.

There also are 48 VDC and 24 VDC electric power systems to support various
communications, instrumentation and annunciator loads.

Selected loads and components supplied by the Class 1E electric power system
are listed in Table 3.5-2.

3.5.4  System Succass Criteria

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:
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Each Class 1E 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 1E 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 batteries are exhausted

Component Information

. Standby diesel generators (11, 12, 13, and 14)

1. Power rating: 2850 kW continuous
2. Rated voltage: 4160 VAC
3. Manufacturer: Fairbanks Morse

. Station batteries (2PA and 2PB)

1. Type: unknown
2. Cells: 120

Support Systems and Interfaces

. Control Signals

1. Automatc
The standby diesel generators are automatically started on the following
signals:

Degraded voltage on the 4160 VAC Class 1E system
Accident signal (drywell high pressure or RPV low water level)

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

Diesel Generator Auxiliary Systems
The following auxiliaries are provided for the emergency diesel generator:

1. Cooling
The diesel generator service water system, which is part of the RHR service
water system (see Section 3.8), provides for diesel cooling.
. Fueling
A long-term diesel fuel supply is provided adjacent to each diesel in the
RHR complex. This fuel supply is designed to support the operation of
each diesel generator for seven days.
Lubrication
Each diesel generator has a se..-contained lubrication system.
Starting
Two independent starting air systems are provided for each diesel generator.
Control power
The 260/130 VDC system provides control power for the diesels.
Diesel room ventilation
Diesel room fans are Class |E loads that are powered from the 480 VAC
diese! buses boards.

1o
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C. Switchgear and Battery Room Ventilation Systems
Details on the switchgear and battery room ventilation systems have not been
determined.
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Figure 3.5-1. Enrico Fermi Unit 2 4160 and 480 VAC Electric Distribution System
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Table 3.5-1. Fermi 2 Elcctric Power System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE |YOLTAGE| POWEAd SOURCE| EMERG.
TYPE LOCATION LOAD GRP.
PNI RELAYHM BUS-P2B2 120 DC2 DC2
BAT “PA BATT BATHMA 130 DCn
BAT-2PB BATT BATRMB 130 DC2
BATT-2PA BATT BATRMA 260 DCn
BATT-2PB BATT BATNMB 260 DC2
BC-2A-1 BC DC1 MCC72B-2A 130 SWGRMAB AC/A
BC 2A-2 3C 5108 MCC72C-3A 130 RB2 ACB
BC-2B-1 8C DC2 MCC72E-5A 130 RB1 AC/C
BC28B-2 BC DC2 MCC72F-2A 130 SWGRMCD AC/D
BUS-11EA BUS - SWGRMA DG-11 4160 DG11 AC/A
BUS-12€B BUS SWGRMB DG-12 4160 DG12 AC/H
BUS-13EC BUS SWGRMC DG-13 4160 DG13 AC/C
BUS-14ED BUS SWGRMD DG-14 4160 DG14 AC/D
BUS 648 BUS SWGRMAB BUS-11EA 4160 SWGRMA AC/A
BUS-64C BUS SWGRMAB BUS-12¢8B 4160 SWGRMB AC/B
BUS-65F BUS SWGRMCD BUS-14ED 4160 SWGRM) AC/D
BUS-728B BUS SWGRMAB S022A 480 SWGRM A8 AC/A
BUS-72C BUS SWGRMAB S023A 480 S'WGRMAE AC/B
BUS-72E BUS SWGRMCD S0208 480 SWGRMCL) AC/C
BUS-72EA BUS SWGRMA S036A 480 SWGRMA AC/A
BUS 72¢B BUS SWGHMB S037A 480 SWGRMB AC/B
BUS-72EC BUS SWGRMC S038A 480 SWGRMC AC/IC
BUS-72€D BUS SWGRMD S039A 480 SWGHMD AC/D
BUS-72F BUS SWGRMCD S021A 480 SWGRMCD ACD
CB-11EA c8 SWGRMA DG-11 4160 DG AC/A
CB-12EB cB SWGRMB DG-12 4160 DG12 AC/B
CB-13eC CB SWGRMC £G-13 4160 DG13 AC/C
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Table 3.5-1. Fermi 2 Electric Power System Data Summary
for Selecied Components {(continued)

. s R S R S S SR
| T
CGHPONENT 1D comp I OCATION | POWER SOURCE |VOLTAGE| POWER SOURCE ' EMERG
TYPE T —— = S 7_'JV_>_L(7LAV“"N Ll ‘LOAD*GF{?_
CR 14D CR SWORMD 1 2T ;14 AC /A {
BT T oG e | AR |
T i NG DG1 1 B N — 1ACB
pomey — - ——— - — - r E————— P ————— — SE—— — 4
I 3 i 3] i B EN | A A
e SRR Smbiie e e e
8 14 ¥ ;14 161 AC
——————— _—— v - e — ——— — SRy, =
}P_l::' ¢ O A1 ’.4' { 9 % BAT PA a0 “A,HM'A‘ NC/1
b ——— Y e —— ——— - e ———————— > ____;,,,*L, - —— =
RA( PR1 MCH X BAT- 2P8 60 BATRMB i
- — - == |
MO 1 2A MO SWGRHMAB B 28 180 SWGHMAR ACIA
—_— — . I — IS * L
MO B 3A MO RB1 BUS- 728 480 SWGRMAR AC/A
[ MCC 72C + T MK —TRBz ______ |BUS72C 1480 SWGRMAR AC/B
- ———— e — 3
MCC72C -t MCC HB2 BUS-72% AR0 SWGRMCD ACD
oy . SERIRS et =
MCC 72F 5A MCC RB1 BUS-72¢ 480 SWGRMCD ACK
I MCC/2FA T IMCC | SWGRMA BUS 72EA 480 SWGRMA AC/A
(MCC/2tB “IMCC | SWGRMB BUS 72E8 480 SWGRMB AC/B
— - .
MCC72EC MCC SWGRMC BUS-72EC 480 SWGRMC ACK
MCC72ED MCC SWGRMD BUS-72ED 480 SWGRMD AC/D
: — N S—— — - — - - i
MCC 72F 2A MCC SWGRMCD BUS 72f 480 SWGRMCD AC/D
-2 SRR e e FERTRIENEE
MCC 72F -4A MCC RRB2 BUS 721 480 SWGRMCD AC/D
s — —a — — - + - —
S0208 XFMR SWGRMCD BUS - 65¢ 4160 SWGRMCD ACH
S021A T MR SWGRMCD | BUS 65F 4160 SWGRMCD | ACD
p— —— e ——— e ——————————— —_— e ——— g~ — = =
N22A XFMR SWGRMAB BUS 648 2160 SWGHMAH AC/A
—— S —_— 4 =
XF MR SWGRMARB BUS 6a( 4160 SWGRMAR AC/B
Txim ~ |SWGPMA | BUS 11EA 480 SWGRMA AC/A
Txrmn [SWGHMB | BUS 12EB Th SWGRMB AC/B
Txemn  [SweRMG | BUS 13EC 1480 SWGRMC ACIC
1IEGE SWGRMD | BUS 14ED 480 SWGRMD AC/D
e S— s — i
PNI SWGRMA BUS-2PA2 130 DC1 DC/1



Table 3.5-1. Fermi 2 Electric Power System Data Summary
for Selected Components (conlinued)
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Table 3.5-2.

Partial Listing of Electrical Sources and L.oads at

Ferm| Unit 2
[ POWER | VOLTAGE | EMERG | POWER SOURCE | LOAD TOAL ™1
SOURCE LOADGRP|  LOCATION  [SYSTEM|COMPONENT ID| TYPE |  LOCATION

(BAT-2PA 730 Be BA TRVA TP BUSZFAZ  |BUS [D%1
(BAT-20A 130 DN BATAMA tr BUSZFAZ | BUS |DCI
"BAT.2FA 260 Ben BATAMA P [MCC2PAT WL
(BAT-2°8 130 BATAME 43 BN
"BAT-2PE T30 BCle | BATAME EF US| oee |
LL\G 1 a1 s —toTvE U e o ey
Ly T30 BT EF IV L7 Ve 1O o —
(BC2A T30 e [o]of tF BUS2PAz  |BUS |BCT
(BC-2A-¢ 180 Ben Be EP USZPRZ |BUS |oCT |
(BC 2 ¢ 130 Ben Ber EF BUSZPAZ — |BUS [oCT
[BC-28-1 150 Bk Bee TP BUSePBz  |BUS [oce |
[BC-26-1 730 bee Lo} BUS-2PEL BUS |0Ce

BB e 730 BCZ (oo EF BUS-2PB:  [BUS  [b0e
(Be262 T30 ([ S 2T 43 BUSIPE:  [BUS [0 |
BUS-T1EA 4160 AC/A SWGERNA EP BUS-64B BUS  [SWORMAE |
BUS-11EA a80 ACR SWGRMA (43 BOMEA GRVA |
BUS T1EA aTE0 ACA | SWARNA BHRSW [FHRSVTA 1
"BUSTIEE e AT | SWGRNE LI [V T i T T HTY-—
BUS 1268 480 ACE SWGAME EP SO3TA W
"BUST2ED 7780 RSB [SWORME | AHIGW | AFRSWS MBE [ CWoNT
BUS 13EC 480 ACIC EF W‘I'EWW_"'
US-13EC 1180 ACIC SWGRAMC BUSESE  |[BUS | SWaRMCD |
(BUS 1360 4160 ACIC SWGRMC THRGW | RHRSW.E | MDP | SWPNMz
(BUS 14ED 1760 ACD SWEAND EP BUSE5F BUS | SWORMCD |
BUS 14ED 480 ACID SWGRMC EP | S030A Y S
[BUS 14ED 4160 ACD SWGRMD | AHASW | ARRSW.D | MDP | SwPmz |
BUS 2PAZ 720 BN Be1 PNL |BECAYAWM |
(BUS-2PA2 730 Ben et EF 8063 B L T
US-2PAZ 130 roif 1 B - TO R - Tor% R T O 3L
BUS.2PB2 130 Clé DCe EF 066 PNL | SWORMG

U564 4160 AC A SWGRMAB CSPWA MDP | NECNAM
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Teble 3.5:2. Partla! Listing of Ziectrical Sources ard Loxds at
Ferm! Unit 2 (continued)

[ “POWER | VOLTAGE | EMERG | POWERGOURGE | (BAU 1 © [ CHWF | ;
SOURCE LOAD GRP LOCATION SYUTEM |COMPONENT ID| TYPE LOCATIQI
(BUS6aE a180 AR [SWOHWAE — JE(CS |RHRFVA — [MDF [ NWCNRW |
CAE TTee KR TEWERNAE — —[EF 800k (P T SWaRAE ]

"BUS 64t iTev ACB | SWOGRMAR T JECCE[TEEML WP | NECNEM
L0 L T RO =~ TEWaRNAE—— T ES TR T TRWERA—
BUS vt iTe0 W'JW—“"M EFED *me4
£ — T Y 2 Lo T
BUSGSE (4160 ijr—-m mr‘wm
"BUSEEE e m—mm——v—-m——'% e
BUS65F 'YL A |SWORMGD | ECCS |COwMD  [MDP | SECNAM |
EUGG6F a180 AT . [ECET [RHRPMD - [MDP | SWCNRA |
TBUSESF ATE0 ACID SWORMCD vE B21A JENR | SWGRMCD |
"UsTee 480 AT K TWGRMAD 3 WCCTaB.eA  JMCC | SWaAM B |
BUSTTEE 480 ACA SWORMAB  |EF | MCCTaB3A [MoC TRET
LE"F?:C 160 ACB . |SWORWAB  |EECW (EECW.PMPS |MDP |RB. ]
BUSYIT 780 RCE | SWEAMAS TP Y oTobToR A 50
"BUS a0 T80 YO8 MCCTZCOA  (WGC [RBZ |
TEVIE T AT B LI £ Lo o D D—
"EUSTIER 480 ACA TWERR—TEF—TWCETIER —TWee T SwaRw
[BUSTZEE |60 ACE SWGAME MCCTaRE | MCC | SWaRMB |
[EUSTIER ) ACE | SWGAMS EFEWJFEE?.W@A WOF | SWPMT
"BUS T2EC 480 ACIC SWERAMC EF MCCIZES | MCE RRE
"BUSTIED 780 T SR (B TMeETRD T W W
[BUS-72ED 480 ACID | SWGAMD | AHRSW |EESW.eB  [MDP |SwWPMz |
BUSTZF 480 AT |SWGRMCD  |EECW |ECCW-BMPA [MOP [RB: |
(BUSTeF 460 ACD SWORANGD [MCLT2CF | MCC 2 o
"BUS 72F 460 ACID | SWGHMCD EP ZA[MCC
s w0 LG Ry | 15T a1 Py
BUSPeE: 720 5C% o[oF) EF ENCTTRECAYEN
BG-11 4180 AGIA Bat EP . |BUSTIEA  |BUS |GWGAMA |
DG 11 4160 AC/A DG11 LEEHEK o3} SWORAMA
0G-12 4160 ACTE G2 BUS126E  |RUS | SWoRME |
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To%le .57 Partiol Ligng ot Electrical Sources and Loads &t
fermi LUn't 2 (continued)
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Table 3.5:2.  Partial Lmln& of Electrical Sources and Loads &t
Fermi Unit 2 (continued)

[ POWER | VOLIAGE | TUERT | FOWER BOUNCE | LOAD TOAD COMP | COMPONENT |
SOURCE LOAD 3P|  LOCATION  |SYSTEM [COMPONE' * ID| TYPE |  LOCATION
(WCEYeB ok LI R [RET ECCE [COFOTBA | L I
Ll w Y - TCCE [CEFOSEA MOV [TOR
WCCYB oA |40 X S L {1 B TR S oI (< —
L L Yy T 1o LR T S oI b (<)

Liohr = R THE i T8 7 e T o
L‘R’tﬂlﬁ 1 R THE TCCE [RWRFOREA - [WOV [TOR ]
Lol L 5 (7 S | A -1 LR TET W 17 (- R
WETTIE A 480 ACA T L oL I (ORI <IN
Ll T T TRE R AR T TRV TR
LH!‘M‘EB (1 AR [RBg ECCE  [TS PO0aA  [MOV |AWCORA ]
WCETEC K W RO (RBE |ECCS |CETOORA MOV |PWCURA ]
WCETeC 3h 760 TE Lo ECCE  |WPCIFOOE . [MOV [
oz N L o £ b (< a—
WCCYeC3h i (Yt} : TCEE [RHRFORC MOV [TOR ]
(Lo Lo T ACE[RE: ECCE [RHAFOIGA MOV [RBT
[WCETeC 3A a6 ACE | AEE TCCE [RHRFOEIA MOV [RET ]
Lok 158 % ™ ol TR T S T
WCTTeC 9k aw AE 7 RHE FOARA | MOV | BHRRKA
WEC et A T ACE H BC2A 2 BT
WCCTeC A 480 ol CLIoIR L B <IN £ R—
(WECTEC IA a6 ACB | ABL N £ 1101 % T S 1 I E—
CETEE oA I AT RED e AR Y IV . R
WCCTeCak a0 [yl WECTeC 4h RS |BXCFITE MOV |RAWCURA ]
T T ity ACE | REZ WWWW—“‘“‘
Ll L LY ) Lo (el L UL BT <17 b (< R—
(TWCCTeCF 460 AT REL ECCS | BHAFOIGA  |MOV | ARCEM ]
[MECTeCT 4Ry ACE REL LR A L —
RETICE 60 L L TCCE  [RHRFOR MOV [TOR ]
TRV T a0 ACE | RBS ECCE  |RNRFGIIE  [MOV [TOR |
TR (46 1 BET = . Lol L ——
(WCCTE BA | 480 [ Toroam 1 1] QN BGOSR Y S I I o
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Teble 3.5:2.  Partlal Ltmng of Electrical Sources and Loads &t
Ferml Unit 2 (continued)
—:ggacs LOAD o»W .EB"R‘EM cowonlm .JW ' DCATION
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Table 3.5:2.  Partial uulvu of Electrical Sources and Loads at
Ferm! Unit 2 (continued)
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Fermi 2

Component Information

: Comrol rod drive pumps (2)

. Rated capacigo 100% (for control rod drive function)
Flow rate: 120 gpm @ 3460 ft. head (1500 psid)
3 Type: centrifugal

. Condensate Storage Tank

1. Capacity: 000 gal.
Support Systems and Interfaces

. Control Signals

1. Automatic
a. The RPS transmits scram commands to solenoid pilot valves which
control the pneumatic scram valves. The RPS also controls the backup
scram valves.
b. The ARI System actuates independent ARI valves which cause a scram.

2. Remote Manual
a A reactor scram can be initiated manually from the control room
. The CRDHS can be operated manually from the control room to insert
and withdraw rods, or to inject water into the RCS

. Motive Power

The power sources for the control rud drive pumps were not identified.

s Ez‘a%ohs"Al. "Additional Information Required for NRC Staff Generic

Regon on Boiling Water Reactors," General Electric Company, December

. NL'REG 0626, "Generic Evaluation of Feedwater Transients and Small Break

Loss-of-Coolant-Accidents in GE-designed Operating Plants and Near-term
Operating License Applications,” USNRC, January 1950.

- Harrington, RM., and Ott, L.J., “The Effect of Small-Capacity, High-Pressure

Injection Systems on TQUV Sequences at Browns Ferry Unit One,"
REG/CR-3179, Oak Ridge National Laboratory, September 1983,
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Fermi 2

3.7 EMERGENCY EQUIPMENT COOLING WATER (EECW)
SYSTEM

3.7.1 %ngg JFunction
e EECW 15 a closed loop coolinf water system that provides cooling water to
various component heat loads ir the plant including the RHR and CSS pump room cooler,
RHR pump seal coolers and various other heat loads. The EECW system serves as a
backup (upon loss of power) to the Reactor Building Clused Cooling Water (RBCCW)
sy N

3.7.2 %g_nmm
¢ EECW system consists of two loops each powered by a separate division

which upon loss of power are isolated from the RBCCW system. Each loop consists of a
pump and a heat exchanger which is cooled by the Residual Heat Removal Service Water
(RHRSW) S;'stcm (Section 3.8). Simplified drawings of each loop are shown in Figures
37-1 and 3.7-2.

3.7.3  Ssstem Operation
During normal operation each EECW division is isolated from the RECCW
system and are in @ standby mode. Upon loss of off-site power, both divisions of the
EECW are automatically actuated. e EECW pumps start and valves isolate the
nonessential portions of the RBCCW system.

The EECW make-up tanks are supplied automatically from the demineralized
makeup water system.

3.7.4 W
¢ success critenia are defined on a ger division basis. If cooling to

equipment in a particular division is required, the EECW pump in that division mus:
operate, there must be an intact closed loop flow path from the pump to the heat loads and
back through the EECW heat exchanger, and cooling for the heat exchanger must be
provided by the corresponding RHRSW division (see Section 3.8).

3.7.5  Component Information

A. EECW pumps (A ana B)
1. Rated flow: 1450 gpm @ 158 ft. head (68 psid)
2 Type: horizontal centrifugal

B. EECW heat exchanger (HX-1 and HX-2)
1. Heat transfer duty: 10.84 x 106 Btutr
2. Type: Two-pass, L-tube

3.7.6  Support i.cgems and Interfaces

A. Control Signals
1. Automatic
The EECW pumps automatically start on:
Loss of off-site power
Loss of pressure on the RBCCW

2. Remote manual

The EECW pumps can be actuated by remote manual means from the
control rooin.
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B. Motive Power ‘
The EECW pumps and valves are Class 1E AC loads powered from the diesel

generators.
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Table 3.7-1. FetmuZEmergencyEWCooﬁ!gWaiefSyslemm
Components

COMPONENT D cComP. LOCATION FOWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
JYPE LOCATION LOAD GRP.
EECW HX 1 HX RB2
EECW HX 2 HX RB2
EECW PMPA MDP RB2 BUS 72F 480 SWGHMCD ACD
EECW PMPB MD¥P 215 ¥ BUS-72C 480 SWGRMAB ACH




Fermi 2
38 SERVICE WATER SYSTEMS

3.8.1 %mm_f.nnm
e service water systems encompasse three systems that provide cooling water
to the RHR system, the EECW system, and the emergency diesel generators. The system

has dedicated loops for each function to provide cooling water from the ultimate heat sink
(RHR reservoir) to each heat source and return to the reservoir via mechanical draft cooling

towers,

3.8.2 ﬁmm.mmm
¢ service water system consists of ten motor driven service pumps (five for

each division) that take a suction from the RHR reservoir and supply water to the RHR heat
exchangers, each diesel generator cooling system, and the EECW heat exchangers. The
water returns to the reservoir through four mechanical draft cooling towers (two for each
division). Simplified diagrams of the diesel and emergency equipment service water
(EESW) subsystems are shown in Figures 3.8-1 and 3.8-2. Similar diagrams for the RHR
service water subsystem are shown in Figures 3.8-3 and 3.8-4.

3.8.3 Wﬂh
e RHR complex contains the ultimate heat sink as well as the pumps for the

RHRSW, the EESW, and diesel generator service water systems and the mechanical draft
cooling tow¢rs,

Diesel generator cooling is supplied to each diesel generator by its own
dedicated pump. Suppiy lines for each diesel are independent. The service water pumps
for the diesels start and stop automatically in conjunction with its own diesel. Water is
retuned to the reservoir and cooled by the mechanical draft cooling fans.

The RHRSW pumps supply water from the reservoir to the shell side of the
RHR heat exchanger,

Dedicated EESW pumps are started automatically upon loss of off-site power
and provide cooling water to the EECW heat exchungers for ventilation cooling.

Jo.d W
e service water system success criteria are defined for each heat load served.

The diesel generators and EECW heat exchangers are served by dedicated EESW system

pumps. For these componznts to receive adequate cocling their corresponding system

Eump must operate with an intact flow path. Each RHR heat exchanger is served by two
HRSW pumps. Both pumps are required for adequate cooling.

3.8.5  Coumpenent Information

A. RHR Se.vice Water Pumps (A, B, Cand D)
1. Rated fiuw. Aw)(gpm@ 185 ft. head (BO psid)
2. Rated capacity: S0
3. Type: vertical turbine

B. Emergency Equipment Service Water Pumps (A and B)
1. Rated flow: 1500 gpm @ 145 f1. head (63 psid)
2. Rated capacity: 100%
3. Type: vertical turbine

63 9/89



Lt

Generator Sery
P ' » y
Cd TIOW WA BT
e (¥)
Ty VT turt
te Heat Sink (tw
pPacity 145x 1
day coo '} { l;

' N

Wernr




‘swasAs (MSII) viem amsas wawdinby Adusbiow] pue (9saig Z Wuf A3 0oLl L-g'E unbiy

65



"Su0ije20] juduodwon) Bumoys swalsAs (MS33I)
19 921195 uawdinby Asusbiow3 pue PRSI Z Buf) IS4 00Uyl Z-g'¢ aunbiyg

g‘n‘ 0

Ho

Wiloa
— HALWM
1 W3
ks N 1T
e myr
m |
'
¥
L0
151
e
T
7 hH
4 6 AR}
— ﬁ kw (T RS s
5 1 .
. LR L R
E Lt
0% g
L L S
W e N
|
i
\ |
g \
ﬁ W - AR !
| AR S o 3
. / XA
el
‘\ 3 P
G
1 \ 1
L
L L R
T




WASAS (MASHHE) 717 901AI9S HHH 2 Muf) W94 03uul £EE aunby

Hﬁ i ‘é = q‘ﬂL’ Geiey (s
Bawis

lmmlﬁnwoih

—— — — - e S e e S —————————————————— e s e et
AN 1 B A B
. -
e - w03 s
e = Garnct :

WiiSAS

Q‘

9/89



‘SWoHe30] Jusuodwo) Dumoys wasAS (MSHHH) 1918 921MI9S HHE Z Wuy) a4 oduvl p8ce anbiy

(') £Q

" eem— - |
w‘ b W Pebs L ;
o609 ._..VN —
:. .- ‘.u Wecs WL EITeRS ﬁ
2 oD Pl— P il
- ...* .L‘ ‘ T \\ w
“ P
~ | —P>e— ¢ _ s...N
e “ m ~ _ » R by 35
! ey 45 T
ro) I B H — -
A o~ - i ~ i > . |
— R D) (—P<
\ e )wﬁ = .u " i1 ” 41
e __ i |
/0 | $ Y -
I { B LIRS
T 6: \;,/.\ .ﬁ* 82401 Gy ¢ ' d i
5 4w U % > g ¥ |
= CE e N ﬂlb. I 1 J/ {
¥t ‘I; !
e !
!
(2 P OTE o8 |
i
—o-taxu—
. N s MESTRE
f - — )
“ ) . — — : Dq .‘.w i /
| PR e e = .. .
(ML | m - | | 2
£ 3 3 | : N R M Sy 4
Wi w..1 S ; o v { - M M wrios ~ ”~ - ..o.-,z.A““ 3 — "
s i ) : 1§ . H e
* e — | D3 —) (—D< '
TN vemso _ i - S . ! j H
4 > 4 / 1 |
S\ ol ;U |
i ; - il MG
ot B e} 1t _m Ve M
s SRR 3 '} v 1 15 $ —— y X
- ntn-‘ ¥ o T 3 DG .,‘.M... e y /
-
1 = -
il
: o s s - “.“
i it
i f” « iz i ;
.n e e % L ._
£ 3 - )




69

68/6

Table 3.8-1. Fermi 2 RHR and Emergency Equipment Service Water Systems
Data Summary for Selected Components

COMPONENT 1D | comp. LOCATION | POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION __ |LOAD GRP. |
DG F603A MOV SWPM1 MCC77EA 280 SWGHMA AC/A
DG F6038 MOV SWPM2 MCC725C 280 SWGHRMC AC/C
DG F604A MOV SWPM1 MCC72EA 480 SWGRMA AC/A
DG 6048 MOV SWPM2 MCC72EC 480 SWGRMC AC/IC
DG FGOSA MOV SWPMI MCC 72t B 480 SWGRMB ACB
DG F6058 MOV SWPM2 MCC72€0 280 SWGRMD AC/D
DG PMPA MOP SWPM1 MCC72EA 480 SWGRMA AC/A
DG PMPB MDP SWPM2 MCC72tC 480 SWGRMC AC/C
DG PMPC MOP SWPM1 MCC 72t B 480 SWGHRMB ACB
DG PMPD MDP SWPM2 MCC72ED 280 SWGRMD AC/D
EESW 2A MDP SWPM1 BUS 728 480 SWGRMB ACB
EESW 2B MDP SWPM2 BUS-72€D 480 SWGRMD ACD
RHASW A MOP SWPM1 BUS 11EA 4160 SWGRMA AC/A
RHISW B MDP SWPM2 BUS 13EC 4160 SWGRMC ACIC
RHRSW C MDP SWPM1 BUS 12(8 4160 SWGHMB AC/B
RHASW D MOP SWPM2 BUS 14£D 4160 SWGHRMD AC/D




Fermi 2

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Fermi 2 site is located in Michigan about 25 miles south of Detroit on the
western shore of Lake Erie in Monroe County. A general view of the site is shown in
Figure 4-1 and more details of the major site buildings can be seen in Figure 4.2,

The largest buildi?l; on the site is the Turbine Building which houses the power
conversion equipment, the off-gas system and plant auxiliaries. The Auxiliary Building,
located to che west of the Turbine Building houses the main control room, computer facility
and electrical equipment. e

The Reactor Building is located to the west side of the Auxiliary Building and
houses the drywell, supprestion pool, the NSSS, som: auxiliary systems and the fuel
Slorage area

! The radioactive waste building is located on the north side of the Turbine
Building and the Office and Service Building is on the east side.

The RHR Complex is on the west side of the site and houses tiie emergency
diesel generators, the RHR cooling towers, the RHR service water reservoir, and the
RHRSW, EESW, and EDG service water pumps.

Two natural draft hyperbolic circulating water cooling towers are located on the
north portion of the site,

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-3 through 4-15 are section views and simplified building layout
drawings for the Fermi 2 containment, auxiliary building, and intake structure. The turbine
and service building, maintenance shop, and technical support building are not shown on
these drawings. Major rooms, stairways, elevaturs, and doorways are shown in the
simnlified layout drawings, however, many interior walls have been omitied for clarity,
Lubels 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.

A listing of components by iocation is presented in Table 4.2, Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table 1s 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
I. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear

Power Plants.”, ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory,
Nuclear Safety Information Center, January 1972.
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10.

11

13.

14,

15.

Table 4-1. Definition of Fermi 2 Building and

3LPNL

ABBAS
AIRLRM

BATRMA

BATRMB

CR

CRD

CSR630

CST
CTA603

CTA63]

DCI

DC2

DGI11

DGI12

Location Codes

Descriptions

3L Remote Shutdown Panel - located at 613'-6" elevation of the
Auxiliary Building just east of the Relay Room

Auxiliary Building Basement, located at the 562’ elevation

Air Lock Room, located adjacent to Reactor Containment - west
side

Battery Room A, located at the 643'-6" elevation of the
Auxiliary Building

Battery Room B, located at the 643'-6" elevation of the
Auxiliary Building

Control Room, located at the 643'-6" elevation of the Auxiliary
Building

Contr * Rod Drive Pump Room, located art the 562' 2levation of
the A * liary Building

Cable Spreading Room, located at the 630 elevation above the
Relay Room of the Auxiliary Building

Condensate Storage Tank, located outside in yard area.

Cable Tray Area, located at the 603'-6" elevation of the
Auxiliary Building

Cab'~ Tray Area, located at the 631' elevation of the Auxiliary
Building

DC Equipment Room 1, located at t=e 643-6" elevation of the
Auxiliary Building

DC Equipment Room 2, located at the 643'-6" elevation of the
Auxiliary Building

Diesel Generator Room 11, located at the 590'-8" elevation of
the RHR Complex

Diesel Generator Room 12, located at the 590'-8" elevation of
the RHR Complex
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16,

17.

18.

19.

20.

Table 4-1,

Codes
DG13

DG4

DGFO11

DGFO12

DGFO13

DGFO14

DGFANI11

DGFANI2

DGFANI3

DGFANI14

MCC72C-4A

HPCI

NECNRM

NECNRMB

NWCNRM

RBI

Definition of Fermi 2 Bullding and
Location Codes (Continued)

DRescriptions

Diesel Generator Room 13, located at the 590'-8" elevation of
the RHR Complex

Diesel Generator Room 14, located at the 590'-8" elevation of
the RHR Complex -

Diesel Generator Fuel Oil Storage Tank 11, located at the 590’
elevation of the RHR Complex

Diesel « .nerator Fuel Oil Storage Tank 12, located at the 590’
elevation of the RHR Complex

Diesel Generator Fuel Oil Storage Tank 13, located at the 590’
elevation of the RHR Complex

Diesel Generator Fuel Oil Storage Tank 14, located at the 590
elevation of the RHR Complex

Diesel Generator Fan No. 11, located at the 624’ elevation of the
RHR Complex

Dicsel Generator Fan No. 12, located at the 624" elevation of the
RHR Complex

Diesel Generator Fan No. 13, located at the 624’ elevation of the
RHR Complex

Diesel Generator Fan No, 14, located at the 624' elevation of the
RHR Complex

Motur Control Center 72C-4A, located on third floor of Reactor
Buiiding

High Pressure Coolant Injection Pump Room, located at 540’
elevation of the Reactor Building

Northeast Corner Room, located at the 540' elevation of the
Reactor Building

Northeast Comer Room - Basement, located at 562" elevation of
the Reactor Building

Northwest Corner Room, located at the 540 elevation of the
Reactor Building

Reactor Building - 1st Floor, located at the 540’ elevation of the
Reactor Building
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Table 4-1. Definition of Fermi 2 Buildinyg and
Location Codes (Continued)

‘NS

Reactor Building - 2nd Floor, located at the 540’ elevation of
Reactor Building

Reactor Containment

Relay Room, located at the 613'-6" elevation of the Auxiliar

JAry

Building

RHR Heat Exchanger Room A, located on 2nd floor of the
Reactor Building

RHR Heat Exchanger Room B, located on 2nd

Reactor Building

Reactor Water Cleanup
Reactor Building
Reactor Water Cleanup

\ 117 .
[\.nuu,\.:

112, Y N ) 5 i . 1 N
southeast Corner Room, located on

Reactor Building

£

southeast Comer Room - Basement

(o § )¢

f o > ""P Ndinnm
Of ¢ Keaclior bulding
¢

Stearm unnel lacated a
SICAIN TUnnel, 1ocated

Building - east side of the reactor containment
Southwest Corner Room, located at the 540

e
Reactor Building

N . . puy P ) N~ 1 . ’ | » A 1 .
Switchgear Room A, located at the 624’ eley

_Complex




Table 4-1. Definition of Fermi 2 Bullding and
Location Codes (Continued)

Lodes )ESCr

48, SWGRM(CD Switchgear Room CD, located at the 643'-6" elevation of th
Auxiliary Building

. " s oo S A \ e ~
D, located at elevation 624' elevation of the

49, SWGRMD

50. SWPMI Service Water Pump Room No. |, located at th¢ 590’ elevation
of the RHR Complex

51. SWPM2 Service Water Pump Room No

i}

of the RHR Complex

N Yanstad ¢ f .
2, located at the 590" elevatior

52. TBBAS Turbine Building - basement

-

53, TLSE Spent fuel operating floor, located at the 684'-6" elevation of the

CICY atll ( tNne
. . - nlAdAin e
Reactor Building

34, TOR Torus (Supr it the 540" elevation of the
i

Reactor Building

P 8

ression Pool), located
4
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Table 4-2 Partial Listing of Components by Location et

Ferm! Unit 2 (continued)

¥ TON | GYSTEM | COMPONENTID | COMP |
BaTE 1 ) i
FEE Ba13 B
€I EF [<eqT
Ceim ECCS | HPCI-FO04 MoV |
(HPC ECCS | HPCLFOOT | MOV |
cien ECCS | HPCIFOO7 WMoV
L&E ECCS | HPCIFO41 VoV
BT |ECCE | RPCITOP Yor
NECNAM ECCE | CSPMA Ve
NECNRM  [ECCS | CEPMC MDP
"NECNAN RCIC RCIC-FO2% MoV
LELED RCIC ACIC-FO31 L
Y 1 T £ o
NECNAM (4 RCICFo50 MOV
NECNAM RTIC RCIC-T0P YOP
(NECNAME RCIC RCIC-FO12 MOV
m—""_m‘—%ﬁ-#w MOP

CEREN BCCS [ HRPNC Ve
HE ECCS | ARR.FO16A oV
RET ECCS | RHA-FOZIA [Va)Y
RBT EF MGCC72E SA W
RD EF MGG 728-3A Wt
LB ECCS | C5-FO04B el
RBZ ECCS - oV
LER ECCS  |RWA-FOTEE. oy
LEB ECCS | AHR-FCZ1B MoV
GER EECW | EECW-PMPB MoP
GEH EECW | EECW-PMPA Vol
EEH EECW | EECW-HX-1 X

RB2 EECW | EECWHX 2 X

GER EP WCCTZF4aA WG
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Table 4-2 Partial Listing of Components by Location at

Ferml Unit 2 (continued)
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Table 4-2 Partial Listing of Components by Location at

Ferml Unit 2 (continued)
R SYSTEM | COMPONENT D | COMP
Wit —_— TYP
e Fo130 SRV
LEN RCS FOI13M -
L3 ACS FO19K SRV
(R RCS Fo13P SAV
AT HCS FO13A SRV
LS LEEEL]
HC ACS . [Fo1sC . |SAV |
RC RCS FO13D SAV
(AT ACS 013F SAV
LS RCS | FO130 SAV
AC RCS FOIaL SRV
AC s FG1aM SRV
LS HCS FOTaN SAV
L‘ﬁc RCS T SRV
AT LEIED SRV
LS LS Fo134 SRV
LS ACS FO13K TeRv
LS ACS K SAV
LS RCS FO13A AV
Lo RCS 573 SAV
LS Fo130 SRV
EE RCS F0130 v
(RC RCS FO1aF SRV
e ACS FOT3N SRV
LS ACS LKL SAV
RC RCS | FO13G EL
RC Fo1aL SRV
(FiC RS FO13M SAV
TRELAVAM EP PNL
lmx;\ ECCS | RHAFOO3A Moy

93
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Table 4-2 Partlal Listing of Components by Location at
Ferml Unit 2 (continued)

LOCATION EYSTEM | COMPONENTID | COMP
"RRRHYA ECCS "R 'Ugv'pi‘
R FHA ENCS | AHA-FO4BA MoV |
TRHARE ECCS  TRHA-FO03B oV
RHARKE Eccs | ARRFO4TE MoV
AHRHXE ECCS | RHA-FO4BE WMoV
WO o s v
RWCURA ECCS | CS-FOOBA  |MOV |
TAWCURA ACS RXC-Foo4 WV
AWCUHA RCS RXCFi19 MOV
"SECNAM ECCS | CoPMB MOP
[SECNAM TESPMD MOP
SECNAMB . |ECCS | CS-FO15 MoV
ETMTUN  |ECCS | HPCIFO03 OV
STMTUN o HPCI-Fo06 MOV
[STMTUN RCIC RCIC-FO08 MOV
STMTUN ACIC ACIC-FO13 MOV
[STMTUN RCS  |RCSFO19 MoV
STMTUN HBCI FO03 MOV
STMTUN (o3 RCIC-FO08 MoV
[SWCNAM ECCS | RHAPNE MOP
SWCNAM RHA PO NOF
(SWGAMA EF CB.11EA T8
SWGAMA {3 BUS T1EA U
SWGHMA 33 $063 BNL
"SWGRMA EF MCC72EA Wt
[SWGRMA 3 SO36A XFWE |
[EWERMA BUS.72EA BUS
SWGRMAB £ MCCT28-2A MCC
SWGRMAB EF BUS-.64B BUS
[SWGHMAE €S US-64c BUS
[SWGAMAB 3 US.72 BUS
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Ferm! Unit 2 (continued)

Table 4-2 Partial Listing of Components by Location at

™ LOCATION | SYSTEM | COMPONENTID | COMP |
TR TSR V3
EWGHANMAE 22A i
EWGRMAE EF S029A MR |
SWORME EP 1 —[C8
EWGRAME 43 BUS1E BUS
SWGHMB EP VI CTZED MCC
LSWW P S037A

"EWGRAME BUETIEE BUS
"EWGANC EP CBT3EC TE
SWGRMC P BUSTIEC BUS

[ SWGAMC TP S066 PNL
SWGRMC EP MCCT2EC e
"SWORNG 3 S036A R
SWGRNWC EE BUS 72EC U

[ SWGRAMCD EF MCCI2F-2A e
SWGRAMCD TP BUSE5F BUS
SWGRAMCD EF BUS.72E BUS
SWGAMCD EP BUS.72F U
SWGRANCD EP §0208 MR |
SWGRNKD 13 SFRL) R
SWGAMCD 7 BUS6SE BUS
SWGRMD. EP CH.T4ED (o1
SWGAMD EF BUST4ED BUS
SWaAD 4 WMCCT2ED e
SWGRAMD SO30A VR
SWORMD BUS 72ED BUS
B AHASW | DG FE05A MoV
ERE RHFSW | DG-FB04A oV
(SWEMT | RHASW | DG FBOSA oV
LR AHASW | DG PMPA WDP
EWeM HASW | DG-EMPC oe




Table 4-2 Partial Listing of Components by Location at
Ferinl Unit 2 (continued)

(GTATION | SYSTEM | COMPONENTID |
EWENT | RHRSW | AHABWL WOP
BWEMT | AHRSW | cee. oA [Vl
EWPMZ RHRSW | DG Feoa8 [ WOV
(EWPNE | AHREW | DG-F604B WMoY
SWPMZ ARRSW | DG-FeosE MoV
i P T ) V5P
SWENE RRSW | DG PWPD Vi3
SWPMZ AHRSW | EESW. 2B MOP
EWPM2 ARASW | RRASW.B MOP
SWEMZ | AHRSW | AHRSW D MOP
YOR | ECCS  |CB-FOISA Vo]
[TOR ECCS | CS-FOI6A v
YoR ECCS | CS.FO36E WMoV
TOR ECCS | SUPP TANK
R B -1 = o o
(YOR [{o 18 WBCI-Foag AoV
(TOR ECCS | SUPP FANK
[TOR  |ECCS | RHRA-FOO4A MOV
ToR ECCS | AHA-FOOAE | MOV
YoR  |ECCS | RHA-FOO4C OV
(YoR  |ECCS | RHRA-FOO4D MOV
TOR Eccs HR-FOOBA WMoV
[YoR ECCS | RHAFO06E MoV
foR  |ECCS | ANA-FO06C MoV
TOR . |ECCS | RHR-FO0ED MOV
(TOR T8 |RHR-FO10 MOV
(TOR . |ECCS | RHR.FOI0 MOV
[TOR _ |ECCS  |RAHR-FOI7A MOV
ToR ECCS  [RNRFOT7B SV
[ToR ECCS | RHR FO24A MOV
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Table 4-2 Partial Listing of Components by Location et
Ferml Unit 2 (continued)

[ LOGATION | SYSTEM | COMPONENTID | COMP |
R T TR
YOR . |ECCS | RHR-FOZBA MOV
YoR | ECCS | AHRA-FOE MoV
YOR BHRF61IA MOV |
YOR ECCS RHAFEIIE [V'e)Y
YoR . |ECCS | SUPF TANK
ToR R TRECT®0 oV
(YoR RCIC RCIC-FOI® MOV |
[YoR ACS SUPP FANK
YOR ACS - TV |
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Fermi 2

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

Al, SYSTEM DRAWINGS
Al.l Fluid System Drawings

The simplified system drawl‘r_\‘gs are accurate representations 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 diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

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

lorizontal lines always dominate and break vertical lines.

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

A-l,

- Most valve and pump symbols are designed to allow the reader to
distinguisii among similar components based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive &
turbine, pneumatic or hydraulic source for valve operation, etc.)

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

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

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

this Sourcebook.

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

- Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground j.ipe 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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Fermi 2
Al.2 Electrical System Drawings

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

Flow generally is top to bottom
In the AC power drawings, the interface with the switchyard and/or offsite
id is shown at the top of the drawing,
n the DC power drawings, the batieries and the interface with the AC
wer system are shown at the top of the drawing.
ertical lines dominate and break horizontal lines.

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

Locations are identified in terms of plant location codes 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 components represent the actual physical location of
the component.
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the
discrewe components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

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

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

A2.2 Layout Drawings

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

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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MANUAL NON-RETURM
VALVE « XCV (OPEN/CLOSED)

< P MANVAL VALVE - XV
(OPEN/CLOSED)

_&_._ & MOTOR-OPERATED VALVE - MOV
(OPEN/CLOSED)

..%__x. SOLENOID-OPERA D YALVE . 8OV
(OPEN/CLOSED)

_&___a_ HYDRAULIC VALVE - MY
(OPEN/CLOSED)

&
__“__ PNEUMATIC VALVE « NY
(OPEN/CLOSED)

'

MOTOR-OPERATED
S WAY VALVE - MOV
(CLOSED PORT MAY VARY)

SOLENOID-OPERATED
3-WAY VALVE . 80V
(CLOSED PORT MAY VARY)

HYDRAULIC NON-RETURN
VALVE - HCY (OPEN/CLOSED)

o

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

'

CHECK VALVE . CV SAFETY VALVE . 8V

(CLOSED)

POWER-OPERATED RELIEF VALVE,
PNEUMATICALLY OPERATED - PORV

OR

DUAL-FUNCTION SAFETY/RELIEF
VALVE - SRV

(CLOSED)

CENTRIFUGAL
MOTOR-DRIVEN PUMP . MDP

CENTRIFUGAL
TURBINE-DRIVEN PUMP . TDP

-
POWER OPERATED RELIEF VALVE,
SOLENOID-PILOT TYPE - PORY
(CLOSED)

POSITIVE DISPLACEMENT
TURBINE-DRIVEN PUMP . TD?

POSITIVE DISPLACEMENT
! MOTOR-DRIVEN PUMP . MDP

DR e T e T

Figure A-1. Key To Symbols in Fluid System Drawings
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PWRBWR
REACTOR VESSEL - RY

N\~ HEAT EXCHANGER - WX

-

*J\r'*— STEAM- TO-WATER

OR WATER-TO-STEAM MHEAT

EXCHANGER (LE. FEEDWATER
MEATER, DRAIN COOLER, ETC,) « MX

Oon O TANK . TX

—-{D RUPTURE DISK - RD

—E}— CRIFICE - OR

- (

i

g

MAIN CONDENSER - COND

MECHANICAL DRAFTY
COOLING TOWER

AIR COOLING UNIT - ATV

SPRAY NOZILES - SN

FILTER - FLY

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

(Continued)
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AC DIESEL GENERATOR - DO

BATTERY
OR AC TURBINE GENERATOR

CRCUIY B’:!Af‘.l" ce - , INTERLOCKED
(OFPENCLOSED CIRCUIT BREAKERS . CB

SWITCH sw
AUTOMATIC 5 OR OTHER TYPE OF
TRANSFER SWITCH ATS . ( DISCONNECT DEVICE

OR (OPEN/CLOSED
MANUAL TRANSFER

SWITCH MTS

s TCHGEAR BUS Bus

CR

MOTOR CONTROL CENTER . MCC OR TRANSFORMER « TRAN
OR

DISTRIBUTION PANE PN

BATTERY CHARGER (RECTIFIER
INVERTER INV

RELAY CONTACTS
OPENCLOSED

MOTOR GENERATGH

Figure A-2, Key To Symbols In Electrical System Drawings




?T"‘U'QRS \ SPIRAL
D « Down STAIRCASE

LADDER
UsUp

ELEVATOR
D « Down

HATCH OR

OPEN AREA
GRATING DECK

(NO FLOOR)

PERSONNEL DOOR EQUIPMENT DOCOCR

RAILROAD TRACKS FENCE LINCT

TANK/WATER
AREA

rigure A-3. Key To Symbols In Facility Layout Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES

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

SYSTEM (also LOAD SYSTEM) - Ali components associa. *d withh @ ~articular system
description in the Lourcebook have the saine system code 10 the data base System codes
used in this Sourcebook are the followng:

Code Refiviuon

RCS Reactor Coolant Systern

RCIC Reactor Core Isnlation Cooling Jystem

ECCS Emergency Core Cooling Systems (including HPCI, LPCI,
LPCS and ADS)

EP Electric Power § 'stem

EECW Emergency Equipment Cooling Water System

RHRSW RHR and Emergency Equipment Service Water Systerns

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table matches the component ID that appears in the corresponding svstem
drawing. The component [D generally begirs 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 corresponds to what the plant
ca'ls the component (e.g. HPI, RHR). An example is HPI-730, dencting “alve number
730 in the high pressure injectinn system, which is part of the ECCS. The component
number is a coni~action of the . omponent number appearing in the plant piping and
inscrumentation drawings (P&IDs) and 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 1o 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 particular component
(i.e. a load or a distribution component) is the next higher electrical distribution or
generating component in a distribution system. A single component 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
power source is enter>d in this field. The downstream (output) voltage of a transformer,
inverter, or battery charger 1s 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
(le. 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

LCOMPONENT

VALVES
Motor-operated valve
Pneumatic 'amopcrmcda valve
Hydraulic valve
Solenoid- operated valve
Manual valve
Check valve
Pneumatic non-return valve
Hydraulic non-return valve
Safety valve
Dual function safety/reuef valve
Power-operated rehef valve
(pneumatic or solenoid-operated)

PUMPS
Motor-driven pump (ceutrifugal or PD
Turbine-driven pump (centrifugal of PD
Dissel-driven pump (centrifugal of PD

OTHER FLUID SYSTEM COMPONENTS
Reactor vessel
Steam generator (L)-tube or once-through
Heat exchanger (water-to-water HX
or water-to-air HX)
Cooling tower
Tank
sump
Rupture disk
U!.I‘h‘('
Filter or strainer
apray nozzie
Heaters (i.¢. pressurizer heaters

ENTL ATION \\ TEM COMPONENTS
Fan (motor-driven, any type)
Alr \.\\m"i unit (air-to-water HX, usually

\C l A\ul L a ian)

C ndensing (air-cond

EMERGENCY POWER SOURCES
Diesel generator
Gas turbine generator

Battery

!‘(!\L“ I !l)l‘

MOV
NY or AOV
HV
SOV
XV
CV
NCV
HCYV
SV
SRV
PORY

MDP
TDP
DDP

RY
SG
HX

CT

TANK or TK
SUMP

RD

ORII

FLT

SN

HTR

FAN
ACLl o
COND
DG

G1
BATT




TABLE B-L

COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:

Bus or switc

COMPONENT IYPE CODES (Continued)

hgear

Motor control center
Distribution pane: =: ~s*_ nel

Transformer

Battery charger (rectifier)
Inverter

Uninterruptible

er supply (a unit that may

include battery, battery charger, and inverter)

Motor

nerator

Circuit breaker

Switch

Automatic transfer switch
', o transfer switch

108

COME TXFE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SW
ATS
MTS
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