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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 Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independently venified 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 repert 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 Applications Intemational 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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& SYSTEM INFORMATION

This section contains descriptions of selected systems at Davis-Besse in terms
of generul function, operation, system success criteria, major components, and support
system requirements. A summary of major systems at Davis-Besse is presented in Table 3-
L. In the "Report Section" column of this table, a section reference (i.e. 3.1, 3.2, etc.) is
provided for all systems that are described in this report. An entry of "X" in this column
means that the system is not described in this report. In the "FSAR Section Reference”
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where additioral information on each system can be found. Other sources of information
on tkis plant are identified in the bibliography in Section 5.

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

to
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Table 3-1. Summary of Davis Besse Systems Covered in this Report

Generic

System Name

Reacter Heat Removal Systems
- Reactor Coolant System (RCS)

Auxihary Feedwater (AFW) and
Secondary Steam Relief (SSR)
Systems

Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection
& Recirculation
- Low-pressure Injection
& Recirculation

Decay Heat Removal (DHR)
System (Residual Heat Removal
{RHR) System)
Main Steam and Power Conversion
Systems
- Other Heat Removal Systems
Eeactor Coolant Inventory Control Systems
Chemical and Volume Control System
(CVCS) (Charging System)

ECCS

Plant-Specific
System Name

Same

Same

Same

Same

Same

Main Steam Supply System,

Condensate and Feed Water System,

Circulating Water System

None identified

Makeup and Punification System,
Chemical Addition System

See ECCS, above

Report
Section

3.1

3.2

FSAR Section
Reference

103
10.4
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Table 3-1. Sammary of Davis Besse Systems Covered in this Report (Continued)

Generic

System Name

Containment Systems
- Contammment

Containment Heat Removal Systems
- Containmem Spray System

- Containment Fan Cooler System

Containment Normal Ventilation Systems
- Combustible Gas Control Systems
Reactor and Reactivity Conirol Systems
- Reactor Core
Control Rod Sysiem
Boration Systems
Instrumentation & Control (I&C) Systems
Reactor Protection System (RPS)

- Engineered Safety Feature Actuation
System (ESFAS)

Remote Shutdown System

Plant-Specific

Same

Same
Containment Air Cooling System

See Containment Air Cooling
System

Comainment Hydrogen Dilution
System, Hydrogen Purge System
Same

Control Rod Drive Control System
See Makeup & Purification System,
above

Same

Safety Features Actuation System,
Steam and Feedwater Line

Rupture Control System,

Generator Level Control System

Auxihary Shutdown Panel

Report
Sect’on

X

X

35
35

FSAR Section
Reference
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Fable 3-1. Summary of Davis Besse Systems Covered in this Report (Continued)

Plant-Specific Report
I |

(zeneric
System Namg System Nameg Section

Instrumentation & Control (1&C) Systems
{continued)
Other 1&C Systems

Support Systems
Class 1E Electnc Power System

ctric Power System
erator Auxthary Systems
Coemponent Cooling Water (CCW)
System
Service Water !
iher Cooling Non-idenufied

Protection Systeny: Same

Room Heaung, Venulanng, and Arr Conuol Room Air Conds
' cthary Building

n, Fuel

ming (HVAC) Systems

>y

Instrument and Service Air Systems




Fable 3-1. Summary of Davis Besse Systems Covered in ihis Report (Continued)

Generic Plani-Specific Report FSAR Section
System Name

Syt ! Section
Retucling and Spent Fuel Systems ame X
Radwacuve Waste Systems

Radiation Protection Systems Same




Figure 3-1. Cooling Water Systems Functional Diagram for Davis-Besse
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Table 3.1-1. Davis Besse Reactor Coolant System Data Summary
for Selected Components
COMPONENT 1D | COMP. LOCAT'ON POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
TYPE LOCATION LOAD GRP

DH11 MOV HC MCC-F11A 480 ELECTPENEM2 | B

DH12 MOV RC MCC-£118 480 585ABHAL L A

MU1TA MOV RC MCC-F12A 480 LVSGRM2 i =
MU1B MOV RC MCC F12A 480 LVSGHM2 B

MUZA MOV RC MCC-E118 480 585ABHALL A

MU28 MOV HC MCC-E11B 480 585ABHALL A

PZRHIR A HIR RC MCC-E12A 480 LVSGRM1 A
PZRHIAB HIR HC fMACC F12A 480 LVSGRMZ2 B

RC11 MOV RC MCC-F12A 480 LVSGRM?2 B

RC2A SOV HC PNL-DBP 125 LVSGRM2 2
RCS-VESSEL RV RC




AUXILIARY FEEDWATER (AFW) SYSTEM AND SECOND
STEAM RELIEF (SSR) SYSTEM i
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3.2.7

o

Davis-Besse

2. Remote manual !
a. Plant operators can place the AFW system in operation from the main
control room.
b. AFW pump speed can be controlled from the remote shutdown panel.

3. Manual
a. The AFW pumps can be started and controlled locally. Valves can be
operated iocally.
b. Alignment to supply the AFW system f 'm the fire protection system
must be done manualily.

. Motve Power

1. AFW motor-operateu valves are Class 1E AC and DC loads as described in
Section 3.6. Note that DC powered valves AFW106, AFW360 and
AFW3870 are all associated with AFW pump l-1 supplying steam
generator 1-1. The remaining valves in the system require AC power,
Operation of AFW pump 1-2 requires AC power or local manual actions to
open its steam supply valve AFW107. All cross-ties also require AC power
or local manual actions (Ref, 1).

2. The power supply paths for isolation valves AFW599 and AFWG608 have
series circuit breakers (actually series magneuc contactors) in two different
motor control centers. Operation of these valves requires that both sets of
contactors be closed. This design feature appears to be intended to reduce
the probability of a spurious closure of the steam generator isolation valves.

Other

L. Lubrication and cooling are provided locally for pumps and the turbine
drive. The pump cooling system is shown in Figure 3.2-4,

2. Both AFW pumps require minimum flow protection which is provided by
the normally open recirculation flow path shown in Figure 3.2-4.

3. AFW pump room ventilation is discussed in Section 3.9,

4

. Control air requirements to support operation of the atmospheric steam
dump valves is not known.

Section 3.2 References

. Youngblood, R. and Papzoglou, I.A., "Review of the Davis-Besse Unit No. 1

Auxiliary Feedwater System Reliability Analysis", NUREG/CR-3530,
Brookhaven National Laboratory, February 1984,

. NUREG-1154, "Loss of Main and \uxiliary Feedwater Event at the Davis

Besse Plant on June 9, 1985", US™ L0, July 1985,
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Figure 32-3. Davis Besse Fire Water Supply to the AFW System




Figure 3.2-4. Davis Besse AFW Pump Cooling And Minimum
Flow And Full Flow Recirculatioi. Features
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Davis-Besse

334 Egém.&ms_cmm
A mitigation requires that the functions of emergency coolant injection, and

emergency coolant recirculation be accomplished. The ECI1 system success criteria for a
small LOCA inside containment are the following (Ref. 1):

At least one HPI pumf or both makeup pumps take a suction nn <« BWST and
inject into the RCS cold legs

Heat is cemoved via the steam generators by the auxiliary feedwater and
secondary steam relief systems (to reduce RCS pressure)

If the above system success criteria are met, then the following ECR success criterion for 2
small LOCA will apply:

At least one DHR pump is aligned and takes suction on the containment sump,
and directs flow to the suction side of the corresponding HPI pump which
returns the water to the RCS. This is the high pressure recirculation flow path
(Ref. 2, Section 6.3.1.4).

The ECI system success criteria for a large LOCA inside contaiument are the
following (Ref, 2, Section 6.3.2.11).

At least one core flood tank injects into the RCS, and

{M l=ast one HPI pump take a suction on the BWST and inject into the RCS cold
egs, and

At least one DHR pump take a suction on the BWST and inject into the RCS
cold legs

ECR for a large LOCA can be established by realigning the suction of one DHR pump to
the containment sump,

3.3.5  Component Information

A. High pressure injection pumps 1-1 and 1-2
l. Rated flow: 500 ggr‘;@ 2700 ft head (1170 psid)
<. Rated capacity: 1
3. Discharge pressure at shutoff head: 1625 psig
4. Type: centrifugal

B. Low pressure ingecdon (decay heat removal) fumps 1-1and 1-2
I Rated flow: 3000 gpm @ 350 ft. head (152 psid)
2. Rated capacity: 100%
3. Discharge pressure at shutoff head: |86 psig
4. Type: cuntrifugal

C. Core "lood tarks (2)
L. #ccumulitor total volume: 1410 fi3
2. Minim.m water volume: 1040 fi3
3. Normal operating pressure: 600 psig
4. Nominal bori¢ acid concentration: 1800 ppm

24 1/89



3.3.6

3.3.7

Davis-Besse

D. Borated water storage tank

. Capacity: 550,000 gallons

2. Minimum water volume: 482,778 gallons
3. Design pressure: Atmospheric

4. Minimum boron concentration: 1800 ppm

E. DHR coolers 1-1 and 1.2

o

-
-

Design duty: 30 x 106 Btu/hr
Type: shell and tube

Support Systems and Interfaces

. Control signals

1. Automatic
The ECCS injection subsystems are automatically actuated by the safety
teatures actuation system (SFAS) as described in Section 3.5,
2 Remote manual
4. An SFAS signal can be initiatea by remote manual means from the main
control room,
b. The transition from the injection to the recirculation phase of ECCS

operation is initiated by remote manual means.

. Motive Power

1. The ECCS motor-driven pumps and motor-operated va!ves are Class 1E AC
loads that can be supplied from the standby diesel generators as described in
Section 3.6, ‘

Other

I. Each HPl and DHR pump and the DHR coolers are served from redundant
loops of the CCW system (see Section 3,7).

2. Anexternal circulating lube oil system is provided for the HPI pump thrust
bearings. The forced lube oil system for each HPI pump utilizes two oil
pumps, one AC powered and one supplied from 125 VDC, Normal

operation utilizes the AC pump. Power sources for these lube oi! pumps are
listed below:

HPI Pump AC lube pump DRC lube pump
1-1 MCC-EI12E DC-MCC1
1-2 MCC-F12A DC-MCC2

3. ECCS pump room ventilation is discussed in Section 39,

Section 3.3, References

. NUREG-0565, "Generic Evaluation of Small Break Loss-of-Coolant Accident

Behavior in Babcock and Wilcox Designed 177-FA Operating Ficnt", USNRC,
January 1980,

. Davis-Besse Updated Final Safety Analysis [ epon,

o
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Figure 3.3-3. Davis-Besse Low Pressure Injection/Recirculation System
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Table 3.3-1. Davis Besse Emergency Core Cooling System Data Summary
for Selected Components

COMPONENT 1D COMP. LtOCATION POWER SOURCE {VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP

PP PENRM1

DH1-1 MDP ECCSHM1 BUS-C1 4160 HVSGHMT A R

DH1-2 MDP ECCSRM2 BUS D1 4760 HVSGRM? B

DH14A NV DHXHIM UNKNOWN

DH14B NV DHXHM UNKNOWN

DH1A MOV PENRMZ MCC F11C 4ac PENRM? H

DHIB MOV PENRMT MCC ET1A 480 S65ABHALL A

DH2733 MOV ECCSRM2 MCC E11A 480 S565ABHALL A

DH2734 MOV DHXFM MCC F11C 480 PEN7M2 B

CH63 MOV ECCSRM2 MCC F11E 480 PPTUN H

DHE4 MOV ECCSHMI MCC E11E 480 CRDHM A

Dri9A MOV MK HM MCC F11C 480 PENHM? #

DHA9B MOV MKUPHM MCC E11A 4RQ S565ABHALL A

DHX 1.2 HX DHXHM

DHX1-1 HX DHXRM

HP2A MOV PENRM2 MCCF11C 480 PENRM? t

HP28 MOV PENRM2 MCC-F11C 480 PENHM? 8

HP2C MOV PENRM1 MCC ET1A 480 SS5ABHALL A

HP2D MOV PENRM1 MCCE11A 480 S6SABHALL A

HP1 -1 MOP ECCSRM1 BUS-C1 4160 HVSGHM1 A

HP11-2 MDP ECCSRM2 BUS D1 4160 HYSGRMZ )




Davis-Besse
3.4 MAKET'P AND PURIFICATION SYSTEM

34 %nm .

¢ makeup system, in conjunction with the purification system, is responsible
for maintaining the proper water inventory in the Reactor Coolant S ystem and maintaining
water purity and the proper concentration of neutron absorbir ¢ and corrosion inhibiting
chemicals in the reactor coolant. The makeup function is assumed to be required to
maintain tne plant in a long-term hot shutdown condition. The makeu system is not
considered to be part of the Emergency Core Cooling System (ECCS, see Section 3.3),

342 annnm
e niakeup and purification system provides a meuns for injection of control

poison in the form of boric acid solution, chemical additions for corrosion control, and
reactor coolant cleanup and degasification, This system also adds makeup water to the
RCS, draws of a smalrsidc stream of reactor coolant for purification and provides seal
water injection to the reactor coolant pump seals.

The functions of the makeup and purification system are performed by the
following components: (a) the charging pumps, (b) boric acid pumps, (¢) primary water
and demineralized water transfer pumps, (d) makeup tank, (¢) boric acid addition tank, (f)
primary water storage tank (PWS‘?’). (g) demineralized water storage tank, and (h) various
heat exchangers and demineralizers.

implified drawings of the makeup and purification system, focusing on the
makeup portion of the system, are shown in Figures 3.4-1 t0 3.4-4. A summary of data on
selected makeup system components 1s presented in Table 3.4-1,

3.4 %\mm..ﬂmml.nn
uning normal plant operation, one makeup Sump is running with its suction

aligned to the makeup tank. The letdown flow from RC cold leg 1 is cooled in the shell
side of the regenerative heat exchanger. then directed to the punfication system aad the
makeup tank. The reactor makeup control system maintains the desired inventory 1 the
makeup tank. The bulk of the makeup flow is pumped back to the RCS through the tube
side of the regenerative heat exchanger. One makeup line into cold leg 3 is provided. A

portion of the charging flow is directed 1o the reactor coolant pumps through a seal wate:
injection filter.

344 %mm.&mm_cmm
e following success cniterion is assumed for post-transient makeup:

+ 1 of 2 centrifugal makeup pumps

3.4.5  Component Information

A. Makeup pumps 1-1 and 1-2
1. Rated flow: 150 @ 2514 psid
2. Rated capacity: 100% (based on makeup function)
3. Type: centrifugal

B. Borated Water Storage Tank (BWST)
1. Capacity: 550,000 gallons
2. Minimum water volume: 482,778 gallons
3. Boron concentration: 1,800 minimum
4. Operating pressure: atmospheric

3 1/89
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Table 3.4-1. Davis Besse Makeup and Purification System Data Summary
for Selected Components

COMPONENT 1D | COMP. LOCATION POWER SOURCE |VOLTAG r' PCWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP

BA-TK1-1 K BATNKHM

BA-TK1-2 K BATNKRM

BA1-1 MDDy BATNKRM MCCEND 480 MEUPCOR A
BA1-2 MOP BATNKRM MCC £11D 480 MEUPCOR 8
BWST TK BWST

DH7A MOV BWSTVPIT MCCF118 480 MCCF118i 4 B
DH/B MOV BWSITVPIT MCC E1,:A 480 S6SAGHALL A
DWST TK UNKNOWN
DWX1-1 MDP UNKNOWN UNKNOWN
Dwxi-2 MDP UNKNOWN UNENOWN
Dwx1-3 MDP UNKNOWN UNKNOWN
MU1-1 MDP MKUPRM BUS-C1 4160 HVSGHM1 A
MU1-2 MDP MKUPHM BUS D1 4160 HVSGRM2 8
MU32 NV MKUPRHM UNKNOWN
MU33 NV PENRM2 UNKNOWN
MU3971 MOV MKUPHRM MCC-E11D 480 MKUPCOR A
MU3971 MOV MKUPRM MCC-E11D 480 MKUFCOR A
MU40 MOV UNKNOWN MCC-E11A 480 S65ABHALL A
PWST TK PWST
PWX1-1 MOP S8S5ABHALL MCC ENC 480 585ABHALL A
PWx1-2 MDP S85ABHALL MCC F118 480 MCCF118RM 8




Davis-Besse
3.5 INSTRUMENTATION AND CONTROL (1 & C) SYSTEMS

3.8.1 %m.m_ﬂmuu
¢ instrumentation and control systems include the Reactor Protection System

(RPS), Anticipatory Reactor Trip System (ARTS), the Safety Features Actuation System
(SFAS), the Steam and Feedwater Line Rupture Control System (SFRCS), the Steam
Generator Level Control System and <vstems for the display of plant information to the
operators. The RPS, SFAS and SFRCL norior the reecior plant, and alert the operator to
‘ake corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the reactor when plant conditions exceed
one or more specified limits,. The SFAS and SFRCS will automatically actuate selected
“afety systems based on the specific limits or combinations of limits that are exceeded. A
remote shutdown capability is provided to ensure the reactor can be brought to a safe
condition in the event the main coatrol room must be evacuated.

3.8,2

The RPS includes sensor and transmitter units, logic units, and output trip
relays that operate reactor trip circuit breakers to cause a reactor scram. The ARTS is an
input to the RPS. The SFAS and SFRCS includes sensor and transmitter units. logic units
and relays that interface with the control cireuits for the many different sets of components
that can be actuated by the these systems. Operator instrumentation display systems consist
of display panels in the control room and at the Auxiliary Shutdown Panel (ASP) that are
powered by the 120 VAC and 125 VDC electric power system (see Section 3.6).

3.5.3  Ssstem Operation

A. RPS

The B&W RPS has four input instrument channels (1, 2. 3. and 4), each
terminating in a channel trip relay that provides an input to four reactor trip
mouules. Each reactor trip module is a 2-out-of-4 logic unit that is controlled
by the four input instrument channels. A trip of any two of the four input
channels should trip all four reactor trip modules. The scram breaker contacts
are arranged in what is effectively a 1-out-of-2-taken-twice logic. RPS trips are
listed below (Ref. 1, Section 7.2):

- Manual
- Overpower
- High neutron flux {flow-biased limit)

- High neutron flux for number and combination of coviant YU i
operation

igh reactor outlet temperature
Low RCS pressure
High RCS pressure

High containment pressure

In addition, the Anticipatory Reactor Trip System (ARTS) provides a trip input
to the RPS based on the following (Ref. 1, Section 7.4);

38 1/89



Davis-Besse

Loss of both main feedwater pumps
Main turbine tri i
- Steam and Feedwater Line Rupture Control System (SFRCS) trip

The manuai scram circuit bypasses the RPS logic trains and directly deenergizes
the undervoltage coils in the scram breakers, causing these breakers to open.

. SFAS

The SFAS has four input instrument channels (1, 2, 3 and 4) and a 2-out-of-
four trip logic that is designed to be failsafe (i.e. a channe! will tri upon loss of
control power). The four input logic channels monitor the fo lowing plant
parameters (Ref. 1, Section 7.3):

Containment radiation level
Containment pressure

- RCS pressure

- Essential bus voltag

- BWST level

There are two SFAS output actuation trains, A and B. In general, tne SFAS
"A" train controls squipment powered from Class 1E AC electrical Division A
and the SFAS "B" train controls redundant equipment powered from Division
B. An individual component usually receives an actuation signal from only one
SFAS train, The SFAS generates the following signals: (1) high pressure
injection actuation, (2) low pressure injection actuation, (3) containment
isolation, (4) containment spray actuation, () containment fan cooler actuation,
(6) CCW system actuation, (7) service water system actuation, (8) emergency
ventilation system actuation, (9) BWST low level alarm, and (10) diesel
generator and load sequencer actuation. The control room operators can
manuaily trip the SFAS logic subsystems.

. SFRCS

The SFRCS is an automatic actuation system that performs the following
functions (Ref. 1, Section 7.4):

= Auxiliary Feedwater System actuation based on the following:
* Loss of both main feedwater pumps
Loss of all main coolant pumps
Main feedwater or main steam line rurmre as determined by:
Main steam pressure drops to 591.6 psig, or

Steam generator pressure more than 197.6 psig above main
feedwater pressure
AFW feed isolation 1o a faulted steam generator (Ref, 2)
Main steam or feedwater line isolation followin g detection of a steam or feed
line breach
Anticipatory Reactor Trip System (ARTS) input

The SFRCS has two redundant, independent actuation channels. Within each
actuation channel, one logic channel is AC powered and one is DC powered.

Both logic channels must trip in order to actuate most comporents controlled by
the SFRCS actuation channel.
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The SFRCS is a failsafe (deenergize 1o trip) system, therefore loss of control
power will cause the logic to trip.

Steam Generator Level Control System ‘ : A
When auxiliary feedwater is required, essential level control is provided to
maintain the steam generator at an uncompensated level of 99 inches.

Auxiliary Shutdown Panel (ASP)

Plant operators can establish and maintain a safe hot shutdown condition from
the ASP when the main control room is not habitable. The following controls
are nrovided on this panel to accomplish hot shutdewn (Ref, 1):

- Pressurizer heater controls and control transfer switches (to ¢r from the
Main Control Boards)

- Auxiliary feed pump governor controls and control transfer switches (1o or
from the Main Control boards)

- Service water isolation vaive switches and control transfer switches (10 or
from the Main Control Boards)

Inasmuch as the station can be maintained in a safe hot shutdown condition
from the outside the control room until access to the control room is regained,
the need for taking the station to a cold shutdown condition from outside the
control room is not anticipated. However, the ability to bring the station to a
cold shutdown condition from, outside the control room exists with the present
station design. Through local controls, all necessary functions can be
performed outside the control room,

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 temporanly removed from
service for testing or maintenance (i.e. the channel has a fail-safe failure mode).
A reactor scram will oceur upon loss of control power to the RPS. A reactor
scram usually is implemented by the scram circuit breakers which must open in
response to a scram signal. Typically, there are two series seram circuit
breakers in the power path to the scram rods. In this case, one of two circuit
breakers must open. Details of the scram system for Davis-Besse have not been
determined.

. SFAS and SFRCS

A single component usually receives a signal from only one actuation system
output train. SFAS and SFRCS Trains A and B must be available in order to
automatically actuate the respective components listed in A, above. The Davis-
Besse USAR (Ref. 1) states that these systemns are failsafe (i.e. use hindrance
input logic with normal = 1, trip = 0); therefore, the input logic channels will
trip on loss of control power. It is not clear if control power 1s needed for the
SFAS and SFRCS to send an actuation signal from the gutput logic to the
respective actuated component

Manually-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or eperating
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oups of components by manually tripping the RPS or an SFAS subsystem.
g)e control room operators also iaay 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,
Support Systems and Interfaces
Control Power
I. RPS
The RPS input instrument channels are powered from 120 VAC essential
distribution panels Y1, Y2, Y3 and Y4,
. SFAS
The SFAS input instrument channels are powered from 120 VAC essential
“istribution panels Y1, Y2, Y3 and Y4, The SFAS A and B output logic
. din power sources have not been identified, however, some SFAS
solenoid valves are known to be powered from 125 VDC essential
distribution panels D1P and D2P.
3. SFRCS
The SFRCS instrument channels are powered from 120 VAC essential
distribution panels Y1 and Y2. The power sources for SFRCS DC.
powered logic channels have not been identified.
4. Steam Generator Water Level Control System
Control power source has not been identified.
5. Auxiliary Shutdown Panel
The auxiliary shutdown panel is powered from 120 VAC essential
distribution panels Y1 and Y2,
6. Operator Instrumentation

Operator instrumentation displays are powered from 120 VAC and/or 125
VDC essential distribution panels.

L

. Control Room Emergency Ventilation System

1. The emergency ventilation system for the control room area is discussed in
Section 3.9,

Section 3.5 References

. Davis Besse Updated Final Safety Analysis Report, Section 7.4.1.6.
. NUREG-1154, "Loss of Main and Auxiliary Feedwater Event at the Davis

Besse Plant on June 9, 1985", USNRC, July 1985.

41 1/89



Davis-Besse
1.6 ELECTRIC POWER SYSTEM

3.6.1 S.im.m_fum:.un
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,

306'2 ki
ii’tc onsite glass LE electric power system consists of two 4160 buses,

designated C1 and D1. There are two standby diesel generators connected to the buses.
Diesel generator | is connected to bus C1, and diesel generator 2 is connected to bus D1.
There are also two 480 VAC load center buses, designated El and F1. Bus 1E is
connected to 4160 bus C1 through a transformer, and bus F1 is connected to 4160 bus D1,
Various motor control centers receive their power from the 480 VAC buses

Emergency power for vital instruments, control, and emergency lighting is
supplied by four 125 VDC station batteries. The batteries energize four DC distnibution
centers, designated DIP, DIN, D2P, and D2N. Four 120 VAC instrument buses are
connected to the DC distribution centers through inverters,

A simplified one-line diagram of the 4160 and 480 VAC electric power system is
shown in Figure 3.6-1. Additional details of the 480 VAC distribution system are shown
in Figure 3.6-2. The 125 VDC and 120 VAC distribution systems are shown in Figure
3.6-3. A summary of data on selected electric power system components is presented in
Table 3.6-1. A partial listing of electrical sources and loads is presented in Table 3.6-2,

3 . 6 . 3

During normal operation, the Class 1E electric power system is supplied by
station service power from the main generator and the 345 kV switching station, The
normal source for 4160 buses C1 and D1 is the 345 kV system, via two station auxiliary
transformers and two 13.8 kV buses. The transfer from the preferred power source io the
diesel generators is accumplish d automatically by opening the normal source circuit
breakers and then reenergizing the Class 1E portion of the electric power system from the
diesel generators. Followin? a start command, each diesel generator is designed to reach
rated speed and be capable of accepting loads within 10 seconds.

The DC power system normalis s supplied through the battery chargers, with
the batteries "floating" on the system, mainiaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries can support the design DC load
for about one hour,

The 120 VAC vital buses normally receive power from DC distribution centers
through an inverter,

Redundant safety equipment such as motor driven pumps and motor operated
valves are supplied by different Class 1E buses. For the purpose of discussion, this
equipment has been grouped into "load groups”. Load group "AC/A" contains components
receiving electric power either directly or indirectly from 4160 bus C1. Load grou
"AC/B" contains components powered either directly or indirectly from 4160 bus D1.
Components receiving DC power or 120 VAC power are assigned to load groups "1" 1o
“4", based on the battery power source.

3.6.4

‘ Basic system success criteria for mitigating transients and loss-of-coolant
accidents are defined by front-line systems, which then create demands on support

a2 1/89



systems. Eiectiic power system success criteria are defined as follows, wi

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

Davis-Besse
thout taking

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 |E system and is
supplied from its respective emergency power source (i.e. diese! generator)

Power distribution paths to essential loads are intact

Power to the battery chargers is restored hefore the batteries are exhausted

3.6.5  Component Information

A. Standby diesel generators (2)
1. Maximum continuous rating: 2600 kW
2. 2hour rating: 2860 kW
3. Rated voltage: 4160 VAC
4. Manufacturer: General Moiors

B. Batteries (4)
1. Rated Voltage: 125 VDC

2. Capacity: approximately 1 hour with design loads (Ref 1, Section

832.12)

3.6.6  Support Systems and Interfaces

A. Control Signals
', Automatc
The standby diesel gencrmors are automatically started b
Features Actuation System (SFAS, See Section 3.5)
2. Remote manual

ased by the Safety

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

can be operated from the main control room.
B. Interlocks
1.

The third-of-a-kind CCW and SW pumps are powered from bus CD via
interlocked circuit breakers that permit the load to be aligned to either bus

C1 or D1, but not both.

2. Interlocks prevent more than one CCW and SW pump 1rom being powered
from a given diesel generator at a given time (i.e. the third-of-a-kind pump

cannot be energized if the A and B pumps are operating .

C. Diesel Generator Auxiliary Systems
I Diesel Cooling Water System

Heat is transferred from a jacket water system to ths component cooling

water system (see Section 3.7).
. Diesel Starting System

L8

The air starting system for each diesel is capable of multiple start attempts
without requ.ring AC power to recharge the starting air accumulators.

3. Diesel Fuel Oil Transfer and Storage System

A 5000 gallon “"day tank" for each diesel generator provides for
approximately 20 hours of operation. The day tanks are automatically
replenished from separate underground storage tanks during engine

43
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Davis-Besse

operation, A fuel oil transfer pump is activated by a level switch on the day
tank. This system is shown in Figure 3.6-4,

4. Diesel Lubrication System
Each diesel generator has its own lubrication system.

5. Combustion Air Intake and Exhaust System
This system supplies frash air to the diesel intake, and directs the diesel
exhaust outside of the diesel building.

6. Diesel Room Ventilation System
This system is described in Section 3.9,

. Other

Emergency ventilation systems for AC switchgear and battery rooms are
discussed in Section 3.9.

l" 1 ‘ » o

Davis Besse Updated FSAR, Toledo Edison Company.
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Figure 3.6-4. Davis Besse Diesel Generator Fuel Oil Storage and Transfer System
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Tak e 3.6-1. Davis Besse Electric Power System Data Summary
for Selected Components

CCMPONENT 1D COomMP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP

BATT-1N BAT BATTHMA A
BATT-1P BAT BATTRMA A

BATT 2N . BATTRMB 5} ]
BATT 2P BAT BATTRMB i

BC-1N BC LVSGRM1 MCC-E12A 480 LVSGRM1 A

BC- 1P BC LVSGRM1 MCC E12A 480 LVSGRM1 A
BC-1PN BC LVSGRM1 MCCE11D 480 MKUPCOR A

BC-2N BC LVSGRM2 MCC F12A 480 LVSGRMZ 8

BC-2P BC LYSGRM2 MCC F12A 480 LVSGRM2 3

BC 2PN BC LVLCRM2 MCCF11D 480 MKUPCOR 8
BUS-C1 BUS HVSGRM1 EP-DGh 4160 DGHM1 A
BUS-D1 BUS HVSGRM2 EP-DG2 4160 DGRM2 5
BUSET BUS LVSGRM1 EP-CE11 480 LVSGRM1 A
BUS-F1 BUS LVSGAM2 EP-DF12 480 LVSGRMZ H
DCMCC1 #CC LVSGRM1 BATT-1P 125 BATIRMA A
DCMCC1 MCC LVSGRAM1 BATT-IN 125 BATTRMA A
DC-MCC? MCC LVSGRM1 BC 1P 125 LVSGRMI A
DC-MCC1 MCC LVSGRM1 BC-1N 125 LVSGRM1 A
DC-MCC1 MCC LVSGRM1 BC-1PN 125 LYSGEHM1 A

DC MCC2 MCC LVSGRM2 BATT 2P 125 BATIRAME 8
DC-MCC2 MCC LVSGRM?2 BATT 2N 125 BATTPB i
NC-MCC2 MCC LVSGRM2 BC 2P 125 LVSGRMZ i
‘oC-mMCC? MCC LVSGRMZ BC 2N 125 LVSGRM2 8
DC-MCC2 MCC LVSGRM2 BC-2PN 125 LVSGRMZ ]
EP-CB1 cB HVYSGRMA

EP-CB2 cB HVSGRM2

EP CEN TRAN LVSGAM1 BUSC1 4160 HVSGRM1 A

EP OF12 TRAN LVSGRM2 BUS D1 4160 HVSGRMZ 3




Table 3.6-1. Davis Besse Electric Power System Data Suemmary

for Selected Components (Continuzd)

COMPONENT 1D COoOMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

EP-DGY i8] DGRAMT

EP-DG2 G DGRM?

INV-YV1 NV LVSGRM1 PNL-D1P 125 LVSGRMI 1
INV-YV1 NV LVSGRM1 RECT YRF1 125 LVSGRM1 1
INV-YV2 WV LVYSGRM2 PNL-D2P 1125 LVSGRM2 2
INV-YV2 INV LV SRM2 RECT-YRF2 125 LVSGRM2 2
INV-YV3 INV LVSGHM1 PNL-DIN 125 LVSGRM1 3
INV-YV3 NV LVEGRM1 RECT-YRF3 125 LYSGRMI 3
INV-YV4 NV LVSGRM2 PNL-D2N 125 LVEGRMZ ry
INV-YVa NV LVSGRM2 RECT-YRF4 125 LVSGRM2 3
MCC-E11A MCC 565ABHALL BUS-E1 480 LVSGRM1 A
MCCE118 MCC SBSABHALL MCC E11A 480 565ABHALL )
MCCE11C MCC SBS5ABHALL MCC E11A 480 565ABHALL A
MCC-E11D MCC MKUPCOR MCC-E11A 480 S6SABHALL A
MCC E11E MCC CROPM MCC-E11C 480 S8SABHALL A
MCC Ei2A MCC LVSGRM1 BUS-E1 280 LYSGRM? A
MCC E128 MCC DGRM1 MCC-E12A 480 LVSGRM1 A
MCC-E12C MCC INTKPMP MCC E12A 280 LVSGRM1 A
MCC-E12D MCC INTKPMP MCCE12C ~ [480 LVSGRM1 A
MCC-E12E MCC PPTUN MCC-E12A L80 LVSGHM1 A
MCC-E12€ MCC PPTUN MCC E11E N ETT CRORM A
MCC-E12F MCC DGRMY MCC-E128B 4806 DGHM1 A
MCCE14 MCC LVSGRM1 BUS-E1 480 LVSGRM1 A
MCC-E15 Y LVSGRM1 BUS E1 480 LVSGRM1 A
MCC-EF12C MCC INTKPME MCC-E12C 480 INTKPMO A
MCC-EF12C MCC INTKPMP MCC F12C 480 INTKPMP 8
MCC EF12D MCC LVSGRM1 MCC E12A 480 LVSGRM1 A
MCCEF12D MCC LVSGRM1 MCC F12A 480 LVSGRMZ 2]
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Table 3.6-1. Davis Besse Electric Power System Data Summary

for Selected Components {Continued)

COMPONENT 1D cCOMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMENG.
TYPE LOCATION LOAD GRP.

MCCEF15 MCC LVSGRM1 MCCE15 280 LVSGRM1 A

MCC EF15 MCC LVSGRM1 MCC F15 480 LVSGRM2 B3
[MCCF11A MCC ELECTPENRMZ | BUSF1 480 LVSGR) B

MCCF118 MCC MCCF 11BRM MCC F11A 280 LVSGRMZ 8

MCC F11C MCC PENRM2 MCC F11A 480 LVSGRAM2 B8

MCCF11D MCC MKUPCOR MCC F11A 480 LBSGRM2 B
MCCFIIF MCC PPTUN MCC F11E 480 PPTUN B

MCCF12A MCC LVSGRM2 BUSF1 480 LVSGRM2 B

MCC F128 MCC DGRM2 MCC F12A 480 LVSGRM2 B

MCC F12C MCC INTK™MP MCC F12A 280 LVSCRM2 B

MCC F12D MCC INTKPMP MCC 12C 280 INTKPMP )

MCCF13 MCC 18603 BUSF1 480 LVSGRM2 e

MCC F13 MCC 18603 BUSE1 480 LVSGRM1 A

MCCF14 MCC LVSGRMZ BUSF1 480 LVSGRM2 3

MCCF15 MCC LVSGRM2 BUSF1 480 LVSGRM2 B8

PNL-D1N PNL LVSGRM1 DC-MCC1 1125 LVSGRM1 3 1

PNL DIP PNL LVSGRM1 DCMCC: 125 LVSGHMI i =

PNL-D2N PNL LVSGRM2 DC-MCC2 125 LVSGRM2 ) |

PNL-D2P PNL LVSGRIA2 DCMCC2 125 LVSGRMZ 2

PNL-DAN PNL LVSGRM PNL-DIN 125 _VSGRM1 3

PNL-DAP PNL LVSGRM1 PNLD1P 125 LVSGHM1 1

PNL-DBN PNL LVSGRM2 PNL-D2N 125 LVSGHM2 3

PNL-DBP PNL LVSGRM2 PNL-O2P 125 LVSGRM2 2

PNL-ESS Y1 PNL LVSGRM1 [ INVYVI 120 LVSGRM1 1

PNL-ESS Y2 PNL LVSGAMZ [NV YV2 120 LVSGRMZ 2

PNL-ESS Y3 PNL LVSCRM1 INV-YV3 120 LVSGRM1 3

PNL-ESS-Y4 PNL LVSLRM2 INV-YV4 120 LVSGRAM2 3

PNL-Y1A PNL UNKNOWN INV-YV1 120 LVSGRMY A
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Table 3.6-1. Davis Besse Flectric Power System Data Summary
for Selected Components (Continued)
COMPONENT 1D | cowmp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE| EMERG.
TYPE LOCATION LOAD GRP.

PNL-Y2A PNL UNKNOWN INV-YV2 120 LVSGRM2

RECT-YRF1 RECT LVSGRM1 MCC-E12A 480 LVSGRM1 i
RECT-Yi#2 RECT LVSGRM2 MCC F12A 480 LYSGRM2 7
RECT-YiiF3 RECT LVSGRM1 MCC-Ei2A 480 LVSGRM1 3
RECT-YRF4 RECT LVSGRM2 MCC-F12A 480 LVSGRM2




TABL : 3.6-2.

AT DAVIS BESSE

PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS

~ POWER VOLTAGE | EM [POWER SOURGE| LOAD LOAD COMP| COMPONENT,
SOURCE LOADGRP| LOCATION |[SYSTEM|COMPONENTID| TYPE | LOCATION

INV-YV4 120 a LVSGRAMZ P PNL-ESS-Y4 |PNL | LVBGRMS
BATT-IN 125 A BATTAMA MECT MCC | LVSGAM!
BATT-1P 128 A BATTRMA EP | DC-MGCI MCC | LVSGAMI
BATT-2N 128 B |BATTAME EP De-MCCe MCC | LVSGRM?2
BATT-2P 128 ] BATTAME EP|DCMeCe MCC | LVSGRMZ

BC-IN 125 A LYSGRM1 EP OC-MCCH MCC | LVSGRM!

BC-1P 125 A CVSGAM1 | EP DC-MCC1 MCC | LVSGAMI
BC-1PN 125 A LVSGRM| EP OCMCC1 MCC | LVSGRMI

BC-2N 125 B LVSGRMZ EP DC-MCC2 MCC | LVSGAM2
BC-2P 128 8 LVSGRM2 EP DC-MCee WG | LVSGRMZ
[BC-2PN 125 8 LVSGRMS EF CCwCCa MCC | LVSGAMZ
BUS-C 4160 A HVSGRM! CCW | BUSCD US | ASDPNL
BUSC) 4160 A HUSGRM 1 CCW [ CCWi-1 MOP | CCRXRM
BUSC1 3160 A HVSGAMT ECCS | ORI (MOP | ECCSAMT ]
BUS-CI 4160 & HVSGAMI TGS [ RBI- MOP | ECCSAMT |
BUS-C1 4160 A HVSGAM1 €P  |EP.CETI TRAN | LVSGAM]
BUS-C1 4160 A HVSGAM1 MKUP [ MUT-1 MOP | MKUPRM
[BUS-C1 3180 A HVSGAMI 5] BUS-CO US | ASOPNL
BUSCI 4160 A HVSGRMI SW SWia1 MOP | INTRENP 1
BUS-CO 4160 A8 ASOPNL CCW  [cCwi3 MOP | CCHXAM
BUS-CO 4160 Y ASOPNL SW SWi-3 MOP | INTRPME
BUSO1 4160 B HVSGAMZ CCwW USCo US™ [ASODPNL ]
[BUS-01 4160 B AVSGAMZ CCW [ CCWi-2 MOP | CCReRM ]
BUSD1 4160 ] HVSGRAMZ § |OHI1-2 MOP |ECCSAMZ |
BUS-O1 4160 B HVSGRMZ ECCS [ WPIT 2 MOP | ECCSAME
BUSO1 4160 B HVSGRMZ EF EPOF 2 N | LVSGAM2
[BUSDT 4160 ] HVSGAMZ MKUP [ MU1-2 MOP | MKUPAM
B8US-D! 4160 8 HVSGRM2 SW 8US-CO BUS |[ASDPNL

BUSD1 4160 ] HVSGAMZ SW SWi-2 MOP [INTRPWIP
BUSEI 480 A LVSGAM!1 EP MCCEIIA MCC [ 565ABHALL
B.SE 480 A LVSGHM EP MCC-E12A MCC | LVSGRM!I
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TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT DAVIS BESSE (CONTINUED)
POWER VOLTAGE | EMERG |POWER SOURCE] LOAD LOAD COMP| COMPONENT
SOURCE LOADGRP| LOCATION |SYSTEM|COMPONENT IO| TYPE | LOCATION
BUS-E) a0 A CVSGRM| 3 MCCETd MCT™ [CVSGAMY
BUSEI a0 A CVSGAM| EP | MCGEIS W.C | LVSGAMI
BUSEI 480 A LVSGRM1 EP | 1CCFI3 WMCC | 18603
BUSF 480 CVSGRM2 B M FTIA MCC™ | ELECTPENAMZ
Lﬁusm 480 5 LVSGAM2 MCCF 1 en MCC | LVSGRM2
BUS 7 80 B LVSGAME MCGFT3 WCC | T8603
BUS-F1 a8n 8 LVSGRAMZ EP MCCF 14 MCC™ | LVSGAMZ
BUSFI 480 B LVSGAMZ EP | MCC-18 MGG | LVSGRMZ
DC-MEC ] 125 A LVSGAMI AFW | AFW1086 MOV | 623ABHVACAR
De-MCe! L A CVSGRAMT AFW | AFWas0 W"'TE‘?W“"“
OC-MECT 125 A LVSGRAM1 AFW  |AFW3870 MOV | AFPRMT ]
[BC-MCT 1285 A CVSGRM1 AFW | AFW3870 WOV | AFPRMT
DCMCe] 125 3 CVEGAM! EP  |PNLOTN PNL | LVSGRAMT
BCMCO1 FE i TVSGAMY EP PNLDIP NL [CVSGRMT ]
[DC-MCCe 128 s LVSGAMZ PNL-DZN L [LVSGAMZ
DC-MCC2 - FE 2 LVSGRMZ  [EP  [PNLDZF — [BRC VSR
EPCEN 480 A TVSGRMI US-E US  |LVSGRMI
(EP.OF 12 480 LVSGRMZ EP ] (BUS | LVSGRMZ
(EP-OGI 4180 A DGAMI BUS-C1 8US |HVSGRMT
BT 2160 DGAME (BUSDT  |BUS |HVSGRNMET 1
[ ) AFW  [MSTIA NV ANSTMAMT ]
CS Y, AFW | MS11E NV [MNSTMRMZ ]
NV-YV 120 ' LVSGRM1 ILESS.YT [PNL [LVSGAMT —
INV-YV 120 A LVSGRM!1 EP PNL-Y1A ONL | UNKNOWN
INV-YV2 120 F] LVSGAMZ NL-ESS-Y2 [PNL [LVSGAMZ
INV-YV2 120 LVSGAMZ EP. PNL-Y2A PNL | UNKNOWN
TNV-YV3 120 3 LVSGAMT EP PNLESS-YD |PNL |LVSGRAMT
MCC-12¢ 480 5 INTRPMP 3 MCC-F120 MCC | INTKPMP
MCC-E11A 480 A SESABHALL ECCS |OHIB MOV | PENRMT ]
MCCEITA 380 A SGSABHALL ECCS™ |DH2733 MOV | ECCSAM2
MCC-E11A 480 A S85ABHALL ECCS |[OH78B MOV [BWSTVPIT
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TABLE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOALS
AT DAVIS BESSE (CONTINUED)
POWER VOLTAGE | EMERG [POWER SOURCE] LOAD | LOAD [ COMP| COWMESNENT
SOIIKCE LOADGRP| LOCATION [SYSTEM|COMPONENTID| TYPE | LOCATION
MCC ETTA 480 A SESABHALL ECCS | UHoB MOV | MKUPRM
MGG-ET1A 480 A S6EABHALL ECCS | HP2C MOV | PENAM1 -
MCC-E11A 480 A S6SABHALL ECCS | HP2D MOV | PENRM1
MCCETIA 480 A SESABHALL EP MCCETIB | MCC | SBSABHALL
MCCET1A 480 A S6SABHALL EP |MCC-EIG MCC | SBBABHALL
[MCC-E ' 1A 480 A SESABHALL EP  |MCCEND MCC | MKUPGOR
MCC-E11A 480 A S65ABHALL MKUP H7 MOV | BWSTVPIT
MCC-ETIA 480 A S6SABHALL MKUP | MU40 MOV | UNKNOWN
MCC-ETTD 380 A CRORM AFW | AFWe08 MOV | PENAMS
MCC-E118 450 A SBSABHALL | Hus Hig MOV | R
WCC E118 80 A SESABHALL RCS MUZA MOV | RG
MCC-E118 480 A SEEABI ALL RCS MU2B MOV | RC
MCCEITC 480 A S8SABHALL EP MCCETTE MCC | CRORM
MCC-ETIC 480 . SBEAEHALL MKUP | PWX1-1 [¥] SESABHA L
MCCETIC 480 A SBSABHALL VENT | CCW-FAN-T N |CCRXAM ]
MCC-EI1D 480 A MKUPCOR AFW AFW768 MOV | AFERM!
MCC-EITD 480 A MKUPCOR £p BC- 1PN BC | LVSGAM!
[MCC-E110 | 480 A MKUPCOR | MKUP [BAT- BATN: 3M
MCC-ETTD 350 A MKUPCOR | MRUP | MU3s71 MOV | MKUPAM
[MCCETTD 380 A MKUPCOR MKUP | MU3871 V. | MRUPRM
MCCEVE 480 A "CRORAM AFW | AFW3869 MOV | AFPRAMT
MCC-ET! a80 A CRORM ECCS |[OHed  |MOV [ECCSAMT
MCC-E11 480 A M MCCE1ZE MCC ™ | PPTUN
MCC-E12A 980 A LVSGAM1. AFW  |Sw1382 MOV | AFPRMI
MCC-E12A 480 A LVSGRM1 CCW | CCwW5005 MOV [CTHX ™
MCC-E12A 480 A LVEGAM1 EP  |BCN 8C [LVSGAMI
MCC-E12A 430 A LVSGARMI EP 8C.1P BC LVSGAMI
MCC-ET2A 480 A CVSGRM1 B MCC-E128 MCC | DGRMI
MCCE12A 480 A LVSGAM1 ER E12C MCC | INTRPMP
MCC-E12A 460 A LVSGAMI EP MCC'EIZE  [MCC | PPTUN
MCC-E12A 480 A LVSGRM1 EP MCC-EFI2D [MCC |LVSGAMI
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TABLE 3.6-2.

AT DAVIS BESSE (CONTINUED)

PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS

POWER VOLTAGE | EMERG |POWER SOURCE| LOAD COAD COMPT COMPONENT

SOURCE LOADGRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOCATION
MCCE 2A 480 i LVSGRM1 EP | RECT-VAET RECT |LVSGAMI
MCC E12A 460 3 LVSGAMI EP RECT-YRF3 | RECT | LVSGRM
MCCE12A 480 A LVSGAM1 RCS | PZRHTAA MIR | RC
MCTET2A a80 A LVSGRM1 VENT | AFW-FAN-T FAN | AFORMI
MCC-E12A 480 A LVSGRMT. VENT |CR-COND1  |COND [CH =
MCC-E1" 360 A LVSGRMT VENT | CR-FANT FAN |CA
MCC-ET12A 480 A LVSGRM1 VENT | LV-FAN-1 FAN [ LVSGAMI
MCC-E12A 480 A LVSGRM1 VENT [LV-FAN-E! FAN [ LVSGRM1
MCCE128 480 A DGAM 1 AFW AFW10BA MOV | 62JABHVACAR |
MCC-E120 380 A DGAM1 AFW  |AFW106A MoV g;JABHVAW
MCC-E1a8 480 A DGRMT P MCCETeF MGG ggaw
MCC-E12B 480 A DGRM T VENT ATT-FAN:1 | FAN | BATTRMA
MCCE128 480 A DGRM1 VENT | DG-FAN-1 FAN GAM
MCCE128 80 A DGAM T VENT | DG-FAN2 FAN | OGAMI
MCCE12C 480 A CVSGRMI EP |MCCEIZD MCC | INTRPMP
MCC-E12C 480 A NTREMP MCCEF1ZC  |[MCC |INTRPVE
MCC-E12C 480 A INTKPMP SW SW1399 MOV | SWPPTNL
MCCET2C 480 A INTRPWP SW SW2929 7 | SWPPTNL
MCC-E12C 480 A NTRPMP sW W23 V. [SWPPINL ]
[MCTETZE 480 A PPTUN AFW  [AFWB08 MOV NRM3
[MCTE1Z 480 A PETUN VENT | CR-CONDSBY | COND [CR
MCC ET2E 480 A PPTUN VENT |ECCSFCU4 |FCU [ECCSANMT
MCC-EV2E | 480 A FPTUN VENT [ECCSFCUS [|FCU [ECCSAMI
(MCC-E14 480 A UNRNGWN VENT |RG-FCU-TI-T 1FCU c
MCC-E1S 480 A LVSGRM1 EP MCC-EF15 MCC | LVSGRM1
MCCEr s 480 AR UNKNGWN VENT [RC-FCU-1-3 |FCU [AC
MCGC-F11A 380 B ELECTPENAMZ | AFW  |AFWIO? MOV [623ABHVAGAR
MCC-F1I1A 480 8 ELECTPENRM2 [AFW  |AFW509 W%ﬁﬁ‘“‘“
MCC-F11A 480 8 ELECTPENRM2 | AFW AFW583 MOV .| PENRM4
MCCFIIA 1480 B ELECTPENAMZ |CCW | CCW3008 NGOV | CCHXFM
MCC.F11A 480 8 LVSGRMZ EP MCC-F118 MCC [ MCCF11BRM

w
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TABLE 3.6-2. PARTIAL LISTING OF ELECTRILs.. SOURCES AND LOADS
AT DAVIS BESSE (CONTINUED)
POWER VOLTAGE | EMERG |POWER SOURCE] LOAD (OAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOCATION [S“STEM|COMPONENT ID| TYPE | LOCATION
MCCFI1A 480 ¥ CVSGAME Er WMCCF11C MZC | PENAMS
MCC-F11A 480 g LOSGRAMZ €P |[MCCFIID | WCC | MKUPEOR
MCCFTIA 480 ] ELECTPENRMZ |RCS  |DORTI MOV | ARG
MCCFTIA 480 B LVSGAM2 AP |MCCFI1E | MCC | PPTUN
WMCCFIIA 160 B ECECTPENRAMZ | VENT |COWFANS — TEAN T CErXEM
MGC-F11A 50 e ECECTPENAMZ |VENT |CRCORDZ —[COND TCR™
MCC-F118 480 8 MCCF11BRM AFW AFWI107A MOV [823ABHVACAR
VCCFI1B 80 E) MCCFITBAM | ECCS | DHTA MOV g:vsﬁm
MCC-F11B 380 8 MCCFIIBRM | MkUP | DH7A MOV | BWSTVAIT
MZCFI1B 380 8 MCCFI1BAM | MKUP | PWX1.2 MOP | SESABHALL
MCTFI1B 1480 8 MCCFIIBAM | VENT FAN2 FAN  |CR
MCCF1TC 980 E) PENAMZ AFW | SW1383 MoV NAM2
MCC-FITC 380 ] PENRM2 CCS |DHIA MOV | PENRMZ
MCCFIIC 360 B PENAMZ ECCS |OH2734 e L —
MCCFI1C 980 FENAM2 ECCS | DHIA MOV [ MRUFEM |
MCC-FITG 480 3 FENAMS ECCS  |HPeR . [MOV TPENRRG 1
MGG FIIC 480 ) NAM2 C (HP2B MOV | PENRM2
WMCC-FT 380 B MKUPCOR EP |BC.2PN 8C | LVSGAMZ2
MCCF 1T 300 MKUPCOR MRUP | BAT.2 MOP | BATNRAM
WMCCFT] 480 B MKUPCOR VENT |ECCSFCUS  [FCU [ECCSRvE—1
MCC-ETIE 480 BTUN ECCS | OHes MOV | ECCSAMZ
MCC-FIIE 480 PPTUN MCCFTIF WG [PPTON
MGC-FIIE 480 Cl TUN VENT |ECCSFCU-T  |FCU  TECCSRNE
MCCFI1E 480 B PPTUN VENT |ECCSFCU2 [P0 [ECCSAME
MGC-F128 480 B LVSGAMZ AFW | AFW3871 MOV | AFPRMZ.
MCCF12A 480 8 LVSGHM2 AFW  |AFW387] MOV |AFPRMZ ]
MCC-F12A 480 ] LVSGRM2 AFW AFVW/358 MOV | AFPRM2
"MCCFIZA 380 8 LVSGAMZ AFW | AFW730 MOV | AFPRM2
MCC-F 1A 480 ] LVSGAM2 B BC-2N 8C  [LVSGAM2
MCC-F12A 480 8 LVSGRM2 EP 8C-2P B8C LVSGRM2
MCC-F12A 480 8 LVSGRAM2 EP MCC-EF120 MCS [ LVSGRMI
57 1/8Y



TA3LE 3.6-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT DAVIS BESSE (CONTINUED)

~ ~POWER | VOUTAGE | ENERG TPOW [ (TR0~ TG — | CONP | COMFONERT |
‘ SOURCE LOADGRP| LOCATION [SYSTEM|COMPONENT ID| TYPE | LOGATION
MGG F12A 480 El NEETH MCCFT28 (WG |DGRME
MCCFiZA 480 B LVSGRMZ EP MCC-F120 MCC  |[INTRPIP
MGG FI2A 480 F] LVSGRM2 EPF  |RECT-YAFZ | RECT |LVeGRWME ]
MGC-F1ZA 180 a CVSGAMSZ EP RECT-VRF4 | RECT |LVERRANZ
VMGG FIoA 980 B LVSGAMZ RCS MUTA MoV (Re
MGG FI12A 480 B (VSGAM2 ACS [ MUTB MoV Re
MGCC-F12A 480 B) LVSGAMS ACS | PZRHTREB  [HTR [RC
MCC-F12A 480 E LVSGAM2 CS RCT MOV | ARG
WCCF12A 480 LVSGAM2 VENT | AFW.FAN2 FAN | AFPRM2
MCC-F12A 480 8 LVSGAM2 VENT | LCV-FAN-2 FAN TLUVSGRNZ
MCC-F12A 980 = LVSGAMZ VENT | LV-FANE2 FAN |LVSGAMZ
[ WCC-F128 480 B CGRAME AFW AFWA872 T NMOV | AFPRMS :
IMCC-Fie8 1480 2 VENT | BATT.FANZ —TEAN TTRM ‘
MCC-F128 480 DGAM2 TENT | DG FAND FAN GRM2
MCGCF128 480 ] DGAMZ TTVENT | OGFANG FAN A2
\ ‘ MCCF2¢ 480 B NTRPWP EP MCC-EF12CT [MCC | INTRP AP
| MCC-F12C 480 B INTRPMP SW SW 1308 MOV TSWPRINL ]
| MCC-F12C 360 e INTRPME SW SW2930 MOV | SWPPTNL
MCCFI12C 480 R NTRPMP SW | cw2032 MOV | SWPPTNL 1
MCC-F1a 480 UNKNOWN VENT | RC-FCU-T2 FCU C
MCCF 18 480 E) LVSGAMZ MCC-EF1 (MCC | LVBGRAMT ]
BRCOTN 125 3 LVSGAM1 €EP | INV-YV3 INV_ [LVSGRAM!
(PNL-OTN 1285 E) LVSGRMT P PNL-DAN PN.  [LVSGAMI
PNCOIP 125 i LVSGAMT EP [ INV-YV1 NV | LVEGRAMT
PNL-DIP 125 ] LVSGAMI PNL-OAP NL | LVSGAM!
PNL-DZN 125 3 LVSGRM2 €P | INV-YVa INV_ | LVSGAMZ
PNCDZN 125 4 LVSGRAM2 EP PNL-OBN PNL | LVSGRAMZ
f PNL-D2P 125 2 LVSGRAM2 EP INV-YV2 INV_ | LVSGRM2
PNL-D2P 125 2 LVSGAM2 EP PNL-OBP PNL | LVSGAMZ
PNL-OBP 125 2 LVSGAMZ ACS AC2A SOV | AC
’ RECT-YARF! 125 1 LVSGRMI EP INV-YV1 INV  [LVSGAMI
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TABLE 3.6-2.

PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT DAVIS BESSE (CONTINUED)

POWER | VOLTAGE | EMERG |POWER SOURCET LOAD LOAD OMP | COMPONENT

SOURCE LOAD GRP| LOCAYION [SYSTEM|COMPONENT ID| TYPE | LOCATION
RECT-TAF2 1128 ? (VSGRAMZ INV-7Va WV | LVSGRM2
RECT-VRFS [ 128 3 WEEEDT 43 TNV-YV3 NV | LVSGRMT
RECT-YAFd FE rl LVSGRMZ EP | NV-vVa INV" [ LVSGRMZ
UNRNOWN CCW | CCW1480 NV CCRXAM
UNKNOWN CCW | SWidae NV CORKAM
UNKNOWN CcCW SW1423 NV CHXRM
URRNSWN CCW  |[SWi142 [NV ICeoEw
UNKNOWN CCW | Swidad NV COHKAM
UNKNOWN EC DHI4A NV OHXRM
UNKNOWN OH148 NV DrXAM
TRRNOWN WRUP | DWXT MOP | UNRNGWH
[URKOWN MRUP | OWX1-2 M UNKNOWN |
UNRNOWN MKUP | OWX1-3 MDP | UNKNOWN
UNKNOWN 1 ‘ MRUP | MU32 NV MKUPRM
UNKNOWN MKUP | MU33 NV PENAME
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Davis-Besse

3.7.4 \

A CCW loop can successtully perform its cooling function if flow is maintained
to essential heat loads with one CCW pump, a heat transfer path to the service water systerm.
is available, and water inventory in the CCW is maintained.

3.7.8 T, f {0

A. Component Cooling Water Pumps 1-1, 1-2 and 1-3
1. Rated flow: 7860 gpm @ 150 ft head (65 psid)
2. Rated capacity: 100%
3. Type: horizontal centnfugal

B. Component Cooling Heat Exchangers 1-1, 1-2 and 1-3

1. Design duty: 57 x 109 Btu/hr
<. Type: shell and tube

3.7.6  Support Svstems and Interfaces

A. Cortrol Signals
1. Automatic
a. An SFAS signal (see Section 3.5) will start a CCW pump in the standby
loop and will close valves to isolate the nonessential loop.
b. Loss of flow in the normally operating CCW loop will initiate an
automatic switchover to the standby CCW loop.
. Remote Manual
The CCW pumps can be actuated by remote manual means from the control
room.
3. Manual
Manual actions are required to place CCW pump 1-3 and its associated
CCW heat exchanger in service,

o

B. Motive Power
1. The CCW motor-driven pumps and motor operated valves are Class |E AC
loads that can be supplied from the standby diesel generators as described in

Section 3.6,
C. Other
1. The CCW heat exchange:s are cooled by the Service Water System (see
Section 3.8).

2. Lubrication and cooling are provided locally for the CCW pumps.
3. CCW pump room ventilation is discussed in Section 3.9.
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Table 3.7-1.

for Selected Components

Davis Besse Component Cooling Water System Data Summary

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

BUS-CD BUS ASDPNL BUS-C1 4160 HVSGRM1 A
BUSCD BUS ASDFNL BUS D1 4160 HVSGRM? B8
CCW1-1 MDP CCHXRM BUS-C1 4160 HVSGRM1 A
CCwi2 MDP CCHXRM BUS D1 4160 HYSGRMZ 3
CCW13 MDP CCHXFM BUS-CD 4160 ASDPNL A’B
CCW1460 NV CTHXRAM UNKNOWN
CCW5055 MOV CCHXAM MCC-E12A 380 LVSGRM1 A
CCW509% MOV CCHXRM MCCF11A 480 ELECTPENRMZ |B
SURGE-TANK TK 623AB
SW14214 NV CCHYAM UNKNOWN
SW1429 NV CCHXRM UNKNOWN

3 Swiasa NV COHXAM UNKNOWN

i
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Davis-Besse
3.8 SERVICE WATER (SW) SYSTEM

3.8.1 ' i

The Service Water System supplies cooling water from the ultimate heat sink,
Lake Erie, to various heat loads in both the primary and secondary portions of the plant.
The system is designed to provide a continuous flow of cooling water to these systems and
components necessary for plant safety either during normal operation or under abnormal
and accident conditions, The system also serves as a backup source of water for the
Auxiliary Feedwater System (see Section 3.2).

3.8.2  System Definition

The Service Water System contains two independent headers, each supplied by
a single motor-driven pump. A third service water pump serves as an installed spare and
can take the place of the normal pump in either SW header, Strainers are provided to
remove foreign material from the raw water before it erters the SW pumps.,

Simplified drawings of the service water system are shown in Figures 3.8-1
and 3.8-2. A summary of data on selected SW components is presented in Table 3.8-1.

3.8.3 Sy

During normal operation, two SW pumps are in operation providing cooling
water to essential and non-essential loads. The normal source of water is Lake Erie
through the intake forebay. If the supply of water from Lake Erie via the intake structure is
lost, the forebay will serve as a reservoir and cooling pond to ensure that an adequate heat
sink is available for reactor core and component cooling. Essential loads are those required
for safe shutdown, and are therefore redundant and are served by separate loops of the SW
system. Heat loads and services supported by the SW system include the following:

Heat Load or Service Normal Emergency
CCW heat exchangers X X
CCW emergency makeup X
AFW backup water supply X
ECCS room coolers X X
Containment air coolers X X
Control room emergency coolers X
Hydrogen dilution blower coolers X
Cooling water (CW) hea: exchangers X

Cooling tower makeup X

Other secondary systems X

The SW system provides a backup supply of water to the Auxiliary Feedwater

Systen;. :&'i(h SW header A suppling AFW pump 1-1 and SW header B suppling AFW
pump 1-2.

3.8.4 Sy o

' The SW system water source is either Lake Erie or the intake structure forebay,
Equipment supported by a particular SW loop are dependent on that loop having one pump
operating. For component cooling, a complete flow path must exist from the SW pump
suction to the point of discharge 1o the ultimate heat sink.

. The SW system can serve as a backup supply of AFW even with the normal
SW discharge paths closed (i.e. valve SW2929 to SW2932 closed).
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Component Information

A. Service Water Pumps 1-1, 1-2 and 1-3

1. Rated flow: 10,250 gpm @ 160 ft head (69 psid)
2. Rated capacity: 100%
3. Type: vertical turbine

. Ultimate Heat Sink

1. Lake Ere (nomal)
2. Intake forebay (when intake from Lake Erie is unavailable)

. Control Signals

1. Automatic
An SFAS signal (see Section 3.5) causes the following;
a. CCW heat exchanger outlet valves open fully.

Davis-Besse

b. Flow to cooling water (CW) heat exchangers is isolated (valves

SWI1395 and SW1399 close).

¢. Containment fan cooler outlet valves open wide and fans shift to fast.

ro

. Remote Manual

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

room.

. Motive Power

The SW motor driven pumps and motor operated valves are Class 1E AC loads

3.6

C. Other

that can be supplied from the standby diesel generators as described in Section

1. Lubrication and cooling are provided locally for the SW pumps.
2. The method of SW pump room ventilation has not been determined.

68
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Table 3.8-1. Davis Besse Service Water System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION PCWER SOURCE |VO'TAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

BUS CD BUS ASDPNL BUS C1 4160 HYSGRIMT A
BUSCD BUS ASDPNL BUS D1 3160 HVSGRMZ2 B

SW1-1 MOP INTKPMP BUSC1 4160 HVSGRMI A

SWi12 MDP INTKPMP BUS D1 4160 HVSGRMZ )

SN13 MDP INTKPMP BUS CD 3160 ASDPNL AB
SW1395 MOV SWPPTNL MCC F12C 280 INTKPIAP B
SW1399 MOV SWPPTNL MCCE£12C 480 NTKPMP A
SW2929 MOV SWPPTNL MCC E12C 480 INTKPIAP A
SW2930 MOV SWPPTNL MCC F12C 480 INTKPMP B
SW2931 MOV SWPPTNL MCC E12C 280 INTKPMP A
SW2932 MOV SWPPTNL MCC F12C 480 INTKPMP B




Davis-Besse

3.9 EQUIPMENT AND CONTROL ROOM EMERGENCY
VENTILATION SYSTEMS

3.9.1 :
The equipment and control 1oom emergency ventilation systems maintain
environmental conditions in various areas of the plant within limits based on equipment
qualification and/or human habitability requirements. These systems transfer heat from the
room air to the ultimate heat sink (i.e. to atmosphere) or 10 a secondary heat transport
system,

3.9.2  System Definition

The equipment and contro: room emergency ventilation systems include a
vanety of fans, fan-coil cooling units a1 d condensing units that usually serve limited areas
of the plant and operate when the norma. heaung, ventilating and air-conditioning (HVAC)
systems are unavailable. Some emergency ventilaiion systems a! » may provide for normal
room cooling and/or ventilation. A summary of data on selecic eraergency ventilation
System components is presented in Table : 9-1.

3.9.3 Sy

Emergency room vntili inn svstems for the following plant areas are described
in this section:

- Auxiliary feedwater pump rooms
- ECCS pump rooms
- Makeup pump room
- Component cooling water heat exchang.r and pump room
- Service water pump room
- Electrical switchgear rooms
- Battery rooms
- Diesel generator rooms
- Main control room
- Containment

A. Auxiliary Feedwater Pump Rooms
AFW pump room ventilation is provided by two Class 1E fans.

B. ECCS Pump Rooms
The two ECCS gump rooms are ventilated by a total of five fan-cooling units.
Units 1, 2 and 3 normally are supplied with cooling water from the service
water B header. Units 4 and § normally are supplied from the SW A header.

All units can be supplied from the opposite SW header if needed. Each fan
cooling unit is rated at 50 percent capacity.

C. Makeup Pump Room
None identified.

D. Component Cooling Water Heat Exchanger and Pump Room
The CCW pump room appears to be ventilated by two Class 1E fans.

E. Service Water Pump Room
None icd=ntified.

~3
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Davis-Besse

F. Electrical Switchgear Rooms
1. Each low voltage switchgear room is ventilated by a Class 1E fan, with a
full-capacity emergency ventilation fan as backup.
2. No emergency ventilation system has been identified for the high voltage
switchgear rooms.

G. Battery Rooms
Each battery room is ventilated by an independent Class 1E fan that exhausts
through the auxiliary building roof.

H. Diesel Generator Rooms . ,
Each diesel generator room is ventilated by two 50 percent capacity fans that are
interlocked with the diesel generator. The fans operate any time the diesel is
running.

[. Control Roor:
Emergency control room ventilation and coolin g is provided by two emergency
vent fgzms and two emergency condensing units. A third standby condensing
unit is available. All are powered from the Class 1E AC system. Condensing
unit 1 normally is supplied with cooling water from SW header A and
condensing unit 2 is supplied from SW header B. A supply-side cross-connect
allows each condensing unit to be aligned to the opposite SW header.

J. Containment
Three fan cooler units are provided for normal containment-cooling and for

emergency cooling in conjunction with the containment spray system and ECCS
systems. The FCUs are cooled by the Service Water System (see Section 3.8),

Upon receipt of an SF 1S signal, all fans shift to fast and the SW outlet valve
from each unit is fully open.

3.9.4 : i

_ Loss of a room ventilation subsystem eventually may cause the associated
equipment in the room to fail due to extreme environmental conditions. An individual fan

cooler unit will fail to perform its cooling function if motive power to the fan is lost, or if
the heat sink is unavailable.

3.9.5  Component Information

A. Containment Fan Cooler Units 1-1. 1-2 and 1-3
L. Type: forced air-to-water cooler

2. Rated capacity: 75 x 106 Btu/hr each

3.9.6  Support Systems and Irterfaces

A. Control signals

Various control features are noted in the descriptions of ventilation : ubsy<tems
operation, above,

B. Motive Power

All emergency ventilation system components are Class |E AC loads that can be
supplied from the standby diesel generators as described in Section 3.6,

73 1/89



Davis-Besse
Service Water

I'he E7CS pump room coolers, the control room emer

Crgency condensing units
. \ g ’ { | 11 . ’4 3 Y o\ 1 1 3
and the containment fan coolier units require cooling water supplied bv the

service water system (see Section 3.8)
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Table 3.9-i. Davis Besse Equipment and Control oom Emergency Ventilation
System Data Summary for Selected Components

COMPONENT 1D comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
AFW FAN FAN AFPRM1 MCC-E12A 480 LVSGRM1 A
AFW-FAN 2 FAN AFPHRM2 MCC-F12A 480 LVSGRM2 B
BATT-FAN-; FAN BATTRMA MCC-£E12B 480 DGR A
BATT-FAN 2 FAN BATTRMB MCC F12B 480 DGHMZ B
CCW-FAN 1 FAN CCHXEM MCC-£11C 480 SB5ABHALL A
CCW FAN 2 FAN CCHXEM MCC-F11A 480 ELECTPENEM? | B L
CRCOND1 COND CR MCC-E12A 480 LVYSGEM1 A
CRCOND-2 COND CH MCC-F11A 480 ELECTPENRM? B
CR COND-SBY COND CR MCC-E12E 480 PPTUN A
CR-FANT FAN CR MCC-E12A 480 LVSGHM1 A
CRFAN? FAN CR MCC F1IB 480 MCCF11BHM B
DG-FAN FAN DGRM MCC-E128B 480 DGHMY A
DG FAN-2 FAN CGRM MCC-E128 480 DGRMI “
DG FAN 3 FAN DGRM2 MCC F128 480 IGRMZ &
OG-FAN 4 FAN DGRM2 MCC F128 480 DGRM2 t
ECCS FCU1 FCU ECCSRM2 MCCF11E 480 PPTUN 5
ECCS¥FCU2 FCU ECCSRM2 MCC F11E 480 PPTUN t
ECCSFCUA FCU ECCSRM2 MCCF11D 480 MKUPCOR B
ECCSFCU3 FCU ECCSRM1 MCC E12E 480 PPTUN A
ECCSFCUS FCU ECCSRM1 MCC-E12E 480 PPTUN A
LV-FAN1 FAN LVSGRM” MCC-E12A 480 LVSGHM A
LV -FAN-2 FAN LVSGRM2 MCC-+12A 480 LVSGRM? B
LV-FAN-E1 FAN LVSGRM ¢ MCC E12A 480 LVSGRM A
LV-FAN E2 FAN LVSGRM2 MCC-F12A 480 LVEGRM2 B
RCFCU-1-1 FCU HC MCC E14 480 UNKNOWN A
HCFCU-1-2 FCuU RC MCC Fi14 480 DNEKNOWN B3
RCFCU-1-3 FCU RC MCC EF15 480 UNKNOWN jAB il




4. PLANT INFORMATION
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4.1 SITE AND BUILDING SUMMARY
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to

10,

11,

13,
14,

15.

16,

Table 4.1,

Codes
S65ABHALL
565TB-CST-PP

575TB

SRSABHALL

603AB
<JABHVACARLA

AFPRM|

AFPRM2

ASDPNL

BAEVAPRM|

BATNKRM

BATTRMA
BATTRMB
BWST

BWSTVPIT

CCHXRM

CR

Definition of Davis Besse 3uilding and

Location Codes

Descriptions
563" elevation of the Auxiliary Building- hallway
565" elevation - area in the Turbine Building where the
Piping from the Condensate Storage Tank to the Auxiliary
Feedwater Pumps is accessible
575" elevation of the Turbine Building
585" elevation of the Auxiliary Building - hallway

603" elevation of the Auxiliary Building

623" elevation of the Auxihary Building - Heating
Ventilation Air Conditioning Area

Auxiliary Feedwater Pump Room No. 1, located on the 568
elevation of the Auxiliary Building

Auxiliary Feedwater Pump Room No. 2, located on the §65'
elevation of the Auxiliary Building

Auxiliary Shutdown Panel, located on the $85' elevation of
the Auxiliary Building

Boric Acid Evaporator Room No. 1, loc ated on the $65'
elevaton of the Auxiliary Building

Boric Acid Tank and Pump Room, located on the 565"
elevation of the Auxiliary Building

Battery Room A in Low Voltage Switchgear Room No, |
Battery Room B in Low Voltage Switchgear Room No, 2

Borated Water Storage Tank, located outside - west of the
Auxiliary Building

Borated Water Storage Tank Valve Pit, located between
BWST and Pipe Tunnel in the Auxiliary Building

Component Cooling Heat Exchange. Room, located on the
585' elevation of the Auxiliary Building

Control Room, located on the 623" elevation of the Auxiliary
Building
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18,

19,

20,

Table 4.1, Definition of Davis Besse Building and

Cudges
CRDRM

CSR
CSTRM
CWRT!
CWRT2
DGHALL
DGRMI
DGRM2
DHXRM
ECCSRM]

ECCSRM2

ELECTPENRM2

HVSGRM1

HVSGRM|

INTKPMP
LVSGRM]

Location Codes (Continued)

Descriptions

Control Rod Drive Equipment Room, located on the 603"
elevation of the Auxiliary Building

Cable Spreading Room, located on the 613" elevation of the
Auxitiary Building

Condensate Storage Tank Room, iocated on the 585 1o 638
elevation of the Turbine Building

Clean Waste Receiver Tank Koom No. 1, located on the
565" elevation of the Auxiliary Building

Clean Waste Receiver Tank Rmr; No. 2, located on the
565' elevation of the Auxiliary 1 siluing

Hallway to Diesel Generators, located on the 585 elevation
of the Auxiliary Building

Diesel Generator No. 1, located on the $85' elevation of the
Auxiliary Building

Diesel Generator No, 2, located on the 585" elevation of the
Auxiliary Building

Decav Haat Exchanger Room, located on the $45' elevation
of ' ,uxiliary Building

Emergency Core Cooling Equipment Rram No. 1, located
on the 545" elevation of the Auxiliary Building

Emergency Core Cooling Equipment Room No. located
on the 545’ elevation of the Auxiliary Building

Electrical Penetration Room No. 2, located on the 603
elevation of the Auxiliary Building

High Voltage Switchgear Room No. 1, located on the 58§’
elevation of the Auxiliary Building

High Voltage Switchgear Room No. 2, located on the 28§
elevation of the Auxiliary Building

Water Iniake Structure - east of Turbine Building

Low Voltage Switchgear Room No. 1, located on the 603"
elevation of the Auxiliary Building
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39.

40.

41,

42,

43,

44,

45,

46,
47.

48,

49,

Table 4-1.

Lodes

LVSGRM2

MCCFI1BRM

MIXTNKRM

MEUPCOR

MKUPRM

MNSTMRM|

MNSTMRM2

PENRM]

PENRM2

PENRM3

PENRM4

PPTUN

RC

SWGRMAINTRM

SWPPTNL

TB603

Definition of Davis Besse Building and
Location Codes (Continued)

DRescriptions

Low Voltage Switchgear Room No. 2, located on the 603
elevation of the Auxiliary Building

Motor Control Center F11B, located on the 603 elevation of
the Auxiliary Building

Mixing Tank Room, located on the $85' elevation of the
Auxiliary Building

Hallway leading to Makeup Pump Room, located on the
565'elevation of the Auxiliary Building

Makeup Pump Room, located on the 565' elevation of the
Auxiliary Building

Main Stream Room No. 1, locatea on the 643" elevation of
the Auxiliary Building

Main Stream Room No. 2, located on the 643' elevation of
the Auxiliary Building

Penetration Room No. 1, located on the 565" elevation of the
Auxiliary Building

Penetration Room No. 2, located on the 565' elevation of the
Auxiliary Building

Penetration Room No. 3, located on the 585' elevation of the
Auxiliary Building

Penetration Room No. 4, located or the 585" elevation of the
Auxiliary Building

Pipe Tunnel. located on the 545' elevation of the Auxiliary
Building

Reactor Containment

Switchgear Maintenance Room, located on the 588
elevation of the Auxiliary Building

Service Water Pipe Tunnel, located on the $65' elevation
between Intake Structure and Turbine Building

Turbine Building, 603' elevation
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TABLE 4:2. PAATIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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TABLE 4-2. PARTIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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TABLE 4.2, PARTIAL LISTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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TABLE 4.2

PARTIAL LISTING OF COMPONENTS BY LOCATION

AT DAVIS BESSE (CONTINUED)
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TABLE 4-2. PARTIAL LiSTING OF COMPONENTS BY LOCATION
AT DAVIS BESSE (CONTINUED)
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APPENDIX A
DEFINITION OF SYMBOLS USED In . SYSTEM AND
LAYOUT DRAWING, .

Al., SYSTEM DRAWINGS
Al.l Fluid System Drawings

The simplified system drawings are accurate representations of the major flow paths
in 2 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 connectin major flow path. There
usually are two versions of each fluid system drawing; a simplified system drawing, and a
compirable 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
‘vessel-centered”, with the primary loops on both sides of the vessel.
Honzontal lines always dominate and break vertical lines.

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

= Most valve and pump symbols are designed to allow the reader to
distinguish among similar components based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow 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 attemgt has been made to define the
s;;ecxlﬁc )type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve),

- Pump symbols distinguish hetween 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 reometry.

Locations of disc.=te components represent the actual physical location of
the component,

Piping locations bet veen discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs),

Component locations thai are not known are indicated by placing the
components in an unshaded (white) zone,

The primary flow path in the systemn is highlighted (i.e., bole . «e line) in
the location version of the fluid system drawings.
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Al1.2 Electrical System Drawings

The electric power system di wings 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 lg system. There often are two versions of each electrical system drawmg[;.ha
simplified system draw.nz, and a comparable drawing showing comiaone‘m locations. The
drawing conventions used in the electrical system drawings are the fo lowing:

+  Flow generally is top to bottom . {
In the AC power drawings, the interface with the switchyard and/or offsite
rid is shown at the top of the drawing.
+ In the DC power drawings, the batteries and the interface with the AC
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.

«  Locatons 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 discre.e components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.

+  Comporent locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone,

A2. SITE AND LAYOUT DRAWINGS
A2.1 Site Drawings

A geneml 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+5. (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 define in Section
4 and used in the component data listings and system drawings in Section 3, Some
additional labels are included for *aformation and are printed in lowercase type.

A2.2 Layout Drawings

~ Simplified building layout drawings are developed for the portions of the pla: t that
contain components and systems that are described in Section 3 of this Sourcet Hok.
Ge‘r‘uc{ally. the following buildings are included: reactor building, auxiliary building, ; el
buiiding, uiesel building, and the intake Structure or pumphouse. Layout drawin, s
gencml!g are not developed for other buildings.
ymbols 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 drawings,
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are approximately to scale, should niot be used to estimate room size or distances. As-built
scale drawings for should be consulted his purpose.

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

AY, APPENDIX B REFERENCES
I. Heddleson, F.A., "Design Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes 1 to 4, Qak Ridge National

Laboratory, Nuclear Safety Information Center, December 1973 (Vol. 1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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Figure A-1. Key To Symbols In Fluid System Drawings
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(Continued)

105

1/89



o

[7BUS WAME) ]

I

AC DIESEL CENERATOR .

0o

OR AC. TURBINE GENERATOR . TO

CIRCUIT BREAKER - Cp
(OPEN/CLOSED)

LTOMATIC

(RANSFEN SWITCH . ATS
OR

MANUAL TRANSFER
SWITOM « MT8

SWITCHNGEAR U5 . BUY
oR

MOTOR CONTROL CENTER
on

DISTRIBUTION PANEL - PNL

+ MCC

BATTERY CHARGER (RECTIFIER) . BC

RELAY CONTACT
(OPEN/CLOSED)

ELECTRIC MOTOR « MTR

|
A

s

On

z
¢
:

NAA_a

BATTERY . BATY

INTERLOCKED
CIRCUIT BREAKERS . CB

SWITCH . sw

QA OTHER TYPE OF
DISCONNECT OZIVICE
(OPEN/CLOSED)

TRANSFORMER .

TRAN

INVERTER - INV

FUSE . r8

MOTOR GENERATOR . MO

Figure A-2, Key To Symbols In Electrical Sy=iem Drawings

106




— B €) SPIRAL

Lo STAIRCASE
LADDER -

A o-w fis  ELEVATOR
0 = Duwn
PATCH OR OPEN AREA
GRATING DECK (NO FLOOR)

~O~ PERSONNEL DOOR ~-CZEQUIPIENT DOOR
RAILROAD TRACKS FENCE LINE

O TANK/WATER
AREA

‘ Figure A-3. Key To Symbols In Facility Layout Drawings

107 1/89



Davis-Besse

APPENDIX B
l DEFINITION OF “ERMS 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
cescription in the Sourcehnok have the same system code in the data base. System codes
used in this Sourcebook are the following:

Code Definiti

RCS Reactor Coolant System

AFW Auxiliary Feedwater System

ECCS .. nergency Core Coolir~ System

MKUP Makeup and Purification System

[&C Instrumentation and Control System

EP “lectric Power System

CCW Lomponent Cooling Water Svstem

SW Service Water System

VENT Fquipment and Control Room Emergency Vantilation
Systems

COMEFONENT ID (also LOAD COMPONENT ID) - The component identification (ID)
code in a data table .natches the component ID that appears in the corresponding system
drawing. The component ID generally begins with a system preface followed by a
component number. The system preface is not necessarily the sanie as the system code
described above. For component [Ds, the system preface corresponds to what the plan:
calls the component (e.g. HPI, RHR). An example is HPI-730, denoting vaive numter
730 in the high pressure injection system, which is part of the ECCS. The compor.ent
| riumber is a contraction of the component number appearing in the plant pipin, and
| instrumentation drawings (P&IDs) and electricai one-line system drawings.

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

COMPONENT TYPE /COMP TYPE) - Refer to Taule 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 part.*. lar component

(i.e. a load or distribution component) is the next higher electrical distribution or
| generat 1g component in a distribution systeni. A s.. le component may have more than
| one power source (i.e. a DC bus powered from : battery and a battery charger).

POWER SOURCE VOLTAGE (also VOLTACE) - The voltage "scen" by a load of a

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

108 1/89

B



Davis-Besse

EMERGENCY LOAD GROUP (EMERG LOAD GROUP) : AC aud DC load groups
(or electrical divisions) are dzfined as appropriate to the plant. Generally, AC load groups
are identified as AC/A, AC/B, etc. The emergency load Jroup 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 sllows similar naming conventions.,
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TABLE B-1. COMPONENT TYPE CODES

L)

. COMPONENT COMP TYPE
VALVES:
Motor-operated valve MOV
Pneumatic (air-operated) valve NV or AQV
Hydraulic valve HY
Solenoid-opera . | valve SOV
Manual valve XV
Check valve oV
Pneumatic non-return valve NCV
Hydraulic non-return valve HCV
Safety valve SV
Dual funcuon safety/relief valve SRV
Power-op erated relief valve PORV
(pneumatic or sclenoid-operated)
PUMPS:
Motor-driven pump (centrifugal or PD) MDP
Turbine-driven pump (centrifugal of PD) TDP
Diesel-driven pump (centrifugal of PD) DDP
OTHER FLUID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (U-tube or once-through) SG
Heat exchanger (water-to-water HX, HX
or water-to-air HX)
Cooling tower CT
: TANK or TK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray noczle SN
Heaters (i.e. pressurizer heaters) HTR
YENTILATION SYSTEM COMPONENTS:
Fan (motor-driven, any type) FAN
Air cooling unit (air-to-water HX, usually ACU or FCU
including a fan)
Condensing (air-conditioning) unit COND
EMERGENCY POWER SOURCES:
Diesel generatcr DG
Gas turbine generator GT
Battery BATY(
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TABLE B-1. COMPONENT TYPE CODES (Continued)

COMPONENT
ELECTRIC POWER DISTRIBUTION EQUIPMENT:

COMP TYPE

Bus cr switchgear ]US

Motor control center MCC
Distribution panzl or cabinet PNL or CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT
Inverter INV
Uninterruptible power supply (a unit that may VES

include battery, battery charger, and inverter)

Motor generatcr MG

C" "t breaker CB

Switch SW
Automatic transfer switch ATS

Manual transfer switch MTS
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