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CALmON

The information in this repon has been developed over an extended period
of time based on a site visit, the Final Safety Analysia Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accumtely reflects the plant configuration at the time the
information was obtained,-however, the information in this document has
not been independently verified by the licensee or the NPC.

NOTICE

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

1

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 ApplicationsIntemationalCorporation
10210 Campus Point Drive

San Diego, CA 92131
(619)458 2673

Correction and other recommended changes should be subndtted 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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|

DRESDEN 2 AND 3 SYSTEM SOURCEBOOK
,

This sourcebook contains summary information en the Dresden 2 and 3 nuclear
power plants. Summary data on this plant are presented in Section 1, and similar nuclear
power plants are identified in Section 2. Information on selected reactor plant systems is
aresented in Section 3, and the site and building layout is illustrated in Section 4. A
sibliography of reports that describe features of this plant or site is presented in Section 5.
Symbols used in the system and layout drawings are defined in Appendix A. Terms used
in data tables are defined in Appendix B. *

I. SUMMARY DATA ON PLANT
Basic information on the Dresden nuclear plant is listed below:

Docket number 50 237 (Unit 2) and 50-249 (Unit 3)-

Operator Commonwealth Edison Company-

location Grundy County in Illinois-

Commercial operation date 6n0 (Unit 2),11/71 (Unit 3)-

Reactor type ~'WR/3-

NSSS vendor- General Electric-

Power (MWt/MWe) 2527/809-

Architect engineer Sargent and Lundy,Inc.-

Containment type Steel drywell and wetwell (Mark 1)-

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
The Dresden 2 and 3 nuclear plants have General Electric BWR/3 nuclear steam

supply systems, Dresden 2 and 3 have an isolation condenser system similar to Millstone
1, and a High Pressure Coolant injection (HPCI) system similar to Monticello and Pilgrim
1. Dresden 2 and 3 also has a single mode Residual Heat Removal (RHR) system which
performs only a shutdown cooling function. Each unit has a Mark I BWR containment
incorporating the drywell/ pressure suppression concept, and has a secondary containment
structure of reinforced concrete. Other BWR/3 plants in the United States are as follows:

Millstone 1 >-

iPilgrim I-

Monticello-

Quad Cities 1 & 2-

:

( l 11/89
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3. SYSTEM INFORMATION

This section contains descriptions of selected systems at Dresden 2 and 3 in '

terms of general function, operation, system success criteria, major components, and
support system requirements. A summary of major systems at Dresden 2 and 3 is
presented in Table 3-1. In the " Report Secuon" 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 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 31. The functional
relation <. hips that exist among cooling water systems required for safe shutdown are shown
in Figure 31. Details on the individual cooling water systems are provided in the report
sections identified in Table 31.

2 11/89 -
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Tahic 3-1. Summary or Dresden 2 & 3 Systems Covered in this Report

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

Reactor ifeat Removal Systems
- Reactor Coolant System (RCS) Same 3.1 4.2,4.3,4.5

- Isolation Condenser Systems Same 3.2 4.6

- Emergency Core Cooling Systems Same - 6.2
(ECCS)
. Iligh-Pressure Injection - Iligh-Pmssure Coolant Injection 3.4 6.2.5
& Recirculation (IIPCI) System

- low-Pressure Injection Core Spray (CS) System, 3.4 6.2.3
. & Recirculation

'

I;)w-Pressure Coolant injection 3.4 6.2.4,m
- (LPCI) System

- Automatic Depressurization Same 3.4 6.2.6
System (ADS)

- Decay IIcat Removal (DIIR) System Shutdown Cooling System 3.10 10.4
j. (Residual IIeat Removal (single-mode)
! (RIIR) System)

- Main Steam and Power Conversion Main Steam Supply System, X 4.4, 6.4
Systems Condensate and Feedwater X 11.3

System,
Circulating WaterSystem X 11.3

- Other IIcat Removal Systems Standby Coolant Supply System, X 6.3
Reactor Vessel IIcad Cooing X 10.5
System

-

e
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Table 3-1. Summary of Dresden 2 & 3 Systems Covered in this Report (Continued)

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

Reactor Coolant Inventory Control Systems
- Reactor Water Cleanup (RWCU) Same X -10.3

System

- ECCS See above - . -
,

t
- Control Rod Drive flydraulic System Same 3.7 10.6

(CRDilS)

Containment Systems
- . IMmary Containment Containment Structure (drywell X 5.2

and pressure suppression chamber)
u

- - Secondary Containment Same X 5.3
- Standby Gas Treatment System (SGTS) Same X 5.3.2.5

- Containment ifcat Removal Systems
- Suppression Pool Cooling System Suppression Pool Cooling Mode 3.4 6.2.4 |(an operating mode of the LPCI -

system)
- Contaimnent Spray System - Containment Spray Cooling Mode 3.4 6.2.4 <

-(an operating mode of the LPCI l

.
.

system)
- Contaicment Fan Cooler System None - .-

t

- Containment Normal Ventilation Systems Same X 5.2,5.3

- Combustible Gas Contml Systems Containment Atmosphae Control X 6.8
Systems -

_
-

W
D
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Table 3-1. Summary of Dresden 2 & 3 Systems Covered in this Report (Continued)

Generic Pla:st-Specific Report FSAR SectionSystem Name System Name Section Reference
.

Reactor and Reactivity Control Systems
- Reactor Core Same X 3

- Control Rod System Control Rod Drive System X 3.5.3,6.5,6.6 !

- Chemical Poison System Standby Liquid Control System X 6.7, 7.3.4
(SLCS)

Instrumentation & Control (I&C) Systems
- Reactor Protection System (RPS) Same 3.5 7.7.1

- Engineered Safety Feature Actuation Engineered Safety Feature Systems 3.5 7.7.2
- System (ESFAS)m

- Remote Shutdown System I;ral control panels 3.5 Not described

- Other I&C Systems Various other systems X 7.2 to 7.6 ;
4

7.8 to 7.11
~

Support Systems [- Class 1E Electric PowerSystem Same 3.6 8

- Non-Class IE Electric Power System Same 3.6 8

- Diesel Generator Auxiliary Systems Same 3.6 8.2.3.1, 8.3.1

- . - Component Cooling Water (COV) Reactor Building Closed X 10.10
| System Cooling Water (RBCCW) System
| - -

%

.
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Table 3-1. Summary of Dresden 2 & 3 Systems Covered in this Report (Continued)

i

Generic Plant-Specific Report FSAR Section !System Name System Name Section Reference
iSupport Systems (continued) "

- Service Water System (SWS) Service Water System X 10.9

- Residual lleat Removal Service Water Containment Cooling Service Water, 3.9 6.4
(RIIRSW) System Reactor Building Closed Cooling X 10.10

Water (RBCCW) System ,

- Other Cooling Water Systems DieselGeneratorService Water 3.8 10.9 !
(DGSW) System, ;

Turbine Building Closed X Not described
'

Cooling Water (TBCCW) System :

- Fire Prote tion Systems Fire Suppression Water System 3.3 10.7

- Other WaterSystems Condensate Transfer System 3.3 10.12
'

- Room IIeating, Ventilating, and Air- Same X 10.11
Conditioning (IIVAC) Systems

- Instrument and Service Air Systems Station Instrument and X 10.8 I
Service Air System I

[
- Refueling and Fuel Storage Systems Fuel Storage and IIandling X 10.1 j

Systems,
i

. Fuel Pool Cooling and X 10.2 ;
Cleanup Systems

'
,

- Radioactive Waste Systems Radioactive Waste Management X 9
! Systems -

{
-

h - Radiation Protection Systems Same X 12 .!

-
,
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,

3.1- REACTOR COOLANT SYSTFM (, "S)'
.

3.1.1 System Function- '
-

The RCS, a'so called the Nuclear Stean: S 2pply System (NSSS), is responsible
t for directing the steam 3roduced in the reactor to the turbine where it is used to rotate a - i

generator and , oduce e, ectricity. The RCS pressure boundary also establishes a boundary
against the encontrolled release of radioactive material from the reactor core and primary
coolant.

4
3.1.2 System Definition

~

The RCS includes: (a) the reactor vessel, (b) two recirculation loops,- (c) two
recirculation pumps, (d) 13 safety / relief valves, and (e) connected piping out to a suitable- ;
isolation valve boundaryi Simplified diagrams of the RCS and important system interfaces '

are shown in Figures 3.1 1 and 3.12. A summary of data on selected RCS components is ipresented in Table 3,1-1- '
.

3.1.3 - System Oneration I
'

During power o ration, circulation in the RCS is maintained'by one
recirculation pump in each of the two recirculation loops and the associated jet pumps =
internal to the reactor vessel. The steam water mixture flows upward in the core to the -
steam dryers and separators where the entrained liquid is removed. The steam is piped
through the main steam lines to the turbine. The separated liquid returns to the core, mixes
with the feedwater and is recycled again.

A portion 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
wing 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 lines. There are two main steam isolation valves (MSIVs) in each main steam line.

| Condensate from the turbine is retumed to the RCS as feedwater.
I Following a transient that involves the loss of the main condenser or loss of-
L feedwater, heat from the RCS is either dumped to the suppression chamber via safety / relief'

valves on the main steam lines or removed by boiling water in the isolation condenser. 'Ao
| LOCA inside containment or operation of the Automatic Depressurization System (ADS)'

also dumps heat to the suppression chamber. - Makeu) to the RCS is provided by the
Emergency Core Cooling System (ECCS, see Section3.4). Heat is transferred from the -

. containment by the Low Pressure Coolant-Injection (LPCI) System operating in the
containment cooling mode. The Containment Cooling Service Water (CCSW) System
completes the heat transfer path from the containment to the ultimate heat sink (see Section -
3.9). . Actuation systems provide for automatic closure of the MSIVs and isolation of other
lines connected to the RCS.

_ - RCS overpressure protection is provided by thirteen safety / relief valves which
discharge to the suppression pool.

3.1.4 System Success Criterin

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

An unmitigatible LOCA is not initiated.-

'If a mitigatable LOCA is initiated, then LOCA-mitigating systems are--

successful.
1

8 11/89 i
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Dresden 2 & 3

If a transient is initiated, then either:-

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

or '

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

stuck open safety or relief v! Live, reactor coolant pump seal failure), and
.

LOCA mitigating systerm art successful.

3.1.5 Comnonent Information

A. RCS
1. Steam flow: 9.765 x 106 lbar
2 Normaloperating pressure: 1(X)5 psig

B. Safety / relief Valves (13)
1. Electromagnetic relief valves set pressure and discharge rate:

4 @ l130 to 1135 psig,540,000 lbm/hr (each)
2 Target Rock safety / relief valve set pressure and discharge rate:

1115 psig; 622,000 lbm/hr
3. Safety valves set pressure and discharge rate:

~ 240 to 1260 psig; 644,501 to 654,774 lbm/hr (each)1

C, Recirculation Pumps (2)
1. Rated flow: 45,200 gpm @ 570 ft, head
2. Type: Single stage vertical centrifugal, variable speed

D. Jet Pumps (20)

3.1,6 Suonort Systems and Interfaces

A. Motive Power
The recirculation pumps are supplied by non Class IE power through variable
frequency motor generator sets.

B. MSIV Operating Power
The stauon instrument and service air system supports normal operation 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 solenold valve should fail.
MSIVs are designed to fall closed if the pneumatic suppl
and DC control power is Icst to the solenoid pilot valves.y is lost or if both ACThis is achieved by a
local dedicated air accumulator for each MSIV and an independent valve closmg
spring.

C, Recirculation Pump Cooling
The Reactor Building Closed Cooling Water (RBCCW) System provides
cooling water to the recirculation pump coolers.

9 11/89
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Table 3.1-1. Dresden 2 Reactor Coolant System Data Summary
for Selected Components

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

MS2-1 A NV HC

MS2-18 NV 11C

MS2-1C ; NV HC

MS2-10 - NV IIC

MS2-2A NV 517X

MS2-2B NV 517X

MS2-2C NV 517X

MS2-2D , NV 517X.

MSD2-1 ' MOV. HC MCC 28-1 480 517HB AC/2-3

MSD2-2 ~ MOV 517X HB BUS 2A-2B 250 570HB 250/3

H W C U 2-1 MOV HC MCC 28-1 480 S17HB AC/2-3

HWCU2-2 MOV 545RB UNKNOWN 250 UNKNOWN DC

H W C U2-3 MOV 545f1B UNKNOWN 250 UNKNOWN DC

.

*

O

l
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Dresden 2 & 3

3.1 ISOLATION CONDENSER (IC) SYSTEM

3.2.1 System Function
The isolation condenser system provides adequate core cooling in the event that

the reactor becomes isolated from the main condenser. As such, the isolation condenser is
a transient mitigating system.

3.2.2 System Definition

The isolation condenser removes residual and decay heat from the reactor vessel
in the event that the main condenser is not available due to closure of the main steam
isolation valves, or if a high pressure condition exists. The system employs natural
circulation as the driving head through the isolation condenser tubes and relies only on DC
power for initiation.

Simplified drawings of the isolation condenser system are shown in Figures
3.21 and 3.2-2. A summary of data on selected IC system components is presented in
Table 3.21,

3.2.3 System Ooeration

The isolation condenser system is normally in standby The isolation condenser
system is initiated by sustained (15 seconds) high reactor pressure (1070 psig). Normally,
three of the four motor operated isolation valves are open, so that only one DC powered
valve is required to open to begin operation. Steam passes through the tube side of the
isolation condenser, condensing along the way. Water on the shell side is allowed to boil
off as steam which is vented to atmosphere. Condensate returns by gravity to the reactor.
The inventory of the shell side lasts approximately 20 minutes, and it takes approximately
another 20 minutes before reactor vessel water level reaches the top of the core due to decay
heat retnoval via the relief valves, by which time makeup can be provided by the fire
protection system or the condensate transfew ystem (see Section 3.3).

Following a loss of all AC power,- the isolation condenser will still operate.
Makeup water to the shell side will be supplied by the fire protection system since the
diesel driven fire pumps automatically start when pressure falls in the fire main. The
isolation valves between the fire main and the isolation condenser are also DC powered.
Thus the isolation condenser system will function under blackout conditions.

3.2.4 Svstem Success Criteria
For transient mitigation, the requirements for adequate coolant inventory and

i decay heat removal involve the following:

- Either the isc in condenser system, or
SmallLOCA: gating systems (see Section 3.4)-

For the isolation condenser to function properly, the one normally shut isolation
valve must open and an adequate supply of makeup water to the shell side must be
provided from either the fire protection system or the condensate transfer system. In
addition, makeup to the RCS must be provided for long term decay heat removal to account
for leakage, relief valves lifting and coolant " shrink" This makeup to the RCS can be
provided by either the HPCI system or the CRDHS.

I

1

1

13 11/89 i

|

I



1

1
$Dresden 2 & 3

3.2,5 Comnonent Information
.

A. Isolation Condenser '

l. Rated Capacity: 252.5 x 106 Btu /hr
2. Design Pressure: 1250 psig @ 575' F (tube side)

25 psig @ 300' F(shell side) !
3. Minimum Cooling Water Volume: 11,300 gal

3.2.6 Sunnori Systems and -Interfaces

A. Control Signals
1. Automatic

The isolation condenser system is automatically initiated on sustained high
reactor pressure. Initiation takes the form of opening the outboard isolation
valve on the condensate return line.

2. Remote Manual
The isolation condenser system can be actuated by remote manual means
from the control room.

B. Motive Power
The isolation condenser motor operated isolation valves are Class IE AC and

- . .

DC loads that can be supplied from the emergency diesel generators or. station
battesies. The only normally shut isolation valve is DC powered.

C. Makeup Water Sources
1. - Fire Suppression Water System i

Makeup to the isolation condenser from the fire suppression water system is
. discussed in Section 3.3. Diesel driven fire water: pumps enable makeup to
be accomplished under blackout conditions.-

2. Condensate Transfer System
|
1

Makeup to the isolation condenser from.the condensate transfer system is
discussed in Section 3.3. The condensate transfer pumps require Class IE
AC power.

3. Clean Deminerclized Water System
1

Non Class IE clean demineralized water pumps in area 517TB can supply
makeup to the isolation condenser. Details of the piping interface, with the
isolation condenser have not been determinedt:however, there is a check
valve and a motor-operated valve (4399-74)in this makeup path.

14 11/89
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Table 3.2-1. Dresden 2 Isolation Condenser System Data Summary ;

for Selected Components

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

IC2-1 MOV HC MCC 20-1 480 517RB AC/2-3
IC2-2 MOV 570RBPC RB BUS 2A-2B 250 570HB 250/3
IC2-3 MOV 545RBPC RB BUS 2A-28 250 570RB 250/3 !

IC2-4 MOV RC MCC 28-1 480 517HB AC/2-3
ISO COND HX 589BB
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'

3.3 FIRE PROTECTION SYSTEM AND CONDSNSATE TE:ANSFER
SYSTEM'

.

3.3.1 System Function
The fire protection system provides watcT halon, portable extinguishers ant

carbon dioxide to support fire supprassion activitie.i througfiout the plants. The system
also provides makeu p to the isolation condenser to support its leag term operation.

The cond ensate transfer system provides tnakeup water to the main condenser -
and the isolation condenser from the condensete storage tanks.

,

3.3.2 System Definitian
The ponion of the fire protection system which can st.pply makeup to the-

isolation condenser is the fire suppression water sysNm. The fire mt. ins for the Unit I and
Unit 2/3 systems are tied together into one station " ring header" which is fed by pumps in
the Unit 2 and 3 cribbouse and the se aarate Unit I cribhouse. The fire suppression water
system services individually valved ;ines feeding fixed pipe water suppression systems
(wet pipe sprinklers, deluge systems and pre action sprinders), tire hoses thmughout the
units and hydrants located around the exterior of the station.- The system nennally receives '

its water from the Unit 2/3 service water pumps. Backup supplies are the Unit I screen
wash pumps, the Unit I diesel driven fire pump and the Unit 2/3 d.iesel driven fire pump.
The pumps are supplied by river water,

The condensate transfer system for Unit 2 consists of two condensate transfer
,

pumps, a condensate transferjockey pump, two condensate makeup pumps and piping and
valves. The Unit 3 system should be the same. The Unit 2 condensate transfer syrtem
shares two 250,000 gallon condensate storage tanks with the Unit 3 system.-

Simplified drawings of the ponion of the fire suppression weer system which
supplies makeup to the isolation condenter are shown -in Figures 3.31 and 3,3 2.
Simplified drawings of the Unit 2 condensate transfer system makeup paths to the isolation
condenser are shown in Figures 3.3 3 and 3.3 4 A summary of data on selected
componems associated with isolation condenser makeup from the fire suppression rater

I and condensate transfer system is presented.in Table 3.3 1,

3.3.3 System Oneration
.

During normal operation, the Unit 2/3 service water pumps maintain the fire
main pressure from 95 to 105 psig. The Unit 2/3 diesel driven fire pump is activated at 80
psig, ifline pressure continues to drop, the Unit I screen wash pumps are activated at 75

I pig fire main pressure and supply 2,000 gpm each and the Unit-1 diesel driven fire pump-
is activated at 70 psig. Both the diesel driven pumps deliver 2000 gpm.

The condensate transfer system is not normally in operation. When placed in
operation, the condensate makeup pumps are used to Nply the main condenser and other
makeup needs. The condensate transfer and transfer jockey pumps.are used to supply
makeup to the shell side of the isolation condenser or to transfer condensate to other
locations.

. 3.3.4~ System Success Criterk
| In terms of the isolation condenser, the success criteria are that either the fire

protection system or the condensate transfer system provide makeup water to the shell side
of the isolation condenser prior to core damage occurring.' The diesel driven fire water
pumps are sized to allow multiple, simultaneous demands on the system. Therefore,
opening of fire hydrants is not expected to affect the capability' to supply makeup to the =
isolation condenser.

<

4
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1

3.3.5 Cupunent infeerggl9d
4

A. Scryice Water Pumps (5 pumps,2 each per unit and 1 shared between units)
1. Rated flow: 15,000 gpm @ 91 psig each

B. Unit 1 Screen Wash Pump @s(2)75 psi cach1. Rated flow: 2000 gpm

C. Unit 2/3 Dieut Driven Fire Pump
1. Rated now. 2.000 gpm @ 80 psig

'

D. Unit 1 Diesel Driven Fire Pump
1. Rated flow: 2,000 gpn;Q 70 psig

E. Conden. tate Transfer Pumps (2)
1. Rated flow 350 gem @ unknown head

.

- F. Condensate Transfer Jockcv Pump
1. Ratellflow: 70 gpm @ unknown head

G. Unit 2/3 Condensate Storage Tanks (2) ;

- 1. Minimum volume: 200,000 gallons cach with 90,000 gallons in one tank-
reservej for MPCI operation

3.3,6 hatLlyptems and Interfaces

i A. Control Sigtnis
1. Autorwic

a. The Unit 2/3 diesel driven fire pump is actuated automatically by a
pretsure switch set at a .Sre main pressure of 80 psig,

b. The U.iit i screen wash pumps are actuated automatically by a pressure
switch set at a fire main pressure of 75 psig.

c. The Unit I dien! drive:n fire pump is actuated automatically by a
,

!- _

_ pressure switch set it a five main pressure of 70 psig.-
d; it is assumed that the condensate transfer system has no automatic start

feature, but this should be verified.
2. ~kmote Manual

h.is not known whether t.he Hre pumps or the cosdensate transfer system
pumps can be actuated by remote mancal means fnm the control room.

B, Modve Power-

1. Thr. service water pumps are coni las lE AC loadssC
_2. Tha power supplies for the Unit heceen wash pumps are unknown.
3. The dieset drtyen emergency fire p. imps have their own dedicated diesel

engtnes.
4. The power supplies for the condensare transfer and transfer jockey pumps

are Class IE AC buses.

.-
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Dresden 2 a 3,

C. Diesel Fire Pump Auxiliary Systems
Information regarding diesel pump auxUlaries, such as cooling, lubrication, and -

starting was unavailable. The Unit 2/3 emergency fire pump's diesel fuel day4

tank is in area PUMPHS in the crib house.-

,

1
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i Dresden 2 & 3

1

3,4 EMERGENCY COllE COOLING SYSTEM (ECCS)

3,4,1 System Function

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

3,4,2 System Defidion
The emergency coolant injection (ECI) function is performed by the following

FCCS subsystems:

High Pressure Coolant injection (HPCI) System-

Automatic Depressurization System (ADS)j -

Core Spray (CS) System~

-

Low Pressure Coolant injection (LPCI) System-

The HPCI system is provided to supply make up water to the reactor pressure
vessel (RPV) in the event of a small break LOCA which does not result in a rapid
depressurization of the reactor vessel. The HPCI system consists of a turbine driven pump
and booster pum), system piping, valves and controls. The HPCI aump can draw suction
from either the Jnit 2/3 CSTs or the suppression pool. The H)CI pum) is normally
aligned to draw a suction on the Unit 2/3 8 CST. Water is injected into tie reactor via
feedwater line B. The HPCI turbine is driven by steam from a separate HPCI steam line.
The turbine exhausts to the suppression pool.

The automatic depressurization system (ADS) provides automatic RPV
depressurization for small breaks and transients so that the low pressure systems (LPCIi

and CS) can provide makeup to the RCS. The ADS utilizes 5 rehef valves that discharge
the high pressure steam to the suppression pool. There are additionally 8 reactor pressure
safety valves which do not have a ADS function.

The CS system supplies make up water to the reactor vessel at low prest,ure.
The system consists of two motor driven pumps to supply water from the suppression pool
to two spray spargers in the reactor vessel above the core.

The low pressure coolant injection system provides make up water to the
reactor vessel at low pressure. The LPCI system consists of two loops with two pumps in
each loop which supplies water from the suppression pool into the reactor vessel. There
are two heat exchangers in the system, one for pumps 2A and 2B and one for pumps 2C
and 2D (3A,3B,3C and 3D for Dresden 3). The LPCI system can be realigned as neededi

| to perform suppression pool cooling or containment spray as part of the basic emergency
core coeling function.t

Simplified drawings of the CS system are shown in Figures 3.41 and 3.4 2.
The LPCI system is shown in Figures 3.4 3 and 3.4 4. The HPCI system is shown in
Figures 3.4 5 and 3.4 6. Interfaces between these systems and the RCS are shown in
Section 3.1. A summary of data on selected ECCS components is presented in Table
3.41.

3.4.3 System Ooeration

All ECCS systems normally are in standby. The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being !ost

| from the RCS. The HPCI system is normally aligned to take a suction on the Unit 2/3 B
Condensate Storage Tank (CST). On low level in the CST or high level in the suppression
pool, the HPCI suction will automatically switch to the suppression pool. The HPCI

26 11/89
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system is automatically started in response to low low RPV water level or high drywell
pressure, and will serve as the primary source of makeup if RCS pressure remains Figh.
The system is automatically stopped on high reactor vessel water level. Reactor core' heat is
dumped to the suppression pool via the safety / relief valves, which cycle as needed to limit
RCS pressure. Steam to drive the HPCI turbine is routed from a separate steam line.
Exhaust steam is directed to the suppression pool. Operation of the system is completely
independent of AC power, requiring only 250 VDC power from the batteries. If the break
is of such a size that the coolant loss exceeds the HPCI synem capacity, then the CS and
LPCI systems can provide higher capacity makeup to the reactor vessel.

The Automatic Depressurization System will automatically reduce RCS pressure
if a break has occurred and RPV water levelis not maintained by the HPCI system. Rapid
depressurization permits now from the CS or LPCI systems to enter the vessel.

The CS system consists of two loops, each containing one 100% capacity
pump. Each loop provides makeup to the reactor vessel through separate spray spargers.
The source of water is the suppression aool. The CS pumps start on reactor low-low water
level and reactor low pressure or high crywell pressure. The injection valves to the reactor
open only after reactor pressure is below pump shutoff head.

The LPCI system consists of four pumps which take a suction on the
suppression pool and inject back into the vessel through the reactor recirculation loops.
Other operating modes of the LPCI system include: (a) suppression pool cooling, in which
water is recirculated from the suppression pool through the two containment cooling heat
exchangers and back to the suppression pool via the full now test line; (b) containment
spray, in which water is pumped to fog jet nozzles in the drywell and suppression pool;
and (c) containment cooling using the two containment coohng heat exchangers and the
normal injection path. Three out of four pumps are required during the injection phase, but
after that phase is complete, one loop can be used for containment /drywell spray or
suppression pool cooling.

3.4.4 System Success Criteria

LOCA mitigation requires that both the emergency coolant injection (ECI) and
emergency coolant recirculation (ECR) functions be accomplished. The ECl system
success criteria for a larp LOCA are the following (Ref,1):

1 of 2 core spray pitmps with a suction on the suppression mool, or-

3 of the 4 low pressure coolant injection pumps witi a suction on the-

suppression pool.

The ECl system success criteria for a small LOCA are the following (Ref.1):

The high pressure coolant injection (HPCI) pump with a suction on the-

suppression pool or a condensate storage tank, or
The automatic depressurization system (ADS) and 3 of 4 LPCI pumps with a-

suction on the suppression pool, or
The automatic depressurization system and 1 of 2 core spray pumps with a-

suction on the suppression pool.

The success criterion for the ADS has not been determined. It is possible that the coolant
inventory control function for some small LOCAs can be satisfied by low capacity high.
pressure injection systems such as the control rod drive hydraulic system (see Section 3.7).

| The ECR success criteria for LOCAs are related to the ECl success criteria
i above. All injection systems essentially are operating in a recirculation mode when

crawing water from the suppression pool.

|
|
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Dresden 2 & 3

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

,

Either the isolation condenser (IC) system (not part of the ECCS, see Section.

3.2) and the control rod hydraulic dnve system for RCS makeup, or
Small LOCA mitigating systems-

For the suppression pool cooling function to be successful, LPCI loop A or B
must be aligned for suppression pool heat removal and the associated Containment
Cooling Service Water (CCSW) train must be opemting to complete the heat trrnsfer path
from the containment cooling heat exchangers to the ultimate heat sink.

3.4.5 Comoonent Informaaon

A. Turbine driven HPCI pump and booster pump
5600 pm @ 1135 to 165 psia1. Rated Dow: J

2. Rated capacity: 1007c
3, Main pump type: multi stage, horizontal centrifugal
4. Booster pump type: single stage, horizontal centrifugal

B. Motor driven CS pumps 2A,2B
1. Rated flow: 4500 gpm each @ 90 psig (vessel to drywell)

.

2. Rated capacity: 1007c
3. Type: single stage,verticalcentrifugal

C. Motor driven LPCI pumps 2A,2B,2C,2D
1. Rated flow: 5350 gpm each @ 0 psig (3 pumps running)
2. Rated capacity: 331/37c
3. Type: single stage,venicalcentrifugal

D. Containment Cooling Heat Exchangers 2A and 2B
1. Heat transfer capability: 102 x 106 Btu /hr each
2. Design pressure: 375 psig
3, Type: shell and tube

E. Automatic depressurization valves (5)
1. Rated flow;

a. Target Rock safetv/ relief valve (1): 622,000 lbm/hr @ 1115 psig
b. Electromatic reliel valves (4): 540,000 lbm/hr each @ l130 to

1135 psig

F. Pressure Suppression Pool
1. Design temperature: 281'F
2. Maumum operaung temperature: 95'F (assumed)
3. Minimum water volume: 112,203 ft3
4. Design pressure: 62 psig

G Unit 2/3 B Condensate Storage Tank
1. Volume: 250,000 gal
2. Minimum volume: 200,000 gal (90,000 gal reserved for HPCI)

:
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Dresden 2 & 3

3.4.6 Suonort Systems and Interfarn

A. Control signals
,

1. Automatic 1

a. The CS pumps function upon receipt of low low water level in the
reactor vessel and reactor low pressure or high pressure in the drywell.
When the reactor vessel pressure is below the pump operating pressure
(350 psig), the CS injection valves open. Low low water level and high
drywell pressure are each detected by four sensors which input to a one
out of two twice logic matrix. Reactor low pressure is detected by two
sensors arranged in a one out of two logic sequence.

b. The LPCI pumps automatically start on low low reactor vessel level or
high drywell pressure if reactor pressure is below 900 psig. The logic
systems for drvwell pressure and reactor vessel level are one out of twoi

twice types. The LPCI logic also detects where the LOCA break is'

located and directs the pumps' discharge to the opposite recirculation
loop

c. The HPCI system is automatically inititted on low low water level or
high drywell pressure using a one out of two twice logic for each
signal,

d. The HPCI system is automatically isolated upon turbine overspeed,
HPCI pump low suction pressure HPCI turbine exhaust high pressure,
reactor vessel high level, high turbine exhaust pressure, low HPCI
steam line pressure, high temperature from the HPCI steam leak
detection systern and hiJh differential pressure across a steam line flow
device. Fo'r low steam ine pressure, turbine oversaced trip, low pumo
suction pressure, high turbine exhaust pressure anc reactor vesse; hig1
water level; the isolation signal is not scaled in and will auto-reset once
the initiating condition no longer exists, allowing auto restart of the
HPCI system. The other automatic isolation signals are sealed in
signals and will not auto reset, but may be manually reset, providing the
condition causing the signal has cleared.

c. HPCI pump suction is automatically swh:hed from the CST to the
a p ession pool upon low CST lev 1 or high suppression pool water

f. The ADS system is actuated upon coincident signals of the reactor
vessel low low water level, high c.ywell pressure and any LPCI or CS
pump running. If all signals are present, the ADS valves will open after
the ADS two minute ttmer runs out. The time delay gives the HPCI
system a chance to operate before blowdown occurs.

2. Remote manual
ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.

B. Motive Power
1. The CS and LPCI motor driven pumps and motor operated valves are Class

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

2. Most of the HPCI motor operated valves are Class IE 250 VDC loads. The
HPCI pump is supplied with steam from a separate steam line.

29 11/89
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Dresden 2 & 3.

C. Odier
1. Lubrication for the ECCS pumps is assumed to be supplied locally.
2. ECCS pumps are cooled by water diverted from the respective. pump

'

.

i discharge lines.
3. ECCS pump room ventilation systems are assumed to be supplied by local

fan coolers,
4. The containment cooling heat exchangers are cooled by the Containment

Cooling Service Water System (see Section 3.9).

3.4.7 Section 3.4 References

1. Dresden 2 and 3 Updated Final Safety Analysis Report, Section 6.2.
,
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Table 3.4-1. Dresden 2 Emergency Core Cooling System Data Summary
for Selected Components'

-,

;

l

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

! TYPE LOCATION LOAD GRP. |
CCilX 2A IDC EHB ;

*

CCHX28 HX WHB
4
'

CS PUMP 2A MDP ERB BUS 23-1 4160 545HB AC/2-3 I

CS PUMP 28 MDP WHB BUS 24-1 4169 545HB AC/2

CS2-24A MOV SDilxHM MCC 28-1 480 517RB AC/2-3y

t CS2-24B MOV 545HB MCC 29-1 480 517RB AC/2 !

CS2-25A MOV SDHXRM MCC 28-1 480 517RB AC/2-3
7CS2 250 MOV 545HB MCC 29-1 480 517HB AC/2:

CS2-2B MOV WHO MCC 294 480 517HB AC/2

GS2-3A MOV EHB MCC 28-1 480 517HB AC/2-3

i CS2-4A MOV TORUS MCC 28-1 480 517RB AC/2-3y
"

CS2-48 MOV TORUS MCC 29-1 480 517R8 - AC/2 f

CS T2/3B TANK CST
,

HPCI LO PUMP MDP HPCI HB BUS 2A-28 250 570RB 250/3

; HPCI PUMP TDP flPCI

HPCl2-10 MOV IIPCI HB BUS 2A-28 250 570RB 250/3

HPCl2-21 MOV HPCI RB BilS 2A-2B 250 5/ ORB 250/3 I
'

HPCl2-3 MOV HPCI HB BUS 2A-20 250 570RB 250/3

fHPCl2-35 MOV- HPCI HB BUS 2A-28 250 570HB 250/3
!liPCl2-36 MOV WHO HB BUS 2A-28 250 570RB 250/3

HPCl2-4 MOV HC MCC 29-1 480 517RB AC/2 ,

HPCl2-48 MOV fIPCI HB BUS 2A-2B 250 570RB 250/3
.

HPCl2-5 MOV 10HUS HB BUS 2A-2B 250 570HB 250/3

HPCl2-6 MOV HPCI HB BUS 2A-20 250 570RB 250/3---

.h' f!PCl2-8. MOV 517X HB BUS 2A-28 250 570RB 250/3 |
lIPCl2-9 MOV HPCI HB BUS 2A-28 250 570HB 250/3 !

IIPCl2-lCV HV HPCI .
,

!
1

- _ _ _ _ _ _ - _ - _ _ - _ - - .
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Table 3.4-1. Dresden 2 EmergepCy Core Cooling System Data Summary k
for Selected Cornponents (Continued) !

:
;

i

!

LCOMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE FOWER SctMICE EMERG.TYPE LOCATION LOAD GRP_HPCl2-ISV HV HPCI *

!LPCI PUMP 2A MDP EHB BUS 23-1 4160 545HB AC/2-3
|

i- LPCI PUMP 20 MDP ERB BUS 23-1 4160 545HB AC/2-3
LPCI PUMP 2C MDP WHB BUS 24-1 4160 545HB - AGr2
LPCI PUMP 2D MDP WHB BUS 24-1 4160 545HB AC/2;

LPC32-11 A MOV EHB MCC 23-1 480 517HB . ACl2-3i
LPCl2-118 MOV WHO MCC294 '480 517HB ACl2
LPCl2-20A MOV 10HUS MCC 28-1 400 517HB AC/2-3
LPCl2-208 MOV TORUS MCC 29-4 480 517HB AC/2 {
LPCt2-22A MOV TORUS MCC 28-7 480 517HB AC/2-3

*e LPCl2-22B MOV IORUS MCC 23-7 480 517HB AC/2oo
LPCl2-27A MOV TORUS MCC 23-1 480 517HB ACl2-3
LPCl2-278 MOV TORUS MCC 29-1 480 517HB AC/2 t

,,

; LPCl2-28A. MOV 10HUS MCC 28-1 480 517HB AC/2-3 |

LPCl2-288 MOV TORUS MCC 29-1 480 517HB AC/2
-

LPCl2-38A MOV TORUS MCC 28-1 480 517HB ACl2-3 +

.| LPCl2-388 MOV TORUS MCC 29-4 480 517HB AC/2 '

i LPCl2-5A MOV EHB IOCC 28-1 .480 517HB AC/2-3<

LPCl2-5B MOV EHB MCC 28-1 480 517RB ACl2-3 I'

LPCl2-SC MOV WHB MCC 29-4 480 517HB AC/2 f
; LPCl2-SD MOV WHB MCC 29-4 430 517HB AC/2 f

SUPP POOL TANK TORUS !
,'

r

i *

e f.

8
,

!

4 i

,
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i 3.5 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

i 3.5.1 System Function -

|.

- The instrumentation and control systems consist of the Reactor Protection !
l System (RPS), actuation loga and controls for various Engineered Safeguards (ES) |

| systems, systems for the display of plant information to the operators, the primary
| containment isolation system and other miscellaneous systems. - The RPS willimtiate an

automatic reactor trip (scram) to rapidly shut down the reacter when plant conditions,

exceed one or more specified limits. The ES actuation systems will automatically actuate
'

i selected safety systems based on the specific limits or combinations of limits that are
i exceeded. A remote shutdown capability is provided to ensure that the reactor can be

placed in a safe shutdown condition in the event that the main control room must be
evacuated.

1

3.5.2 System Definition

The RPS includes sensor and transmitter units, loJic units, and output trip-

relays that interface with the control circuits for components n the Control Rod Drive -
Hydraulic System (see Section-3.7). The ES actuation systems include independent sensor -
and transmitter units, logie units, and relays that interface with the control circuits for the
many different components that can be actuated. The primary containment isolation system
has a similar logic systam to the RPS.

A summary of data on selected !&C system components is presented in
Table 3.51,

3.5.3 System Oncrn11cn
.

'

A. RPS
: The RPS ha: four input independent subchannels and two output actuation
4

trah.i.. Tre subchannels are grouped into independent logic channels of two
sW < mnels each. Each subchannel receives an input from at least one
inogendent sensor monitoring each of the plant variables. Euch variable that is'-
monitored is sensed by four independent sensing switches which are energized
when the variable is normal. A scram is initiated when the sensed variable in at
least one subchannel in both independent logic ',hannels is abnormal. The RPS
monitors and automatically initiates a scram based on the following variables;

1

High neutron flux (APRM or IRM neutron monitoring systems) -' -

Reactor vessel high pressure. -
'

Reactor vessellow water level-

Turbine stop valve closure-

. Generator load rejection.

Loss of turbine control oil pressure-

Main steam line isolation valve partial closure.

-

L Scram discharge volume high water level-

'

Primary containment high pressure-

Main steam line high radiation:

Main condenser low vacuum .-

Mode switch in SHUTDOWN-

Loss of AC power to the RPS-

in addition, a scram can be manually. initiated. Tnere are two scram ausho

buttons, one for logie channel A and one for logic channel Bc Depressing tie A
; . scram push button deenerpizes a relay which opens corresponding contacts in '

'

the power supply to the pilot scram valve solenoids supp led by the A logic

39 11/89'
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channel. A single channel trip is the result. A single channel trip brought about '
from one or both subchannels works exactly the same way. Both pilot scram-

valve solenoids must be deenergized to cause a scram. To effect a tnanual -

scram, the buttons for both logic channel A and logic channel B must be
I depressed. It is also possible for the control room operator to scram the reactor
i by interrupting power to the reactor protection system.

L To restore the reactor protection system to normal operation following any-
i single channel trip or scram, the contacts in the scram relay circuits must be
~

reset. Reset is possible only if the conditions that caused the trip or scram have
been cleared.

! B. ES Actuation Systems
ES actuation systems have up to four input instrument channels for each sensedi

parameter, and two output trains, in general, each train controls equipment -
'

powered from different Class lE electncal buses. The ES systems that can bc ,

automatically actuated include the following (not a complete listing): -
!
'

Emergency Core Cooling System-

H PCI-

CS-

LPCI-

ADS-

Standby power systems-

Isolation Condenser System-
.

Various room cooling systems! -

! Details regarding ES actuation logic are included in the system description for
the actuated system.

C. Remote Shutdown
Procedures exist for achieving and maintaining a hot shutdown conditlen
following evacuation of the main control room. instructions are provided for
local operation of the isolation condenser, diesel generator start and loading.
and operation of the control rod drive and condensate transfer pu,mps. A'
commitment was made by the licensee to ?rovide the capability to achieve cold
shutdown from outside the main contro room, however, no details on this
capability are available (Ref.1, Section 4.25.1).-

i

3.5.4 System Success Criterin =

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and output -

_ .

: logic. Therefore, a channel will be in a trip state when input signals are losti '

,

-

when control power is lost, or when the channel is temporarily removed from
senice for testing or maintenance (i.e, the channcl has a fail safe failure mode).
A reactor scram will occur upon loss of control power to the RPS. A reactor
scram is implemented by the scram pilot valves in the conttol rod drive
hydraulle system (see Section 3.7). Both trip systems must be de energized to,

| initiate a scram. Details of the RPS for Dresden 2 and 3 have not beeni >

! determined.

-40- 111/89
_ .

-~- , _. , - , - a a . . .. . ~- - . - - - . . . - .. - - .. - _ t , - a . .- -



_ _ _ . . - . _ _ . _ . . _ _ _ _ . . . _ _ _ . _ _ . _ . _ _ . . _ . _ _ _ . _ . . . _ _ _ . _ _

|'

Dresden 2 & 34

B. 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 lo ;ic (normal = 1, trip = 0) and transmission output logic
hormal = 0, trip = 1). n this case, an input channel will be in a trip state when>

iiiput 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 fall 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,
loss of control aower will cause system or component actuation, as is the case
with the RPS. Details of the other actuation systems for Dresden 2 and 3 have
not been determined.'

|

'
C. Manually Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually ,by plant personnel. The control room operators are capable'of
operating individual components using normal control circuitry, or operating
groups of components by_ manually 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. a motor control center). To make these judgments, data on key

'

plant parameters must be available to the operators.

3,5,5 Sunnort Systems and Interfaces

A. Control Power
1. D S

The RPS appears to be powered from two different sources: RPS motor.
generator sets (Ref. 2, Section 7.7), and static uninterruptible power
supplies (Ref. 2, Section 7.2.2.4). Backup scram valves are powered from-
a DC system. probably the 125 VDC system.

2. OperatorInstrumentation
The power supplies for operator instrumentation displays could not be
determined.

3.5,6 Stellon 3.5 References

1. NUREG 0823," Integrated Plant Safety Assessment. Systematic Evaluation

l
Program . Dresden Nuclear Power Station, Unit 2," USNRC, February
1983.

.
.

2. _Dresden 2 and 3 Updated Final Safety Analysis Report.
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'

3.6 ELECTRIC POWER SYSTEM
.

3.6.1 System Function

The electnc 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 stJc shutdown plant condition following an accident, when the
normal electric pown sources are not available.

,

3.6.2 System Definition

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

;.nd 480 VAC train for each unit and on, indegendent 060 and 480 VAC train shared.
between Unit 2 and 3. In the VAA, the Dresden train Maoted AC/2, and the Dresden 3
train is denoted AC/3. The shared train is denoted at 42 3. Each AC power division
has a standby diesel generator which serves as the AC power source when the normal
source of offsite power is unavailable.

The Class lE DC system for the two units consists of two 125 VDC divisions
and two 250 VDC divisions The 125 VDC divisions are each supplied by a battery
charger and a battery. A third battery and battery charger can supply either division, The
division normally supplied from the Unit 2 battery and battery charger is denoted 125/2.
However, not all Unit 2125 VDC buses are in this division. Some of the 125 VDC buses
in one unit are supplied from the battery charger and battery in the other unit. The same
holds true for the civision normally supplied form the Unit 3 battery and battery charger,
denoted division 125/3 A similar situation exists in the 250 VAC divisions,550/2 and
250/3.

Details on the 120/240 VAC essential services power system are not known. It
appears that this system is either powered from motor encrator sets powered from the 250
VDC system or from static unintermptable power sup ies.

The general confi;;uration of the on site lectric power system for Dresden 2
and 3 is shown in Figure 3.6 .. Simplified one line diagrams of the electric sower system
for Dresden 2 are shown in Figures 3.6 2 to 3.6 7 A summary of data on se ected electric
power system components is presented in Table 3.61. A partiallisting of electrical
sources and loads is presented in Table 3.6 2.

3,6,3 System Oncrntlort
Each Class lE 4160 VAC bus is provided with a normal non Class lE mower

supply and one standby diesel generator bach unit's diesel generator can carry the ECCS -
power requirements or supply the power for safe shutdown of the plant. Another diceel
generator and associated Class lE 4160 VAC bus is shared between the units. The standby
diesel generators are started upon loss of offsite power at the 4.16 kV bus, or an accident
signal, or manual actuation. For Dresden 2, diesel generators 2 and 2/3 are connected to ' '

the 4160 VAC Class lE buses 241 and 231, res sectively Each dieselis connected to

only one bus. In turn, each 4160 VAC safeguard bus su?pliesdAC systems are shown in -ower to a 480 VAC load
center bus through a transformer. Details of the 4160 anc 480
Figures 3.61 and 3.6 2.

The Class IE 125 VDC system for both Dresden 2 and 3 consists of two
independent divisions,2 and 3. Each 125 VDC division supplies buses in both units.-
Each division receives power from one battery and one battery charger. A third battery and
battery charger can provide power to either division. Each battery is sized to provide 62.3
amperes for eight hours. The Dresden 2 and 3 Class lE 125 VDC systems are shown in
Figures 3.6 3 and 3.6 4

42 11/89
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The Class lE 250 VDC system for both units consists of two independent
divisions,2 and 3. Each 250 VDC supplies buses in both units. Each division is supplied
frorn one battery and one battery charger. A :hird battery and battery charger can supply
either division. Each battery has a nominal manufacturer's eight hour rating of 913 ampere
houra, and the bb rries can supply their rec uired loads without recharging for eight hours.
Unit 2 Reactor Bu;1 ding Buses 2A and 20, in division 3, supply power to Unit 2 HPCI
systern valves and most IC system valves. Details of the 250 VDC divisions are shown in
Figures 3.6 5 and 3.6-6.

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different buses or MCCs. For the purpose of discussion,
this equipment has been grouped into " load groups" for the Dresden 2 VAA. Load group
designations are based on the division designations discussed above. Load group "AC/2"
contains components powered either directly or indirectly from 4160 V bus 241. Load
group "AC/2 3" contains components powered either directly or indirectly from 4160 V
bus 231. Components receiving 125 VDC power are assigned to load groups "125/2" or
"125/3" depending on the battery source. Components receiving 250 VDC power are
assigned to load groups "250/2" or "250/3" de 3ending on their battery sources. Selected
loads and components supplied by the Class 13 electric power system are listed in Table
3.6 2.

3.6.4 System Success Criterin

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

Each Class IE 125 VDC load group is supplied initially from its respective-

battery (also needed for diesel starting). Similarly, each Class lE 250 VDC
load group is supplied initially frorn its respective battery.
Each Class !E AC load group is isolated from the non Class IE 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 ch.Jgers is restored before the batteries are exhausted-

3.6.5 Comoonent Information

A. Standby diesel generators 2,3 and 2/3
1. Continuous power rating: 2600 kW @ 0.8 power factor
2. Rated voltage: 4160 VAC
3. Manufacturer: General Motors

!

| B.125 VDC Station batteries 2,3 and 2/3
| 1. Rated voltage: 125 VDC
'

2. Capacity: 498 amp hours each

C. 250 VDC Station batteries 2,3 and 2/3
1. Rated voltege: 250 VDC
2. Capacity: 913 amp hours each

,
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3.6.6 Suncort Systtms and Interfaces

A. Control Signals
1. Automatic

The standby diesel generators are automatically started upon loss of voltage
on their associated cl60 VAC bus or on an accident signal.

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

3. 1.ocal manual
The diesel generators can be started locally.

B. DieselGenerator Auxil!ary Systems
1. Cooling

The diesel generator cooling water system (see Section 3.8) provides for
diesel cooling.

2. Fuelin g

An inc ependent day tank with enough fuel for over 4 hours (750 gallons) is
provided for each diesel. Long term fuel tanks with 15,000 gallons each
are located underground near the diesel generator rooms.

3. Lubrication
Each diesel generator is assumed to have a self coatained lubrication
system, but this should be verified.

4. Starting
An independent, self contained compressed air starting ' system is provided
for each diesel generator. Field excitation is provided by the 125 VDC
station batteries.

5. Control power
Each diesel generator is dependent on 125 VDC power from a station
battery for initial excitation, stardng logic and starting air system control.

6. Diesel room cooling
Diesel room cooling during diesel operation is provided by three emergency
room air coolers for the reactor building and the HPCI building. The
emergency air cooler fans rmd diesel generator cooling water pumps are
powered by the diesel generators.

| C. Switchgear Room Ventilation
| Ventilation capabilities for the essential switchgear rooms and battery rooms has
1 not been determined.

!
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Figure 3.6-5. Dresden Units 2 and 3 Electric Plant 125 VDC System
Showing Component Locations
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h Figure 3.6-7. Dresden Units 2 and 3 Electric Plant 250 VDC System
Showing Component Locations

.

._ _ - . - --.



- . - - .

%
'

i

:

Table 3.6-1. Dresden 2 Electric Power System Data Summary
for Selected Components

:

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG. !,

TYPE LOCATION LOAD GRP.
125 BAI 2 BAT BATAREA2 125 125/2 j.

125 BAI 3 BAT BAIRM3 125 125/3 [
125BC2-1 BC BATAREA2 MCC 29-2 480- 517TB AC/2 [
125BC2-2 BC BATAREA2 MCC 28-2 480 538182 AC/2-3

I125BC3-1 BC BATCHG3 MCC 39-2 480 538183 ACi3*

i 125BC3-2 BC BATCHG3 MCC 38-2 480 538TB3 AC/2-3

12.5HB BUS 2 BUS 570flB 12518 BUS 2 125 BATAREA2 125/2

125flB BUS 3 BUS UNKNOWN 12518 BUS 3 125 55119 125/3

125 |B BUS 2 BUS BATAREA2 125 BAT 2 125 BATAREA2 125/2 ,.

1251B BUS 2 BUS BATAREA2 125BC2-1 125 BATAREA2 125/2

u 125TB BUS 2 BUS BATAllEA2 125BC2-2 125 BATAREA2 125/2
tJ

1251B BUS 3 BUS 551IB 125 BAT 3 125' BATRM3 125/3

1251B BUS 3 BUS 551IB - 125BC3-1 125 BATCHG3 125/3 ;-

12518 BUS 3 BUS 55118 125BC3-2 125 BAICHG3 125/3 . [

250 BAT 2 BA TT BATAREA2 250 BATAREA2 AC/2-3

250 BAT 3 BATT BATRM3 250 250/3

j 250 PC2/3 BC BATAREA2 MCC 29-2 480 MCC29-2 AC/2

250 BC2/3 BC BATAREA2 MCC 39-2 480 538TB3 AC/3

250 BC3 BC BAICHG3 MCC 38-2 480 MCC29-2 AC/3

250BC2 BC BATAREA2 MCC 28-2 480- 5381B AC/2

25010 BUS 2 BUS BATAREA2.- 250BC2 250 BATAREA2 250/2

2501B BUS 3 BUS BAICHG3 250 BAT 3 250 BAIRM3 250/3

2501B BUS 3 BUS BAICHG3- 253BC3 250 538IB3 250/3

f2. 2501B BUS 2 BUS DATAREA2 250 BAT 2 250 BATAREA2 250/2

f $ BUS 23-1 BUS 545HB DG#2/3 4160 DGRM2-3 AC/2-3
'

BUS 24-1 BUS 545HB DG #2 4160 DGRM2 AC/2

BUS 28 BUS 570RB TRAN IR-28T 4160/480 570RB AC/2-3
2 ;

,

_ __m__ _ _ _ - . _ _ _ ' _ _ . _ '#
-- - + - ' ' 4_
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Table 3.6-1. Dresden 2 Electric Power System Data Summary
for Selected Components (Continued)

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

BUS 29 BUS 570RB IRAN T R 29 T 4160/480 570RB AC/2

BUS 33-1 BUS UNIT 3 DG#2/3 4160 DGRM2-3 ACi2-3

BUS 34-1 BUS UNII 3 DG#3 4160 DGRM3 AC/3

BUS 38 BUS ;i45HB3 UNKNOWN 480 UNKNOWN AC/3

DG #2 DG D';RM7 4160 ACl2

DG #2/3 DG DC' .J 4160 AC/2-3
DG #3 DG DGRM3 4160 AC/3

DG2FOPMP MOP DGRM2 MCC 29-2 480 5171 B AC/2

DG2/3 FO PMP MDP DGRM2-3 MCC 28-1 480 517RB AC/2-3

MCC 28-1 MCC 517RB BUS 28 480 570RB AC12-3

MCC 28-2 MCC MCC28-2 BUS 28 480 570RB 4C/2-3
MCC 28-3 MCC 570RB BUS 28 480 570RB AC/2-3

MCC 28-7 MCC 517 IIB BUS 28 480 570RB AC/2-3
MCC 29-1 MCC 617RB BUS 29 480 570RB AC/2

MCC 29-4 MCC 517flB BUS 29 480 570RB AC/2
MCC 29-5 MCC 517RB BUS 29 480 570RB AC/2,

MCC 29-6 MCC 517HB BUS 29 480 570RB AC/2
MCC 29-7 MCC 517RB BUS 29 480 570RB AC/2
MCC 38-2 MCC 538183 BUS 38 480 545HB3 AC/3
MCC 39-2 BUS 538183 UNKNOWN 480 UNKNOWN 250/3
RB BUS 2A-28 BUS 570RB 25018 BUS 3 250 BATCHG3 250/3
RB BUS 2A-2B BUS BAI AREA 2 25018 BUS 2 250 BATAREA2 250/2
RB BUS 3A-38 BUS UNKNOWN 250TB BUS 2 250 BATAREA2 250/2

E RB BUS 3A-38 DUS UNKNOWN 250I8 BUS 3 250 BATCHG3 250/3
$ I RAN-28 I IIIAN 570RB BUS 23-1 4160 545HB AC/2-3

IllAN 29T TRAN 570RB BUS 24-1 4160 545HB AC/2
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Table 3.6 2. PartlBI Listing cf El;ctrical S:urces and Leads
at Dresden 2

POWER YOLTAGC | LMERG POWER 6OURCE LOAD LOAD COMP COMPONENT
SOURCE j CAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

125 6AT 2 125 125/2 t>.* T A R EA2 EP 125TB BUS 2 BUS BATAREA2

125 BAT 3 125 125/3 BATRM3 EP 125TB BUS 3 BUS 551TB
~

125 BC2 1 125 125/2 BATAREA2 EP 125TB BUS 2 BUS BATAREA2

125BC2 2 125 125/2 BATAREA2 EP 125TB BUS 2 BUS BATAREA2

125BC31 125 125/3 BATCHG3 EP 125TB BUS 3 BUS 551TB

125BC3 2 125 125/3 BATCHG3 EP 125TB BUS 3 BUS 55178

125TB BUS 2 125 125/2 BATAREA2 EP 125RB BUS 2 BUS 570RB

1PSTB BUS 3 125 125/3 551TB EP 125RB BUS 3 BUS UNKNOWN

250 BAT 2 250 250/2 BATAREA2 EP 250TB BUS 2 BUS BATAREA2

250 BAT 3 250 250/3 BATRM3 EP 250TB BUS 3 BUS BATCHG3

250BC2 250 250/2 BATAREA2 EP 25078 BUS 2 BUS BATAREA2

250003 250 2504 538TB3 EP 250TB BUS 3 BUS BATCHG3

250TB BUS 2 250 250/2 BATAREA2 EP RB BUS 2A 28 BUS BATAREA2

250TB BUS 2 250 250/2 BATAREA2 EP RB BUS 3A 38 BU$ UNNNOWN

250TB BUS 3 250 250/3 BATCHG3 EP RB BUS 2A-28 BUS 570RB

250TBBUS3 250 250/3 BATCHG3 EP RB BUS 3A 3B BUS UNKNOWN

I $89RB 250 DC UNKNOWN IC MU FP2 4102 Mov FP UNK

bus 231 4160 AC/2 3 545RB ECCS CS PUMP 2A MOP ERB

BUS 231 4160 AC/2 3 545RB ECCS LPCI PUMP 2A MOP ERB

BUS 231 4160 AC/2 3 545RB ECCS LPCI PUMP 28 MDP ERB

BUS 23-1 4160 AC/2 3 545AB EP TRAN 28T TRAN 570RB

BUS 23-) 4160 AC/1 545AB RHR PUMP 2A MDP SOCPMRM

BUS 231 4160 ACII 545RB RNA PUMP 2B MDP SOCPMRM,

|

| BUS 241 4169 AC/2 545RB ECCS - CS PUMP 28 MOP WRB

BUS 241 4160 AC/2 545RB ECCS LPCI PUMP 2C MDP WRB

BUS 241 4160 AC/2 545 RB ECCS LPCI PUMP 20 MDP WRB

BUS 241 4160 AC/2 545RB EP TRAN 29T TRAN $70RB

BUS 241 4160 AC/2 545RB RHR PUMP 2C MOP SOCPMAM

BUS 26 480 AC/2 3 570RB EP MCC281 MCC 517R8
'

BJS28 460 ACi2 3 570RB EP MCC 28 2 MCC MCC28 2

BUS 26 420 AC/2 3 570RB - EP MCC283 MCC 570RB

54 11/89



Tabla 3,6 2. Partial Listing cf Electrical S:urc::s and Leads
at Dresden 2 (Continued)

|

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT '

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

BUS 28 480 AC/2 3 570RB EP MCC 28 7 MCC 517RB

lut 29 480 AC/2 570RB EP MCC 291 ACC 617RB

BUS 29 480 AC/2 570RB EP MCC 29-2 MCC MCC29 2

BUS 29 480 AC/2 570RB EP MCC 29 2 MCC 517TB

BUS 29 480 AC/2 570RB EP MCC 29 4 MwC 517RB

BVS 29 480 AC/2 570RB EP MCC 29 5 MCC 517RB

BUS 29 480 AC/2 570RB EP MCC 29-6 MCC 517RB

BUS 29 480 AC/2 570RB EP MCC 29 7 MCC 517RB

BUS 38 480 AC/3 545RB3 EP McC 38 2 MCC 530TB3

DG s2 4160 AC/2 DGRM2 EP BUS 241 BUS 545RB

DGs2/3 4160 AC/2 3 DGRM2 3 EP BUS 231 BUS 545AB

UGaia 4160 AC/2 3 DGRM2 3 EP BUS 331 BUS UNIT 3

DGs3 4160 AC/3 DGRM3 EP BUS 341 BUS UNil 3

MCC 281 480 AC/2 3 t,17RB CCSW CCSW2 3A MOV ERB

MCC 281 480 AC/2 3 517RB ECCS CS2 24A MOV SDHXRM

MCC 28-1 480 AC/2 3 517RB ECCS CS2 25A MOV SOHXRM

MCC 281 480 AC/2 3 517RB ECCS CS2 3A MOV ERB

MCC 281 480 AL/2 3 517RB ECCS CS2 4A MOV TORUS

MCC 281 480 AC/2 3 517RB ECCS LPCl211 A MOV ERB

MCC 281 480 AC/2 3 517RB ECCS LPCl2 20A MOV TORUS

MCC 28-1 480 AC/2 3 517RB ECCS LPCl2 27A MOV TORUS

MCC 281 480 AC/2 3 517RB ECCS LPCl2 28A MOV TORUS

MCC 281 480 AC/2 517RB ECCS LPCl2 38A MOV TORUS

MCC 281 400 AC/2 3 517RB ECCS LPCl2 5A MOV ERB

*

MCC281 480 AC/2 3 517RB ECCS LPCl2 50 MOV ERB

MCC 201 480 AC/2 3 517RB EP OG2/3 FO PMP MOP DGRv23

MCC 281 480 AC/2 3 517RB C IC21 MOV RC

MCC281 480 AC/2 3 517RB C 6C24 MOV RC

MCC 281 480 AC/2 3 517RB IC-MU IC210 MOV 589RB

MCC281 480 AC/2 3 517RB RCS MSO21 MOV RC

MCC251 480 AC/2 3 517HB RCS RWCU21 MOV RC

55 11/89
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Table 3.6 2. Partial Listing of Electrical Sources and Loads
at Dresden 2 -(Continued)

-

~

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT-
'

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 1D TYPE LOCATION

MCC 281 480 AC/2 3 517RB RHR SDC21A MOV RC

MCC 281 480 AC/2 3 517RB RHR SDC21B MOV RC

MCC 28 2 480 AC/2 3 538TB2 EP 1250C2 2 BC BATAREA2

IACC 28 2 480 AC/2 538TB EP 250002 BC BATAREA2

MCC 28 2 480 AC/2 3 538TB IC MU CTS PUMP 2A MDP 517TB

MCC 28 3 480 AC/2 3 538 TB - DGCW DGCW P 2/3B MDP PUMPHS

MCG 28 7 480 AC/2 3 5178B ECCS LPCl2 21 A MOV TORUS

MCC 28-7 480 AC/2 3 517RB ECCS LPCl2 22A MOV TORUS

MCC 29-1 400 AC/2 517RB ECCS- CS2 248 MOV 545AB

MCC 291 480 AC/2 517RB ECCS CS2 250 MOV 545RB -

~

MCC 291 480 AC/2 - 517R9 ECCS CS2 4B MOV TORUS

MCC 291 480 AC/2 517RB ECCS HPCl2 4 MOV RC

MCC 291 480 AC/2 51788 ECCS LPCl2 278 MOV TORUS

MCC 291 480 AC/2 517RB EC'CS LPCl2 288 MOV TORUS

MCC 29 2 480 AC/2 517TB DGCW DGCW P 20 MDP PUMPHS

MCC 29 2 480 AC/2 517TB EP 1250C21 BC BATAREA2

MCC 29 2 480 AC/2 MCC29 2 EP 250 BC2/3 - BC BATAREA2

MCC 29 2 480 AC/2 517TB EP DG 2 FO PMP MDP DGRM2

| MCC 29 2 480 AC/2 - 517TB . IC MU CTS PUMP 20 MDP 517TB

MCC 29 4 480 AC/2 517RB CCSW CCSW2 38 MOV WRB

MCC 29 4 480 AC/2 517RB ECCS CS2 28 MOV WRB

MCC 29 4 480 AC/2 517RB ECCS- LPCl2-118 MOV WRB

i MCC 29 4 480 AC/2 517RB ECCS LPCl2 208 MOV TORUS

MCC 29 4 480 AC/2 - Sl7RB ECCS: LPCl2 38B MOV TORUS

MCC 29 4 480 AC/2 517 RB ECCS LFCl2 SC MOV WRB

| MCC 29 4 480 AC/2 517RB ECCS LPCl2 5D MOV WRB

MCC 29 7 480 AC/2 517RB ECCS LPCl2 218 MOV. TORUS

MCC 29 7 480 AC/2 517RB ECCS LPCl2 228 MOV TORUS

MCC 38 2 .. 480 AC/2 3 538TB3- EP 125BC3 2 BC BATCHG3

MCC332 480 ACi3 MCC29-2 EP 250 BC3 BC BATCHG3

MCC 394 480 AC/3 538T83 EP 125BC31 BC BATCHG3

56 11/89

_- _ - _ . . _. _ _ _ _ _ . ._ _ .._ _ _ _ -..._.



- - . . - .- - . .- . . . -- . .

Table 3.6 2. Partial Listing of Electrical Sources and Loads
at Dresden 2 (Continued)

4

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT '

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 10 TYPE LOCATION

MCC 39 2 480 AC/3 538TB3 EP 250 BC2/3 BC BATAREA2

ftB BUS 2A 2B 250 250!3 570RB ECCS HPCI LO PUMP MOP HPCI

RB BU$ 2A-28 250 250/3 570R9 ECCS HPCl2-10 . MOV HPCI

RB BUS 2A-20 250 250/3 570RB ECCS HPCl2 21 MOV HPCI

RB BVS 2A 28 250 250/3 570RB ECCS HPCl2 3 MOV HPC4

RB BUS 2A 2B 250 250/3 570RB ECCS HPCi2 35 MOV HPCI

R8 BUS 2A 2B 250 250/3 570RB ECCS HPCl2 36 MOV WRB

RB BUS 2A 28 250 250/3 570RB ECCS HPCl2 48 MOV HPCI

RB BUS 2A 20 250 250/3 570RB ECCS HPCl2 5 MOV TORUS

RB BUS 2A 20 250 250/3 570RB ECCS HPCl24 MOV HPCI
.

RB BUS 2A 2B 250 250/3 570RB ECCS HPCl2 8 MOV 517X

RB BUS 2A 2B 250 250/3 570RB ECCS HPCl2 9 MOV HPCI -

AB BUS 2A 28 250 250/3 570RB C 1C2 2 MOV 570RBPC

RB BUS 2A 2B 250 250/3 570RB C 102 3 MOV 545ABPC

RB BUS 2A 28 250 250/3 570RB RCS MSO2 2 MOV 517A

RB BUS 2A 2B 250 250/3 570RB RHR SOC 2 2A MOV SOCPMRM

RB BUS 2A 2B 250 250/3 570RB RHR SOC 2 26 MOV SOCPMRM

RB BUS 2A 2B 250 250/3 570RB RHR SOC 242C MOV SDCPMRM

TRAN TR 28T 4160/400 AC/2 3 570RB EP BUS 28 BUS 570RB

TRAN TR-29T 4160/480 AC/2 570RB EP BUS 29 BUS 570RB

UNKNOWN UNN CCPM2APWR CCSW CCSW P 2A MOP- 495TB

UNKNOWN UNK CCPM2BPWR CCSW CCSW P 28 MOP- 495PMBY -

UNKNOWN UNN CCPM2CPWR CCSW CCSW P 2C MOP 495PMBY

UNKNOWN UNK CCPM20PWR CCSW CCSW P-20 MOP 495TB

UNKNOWN UNK UNK CROPUNK) CRONS CRO P 2A MOP- 495TB

UNKNOWN UNK UNN CROPUNK2 CROMS CRD P-28 MOP 495TB

UNKNOWN 480 AC/3 UNKNOWN EP BUS 38 BUS 545RB3
,

UNKNOWN 250 DC UNKNOWN RCS RWCU2 2 MOV 545RB

UNKNOWN 250 OC UNKNOWN RCS RWCU2 3 MOV 545RB

UN6NOWN 250 RHR SOC 2 5A MOV SOHXRM

UNKNOWN 250 RHR SOC 2 57 MOV SOHXRM

57 11/89
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; Tabla 3.6 2. Partial Listing of.El:ctrical Scurces and' Leads
at Dresden 2 (Continued)

.

POWER YOLTAGE .Ei4RG POWER SOURCE LOAD LOAD COMP COMPONENT *

SOURCE LOAD GRP LOCATION SYSTEM COMPONENT 3D TYPE LOCATION

UNNNOWN 480 250/3 UNKNCWN EP MCC392 BUS 538TB3
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Dresden 2 & 3

3.7 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDilS)
i
l 3,7.1 System Function

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

The CRDHS also can provide makeup water to the RCS.

3.7.2 S ystem Definition

The CRDHS consists of two high head, low-flow CRD supply pumps, piping,
filters, control valves, one control rod drive hydraulic equipment module for each control

| rod drive mechanism, and instrumentation. Water is supplied from the rejected condensate
system or the condensate storage tanks. The CRDHS also includes scram valves, scram
accumulators, and a scram discharge volume.

Simplified drawings of the CRDHS are shown in Figures 3.71 and 3.7-2.
Details of the scram portion of a typical BWR CRDHS is shown in Figure 3.7 3.

3,7.3 System Oneration

During normal operation the CRDHS pumps provide a constant flow for drive
mechanism cooling and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS Control rods are driven in or out by the coordinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert speed
control valve.

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

The control rod drive accumulators are necessary to scram the control rods
within the required time. It should be noted that each drive has an internal ball check valve
which allows reactor pressure to be admitted under the drive piston. If reactor pressure
exceeds the supply pressure at the drive, the ball check valve ensures rod insertion in the
event that the scram accumulator is not charged or the inlet scram valve fails to open. This

| also furnishes the force to complete the scram stroke at higher reactor pressures.
| Although not intended as a makeup system, the CRDHS can provide a source

of cooling water to the RCS during vessel isolation. In Dresden 2 and 3, the HPCI system|

normally supplies RCS makeup at high reactor pressures. -During long term isolation
condenser operation, makeup to the RCS must be provided. Either the HPCI system or
CRDHS can supply the required high pressure makeup. The maximum RCS makeup rate
of the CRDHS is expected to be about 200 gpm with both pumps operating (Ref.1).

3,7,4 System Success Criteria

For the scram function to be accomplished, the following actions must occur in
i the CRDHS:
|

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

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

I hydraulic control units (HCUs) for the individual control rod drives. This is
| accomplished by venting the instrument air supply to each valve as follows:
| Both scram pilot valves in each HCU must be deenergized, or-

Either backup scram pilot valve must be energized,-

i

59 11/89

- -. -. - . . . . . --- .- --



,

i

.

Dn:sden 2 & 3

A high pressure water source must be available from the scram accumulator in-
,

each HCU. -

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

sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must respond and insert into the reactor core-

(specific number needed is not known).

Adequate makeup to the RCS for isolation condenser operation can be provided-
by either CRD pump taking suction on the Condensate Storage Tanks.

3.7,5. C.omnonent information

A. Control rod drive pumps (2)
1. Rated capacity: 100% (for control rod drive function) -

- 2. Type: centrifugal
3. Flow rate: unknown

,

B. Unit 2/3 Condensate Storage Tanks (2)
1. Minimumcapacity: 200,000 gal each

C. Scram Accumulators-
1. Normal pressure: 1400 psig

D. Scram Discharge Volume
1. Normal pressure: Atmosphmic

3.7.6 Sunnort Systems and Interfaces

A, Control Signals
1. Automatic

The RPS transmits scram commands to s;olenoid pilot valves which control
the pneumatic scram valves.

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

and withdraw rods, or to inject water into the RCS.

B. Motive Power
The power sources fcn the control rod drive water pumps are unknown. The -
control rod drive water pumps are assumed to be Class IE AC loads that can be
supplied from the emergency diesel generator as described in Section 3.6. This
should be verified.

~

3.7.7 Section 3.7 References

1. Harrington, R.M., and Ott, L.J., "The Effect of Small Capacity, High-Pressure
injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR 3179, Oak Ridge National Laboratory, September 1983.
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| 3.8 DIESEL GENERA 70R COOLING WATER'(DGCW) SYSTEM
,

| 3,8.1 System Function
'

l The Diesel Generator Cooling Water (DGCW) System for Dresden 2 and 3 is
.

designed to operate under all conoitions that the diesel generators operate under. The diesel
generator cooling water pumps provide cooling water to the diesel generators and to
emergency room air coolers for the reactor buildings and the HPCI building.

3,8,2 System Definition

The DGCW system is subdivided into three open loops, one for each standby
diesel generator at Dresden 2 and 3. The twp are supphed with cooling water from the
intake fiume also used by the Service Water Sysem. Each loop is normally operated-
independently, each consisting of a DGCW pump, diesel generator cooler, other loads, and
interconnecting headers. Manual valves and piping are provided to cross connect the loops
for backup of diesel generator and emergency room air cooling.

Simplified drawings of the DGCW system are shown in Figures 3.81 and 3.8-
_

2, A summary of data on selected DGCW system components is presented in Table 3.81.

3,8.3 System Ooeration

Diesel generator cooling water for Dresden 2 and 3 is supplied by three pumps
installed in the Unit 2 and 3 crib house that take a suction from the intake flumec Under

'

normal operating conditions, the system is in standby. When the diesel generators are
started, the system is put into operation. Each loop normally supplies its associated diesel
generator cooler with cooling water. Each loop has one pump in it, supplied with power
from its associated diesel generator. DGCW pumps 2B and 3B also normally supply the
Unit 2 reactor building and HPCI building emergency air coolers, and the Unit 3 reactor
building and HPCI building emergency air coolers, respectively. These parallel heat loads
can be cross connected between the diesel generator cooling water loops by means of
manual, normally closed cross connect valves.

Without cooling water flow from the DGCW system to the. diesel generator
coolers, the standby diesel generators will not operate. At a full load, a diesel generator
with a speed of 900 RPM can only run for 3 minutes without cooling water. Even at a no,-

j load condition, the diesel would only run for 10 minutes. These figures assume an initial
cooling water temperature of 100 F (Ref.1).'

3,8,4 System Success Criterh
| A single DGCW pump can supply adequate cooling water to a single diesel

generator and the emergency air coolers for a single unit; There does not appear to be a
check valve in the cross tie line between DGCW pumps 2/3B and 3B, therefore, the
following DGCW pumps are capable of being aligned to supply the following heat loads:

DGCW Pumo Heat Load

DGCW 2B - DG's 2B,'2/3, and 3 and Unit 2'& 3
emergency air coolers

| DGCW 2/3B DG's 2/3, and 3 and Unit 2 & 3
emergency air coolers

DGCW 3B Same as DGCW 2/3B

|
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3,8,5 Comoonent Information
.

A. Diesel Generator Cooling Water System Pumps 2B,2/3B and 3B '

l Rated flow: unknown
'

2, Type: centrifugal

3,8,6 Sunnort Systems and Interfaces

A. Control Signals
1. Automatic

The actuation method of the DGCW pumps is not known, but the pumps
are believed to be actuated by starting tacir associated diesel generators.

2. Remote manual
It is believed that the DGCW pumps can be started from the control room or
locally.

B. Motive Power
The DGCW pumps are Class lE AC loads that can be supplied from the_

associated standby diesel generators as described in Section 3.6.

3.8,7 Section 3.8 References

1. Dresden 2 and 3 Updated Final Safety Analysis Report, Section 10.9,
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Table 3.8-1. Dresden 2 Diesel Generator Cooling Water System Data Summary
for Selected Ccmponents

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

DG HX2 IIX DGRM2

DG HX2/3 ,HX DGRM2-3

DGCW P-2/38 'MDP PUMPHS MCC 28-3 480 538TB AC/2-3
DGCW P-28 MDP PUMPHS MCC 29-2 480 517TB AC/2
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3.9 CONTAINMENT COOLING SERVICE WATER (CCSW)
'

SYSTEM .

.

3.9.1 System Function

The Containment Cooling Service Water (CCSW) System provides cooling
water from the ultimate heat sink to the containment cooling-heat exchangers for
containment and suppression pool cooling.

3.9.2 S ystem Definition

The Containment Cooling Service Water System for Dresden 2 consists of two
loops with two motor driven pumps per loop. Each CCSW loop cools a separate
containment cooling heat exchanger, and either containment cooling heat exchanger can
provide adequate post LOCA cooling for the containment or suppression pool. The
sources of cooling water are two pipes supplying Kankakee River water from the Unit 2/3
crib house.

Simplified system drawings are shown in Figures 3.91 and 3.9 2. A summary
of data on selected CCSW components is presented in Table 3.9-1.

3.9.3 Ststem Oceration
During normal operation, the system is in standby. Following actuation of the

LPCI system, the Containment Cooling Service Water System can be used to provide some
cooling for the containment. Since LPCI now is passing through the heat exchangers
already, starting the CCSW pumps when sufficient power is available will remove heat
from the coolant. During this LPCI operational mode, the LPCI pumps take a suction on
the suppression pool and discharge to the reactor. The coolant returns to.the suppression
pool via the break in the RCS.

The Containment Cooling Service Water System can also remove heat from the
containment when one LPCI loop is aligned for containment spray, in this LPCI mode,
water is directed to the drywell spray spargers, collects in the suppression pool and is
returned to the LPCI pump suctions. The CCSW system supplies the containment cooling
heat exchanger in the LPCI loop aligned for drywell spray. Similarly, the CCSW system

| can remove suppression pool heat when a LPCI loop is aligned for suppression pool
cooling or spray. In these modes, the LPCI loop retums water to the suppression pool via

| the suppression pool spray spargers or the full flow test line.
During operation, the CCSW pumps provide enough head so that in case of a -

leak in the containment cooling heat exchanger, leakage would be into the primary coolant
side, preventing contamination of river water. The system heat exchangers were designed
to remove enough heat to maintain suppression pool temperature no greater than 170
degrees F assuming HPCI operation following a LOCA.

l
3.9.4 System Success Criterin

! The CCSW system should be capable of supply the required de:ay heat removal
'

capacity in the following con 6gurations:

Two CCSW pumps in one loop supplying the containraent cooling heat-

exchanger in one operating LPCI loop
One CCSW pump in each loop, supplying the containment cooling heat-

exchangers in two operating LPCI loops

(
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3.9,5 Comoonent Information

A. Containment Cooling Service Water Pumps 2A,28,2C,2D
1. Rated now: 3500 gpm each @ 435 ft. head
2. Type: Horizontal centrifugal

B. Ultimate Heat Sink Kankakee and Illinois Rivers and cooling lake

C. Containment Cooling Heat Exchangers 2A,28
1. Primary flow shell side: 10700 gpm
2. Secondary flow tube side: 7000 gpm

63. Capacity: 102 x 10 Bru/hr each
4. Design press ee: 375 psig

3.9,6 Suonort Systems and Interfaces

A. Control Signals
1. Automatic

None have been identined.
2. Remote Manual

The CCSW pumps and motor operated valves can be actuated from the
control room.

B. Motive Power
The CCSW system pumps and motor operated valves are Class lE AC loads
that can be supplied from the standby diesel generators as described in Section
3.6.

70 11/89
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Table 3.9-1. Dresden 2 Containment Cooling Service Water System Data Summary
for Selected Components

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

CCSW P-2A MDP 4951B UNKNOWN UNK CCPM2APWR

CCSW P-28 MDP 495PMBY UNKNOWN UNK CCPM2BPWR

CCSW P-2G MDP 495PMBY UNKNOWN UNK CCPM2CPWR

CCSW P-/D MDP 495IB UNKNOWN UNK CCPM2DPWR

CCSW2-3A MOV ERB MCC 28-1 480 517RB AC/2-3

CCSW2-38 MOV WRB MCC 294 - 480 517RB AC/2
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3.10 SHUTDOWN COOLING SYSTEM

.

3.10.1 System P rtsdan3
The shutdown cooling system (SCS) provides for shutdown cooling of the

reactor after the RCS has been depressurized to less than 350 F. The SCS transfers decay
heat to the reactor building closed cooling water (RBCCW) system. The SCS is not part of
the Emergency Core Cooling System.

3.10.2 S.nlem Definition
The SCS consists of threc parallel SCS parnps and asso ated SCS heatd

exchangers. The pumps take a suctico on, and return coolanuo RCS rei.culation loops A
and B. . The suction and discharge sides of the pumps are cross-tied, Nerefore, the three
SCS trains are not independent. Sim
shown in Figures 3.101 and 3.10-2, plified dravnngs of the shutdown cooling system are

A sumnary of data on selected SCS components is
presented in Table 3.101,

3.10.3 Svstem Goeration
During normal o

Following reactor s..utdown,peration, the SCS is shutdown and isolated from the RCS.
RCS cooling is provided by steaming on the turbine bypass

system and providing makeup to the RCS with the main condensate and feedwater system.
The SCS is manually actuated during RCS cooldown and depressurizatica when RCS

-{temperature is less than 350 F. The SCS is designed with sufficient ca?adcy to remove
decay heat being generated by the core 24 hours after shutdown and hold RCS t mpemtt'reat 125'F (Ref,1),

i

3.10.4 System Success Criterin
All three SCS loops are required in order to cool the RCS to less than 125 F in

24 hours. The RCS can be cooled to less than 125 F with two SCS trains, but_more than
24 hours are required. RCS emperature can be maintained at less than 12S F following a
loss of one SCS train 24 houa ;fter shutdown (Ref.1).

3.10.5 Com oonent,Information

A. SCS pumps (3)
1. Type: Horizontalcentrifugm
2. Capacity: 6,750 gpm (approx.) at unknown head

B. SCS heat exchangers (3)
1. Type: HorizontalU tube

i2. Heat removal capacity: 27 x 106 Btu /hr

3.10.6 Sunoort systems and Interfaces.

A. Control Signals
1. The SCS is controlled from the reactor control room.
2. An interlock prevents opening both isolation valves between the RCS and

SCS when RCS pressure is greater than 120 psig. A single isolation valve -
can be exercised at higher RCS pressure.

3. The SCS isolation valves are automatically closed by a low low RCS water
level signal from the Reactor Protection System, or a high SCS a.rea
temperature from temperature detectors intended to sense the effects of an
SCS pipe break.

I
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4. The SCS pump permissive instrumentation prevents pump operation unless -
suction pressure is above 4 psig and reactor water temperature is below
350*F.

'

-

B. Motive Power
The SCS pumps can be powered from the diesel generators as described in-

| Section 3.6.
.

! - C. Othen .

,

'

1. The reactor building closed cooling water (RBCCW) system provides
cooling water to the SCS heat exchangers and to the SCS pump bearings,

j 2. Spool pieces can be connected to SCS trains A and B to align these trains to
supply cooling to the spent fuel pool.;

1
' 3.10.7:. : Section -3.10 References

-1. Dresden'2 & 3 FSAR, Section 10.4
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Table 3.10-1. Dresden 2 Shutdown Cooling System Data denmary |'

for Selected Components
? :

f
!

1-- COMPONCNT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. !

TYPE LOCATION LOAD GRP. j,

PUMP 2A MDP SDCPMRM BUS 23-1 4160 545RS AC/1 i
s

PUMP 2B MDP SDCPMRM BUS 23-1 4160 545RB ACt1 f
PUMP 2C MDP SDCPMRM BUS 24-1 4160 545RB AC/2 ;
SOC 2-1A MOV RC MCC 28-1 480 517RB AC/2-3
SDC2-1B MOV RC MCC 28-1 480 517RB AC/2-3

j SDC2-2A MOV SDCPMRM RB BUS 2A-28 250 570RB 250/3 f
SDC2-28 MOV SDCPMAM RB BUS 2A-28 250 570RB 25013 ,

SDC2-2C MOV. SOCPMRM RB BUS 2A-2B 250 570RB 250/3 ;

i

SDC2-SA MOV SUHXW UNKNOWN 250 -

t
SDC2-5B MOV SOHXRM UNKNOWN 250 |

w SDCHXA FE SDHXRM I' oo
SDCHXB HX SDHX M

| SDCHXC' HX SDHXRM
i
.
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Dre. den 2 & 3
<

4. PLANT INFORMATION
.

4.1 SITE AND BUILDING SUMMARY
The Dresden site is lochted in the northeastern ponion of Illinois in Goose Lake

Township, Grundy County, at the point where the Kankakee and Des Plaines Rivers meet
to form the Illinois River. The site is bounded on two sides by the Kankakee and Illinois -

: Rivers. The site contains one BWR/l plant , Unit 1, and two BWRS plants, Units 2 and
3. Unit 1 is located in the nonheastern ponion of the site and is no longer in commercial ;

operation. Unit 2 is located adjacent to and immediately to the west of Unit 1. Unit 3 is i

located adjacent to Unit 2, immediately to the west. The site comprises approximately 953
acres and is owned by Commonwealth Edison Company. A cooling lake for the plant
covers another 1275 acres. The city of Joliet, !!!!nois is 14 miles nonheast of the Dresden '

site. A general view of the site is shown in Figure 41 (from Ref.1) and a more detailed
site plan is shown in Figure 4 2.

,

The two reactor buildings for Units 2 and 3 are adjacent to each other, as shown
in Figure 4 3. A turbine building, containing the Unit 2 and 3 main turbines, control
rooms and balance of plant systems, is adjacent to the north sides of the Unit 2 and 3
reactor buildings.

At each unit, the containment is surrounded by the reactor building, as shown in
Figure 4 5. The IC, core spray, LPCI, reactor water cleanup systems, and the CRD
hydraulic control ec uipment modules are located on various elevations of the reactor
buildings. The HPC) systems are located in a separate HPCI building adjacent to the south
of the Unit 3 reactor building. The bottoms of the spent fuel storage pools are on the 574
foot elevation of the reactor buildings. Equipment hatches and personnel air locks into the
reactor buildings and the drywells are located on the 517' 6" elevation of the reactor
buildings.

The turbine building, located adjacent to and nonh of the two reactor buildings,
contains the control rooms, auxiliary electrical rooms, battery rooms, main turbines and *

balance of plant systems. The control rooms for Units 2 and 3 are in a common area on ;
the 538 foot elevauon of the turbine building,

r
Diesel generators 2 and 3 are located in the turbine building. Diesel generator r

28 is located in the HPCI building. The long term fuel storage tanks for the diesels are .
located underground outside the buildings.

The Unit 2S crib hcuse is located on the intake canal north of the other Unit 2S
'

buildings. The crib house contains the circulating and service water aumps for both Units
2 and 3 and the diesel driven fire pump for Units 2 and 3. The inta ce caw draws water i
from the Kankakee River which is located to the east of the site. The discharge canal exits ;
underground on the nonh side of the site and discharges to the cooling lace or Illinois
River,

i
i

The switchyards for both Units 2 and 3 are located to the north and west of the !

- units. The radwaste building for both units is located adjacent to and nonh of the turbine [building. :

Two condensate storage tanks (CST) are provided for the two units. They are |located together south of Unit 2.
: i

Personnel .md vehicle access to the protected area is tough an access contml |
point adjacent to the gate house south of_ Unit 1. The Elgin, Jceliet and Eastern Railroad r

owns and operates a rail line serving the site via a spur line. R,til access is provided at a !
point on the west side of the site. i

e

4.2 FACILITY LAYOUT DRAWINGS . . .

Simplified layout drawings of the Dresden 2 and 3 reactor buildings are shown -

in Figures 4 6 to 410.'The Unit 2 turbine building is shown in Figures 411 to 4-15.
Comparable layout drawings for the Unit 3 turbine building are shown in Figures 416 to i

419. Partial plans showing the battery rooms in the turbine building are in Figure 4 20. - i
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; Dresden 2 & 3 ;

The intake cribbouse is shown in Figure 4 21. Major rooms, stairways, elevators, and-

doorways are shown in the simplified layout drawings, however, many interior walls have,

been omitted for clarity. Labels printed in uppercase correspond to the location codes listed t'

in Table 41 and used in the com >onent data listings and system drawings in Section 3.
Some additional labels are includec, for information and m printed in lowercase type. *

A listing of components by location 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 is only a partial listing of the components and equipment that are located in a particular
'

room or area of the plant.
t

4.3 SECTION 4 REFERENCES

1. Heddleson, F.A. " Design Data and Safety Features of Commercial Nuclear
Power Plants," ORNL NSIC 55. Volume 11, Oak Ridge National
Laboratory, January 1972.
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Dresden 2 & 3

Table 41, Definition of Dresden Building and
Location Codes

,

Abbreviation Descrlotions

1. 476RD 476' 6" eleution of the Unit 2 Reactor Buildh ;, excluding
art,as contained in WRD, ERD, PPHT and TOP JS

2. 495Ph18Y Room containing CCSW pumps 2B and 2C on the 495'
elevation si the Turbine Building

,

3. '5TB 495' elevation of the Turbine Building, excluding area
495PMBY

4 504R8 504' elevation of the Unit 2 Reactor Building.

5. 517RB 517'.6" elevation of the Unit 2 Reactor Building, excluding
portions in areas $17X, PPHT and RC

6. 517TB 517' 6" elevation of the Unit 2 area of the Turbine Building,
excluding portions in areas AUXELRhi, DGRht2 and
COMPELRh1

7. 517X Area contaming main steam lines and isolation valves located
on the 517 6" elevation of the Unit 2 Reactor Building

8. 583TB3 Unit 3 area of the 538' elevation of the Turbine Building

9. 545RB 545' 6" elevation of the Unit 2 Reactor Building excluding
areas RC, SDHXRh1 and 545RBPC

10. 545RBPC Pipe chase located at the 545' 6" elevation of the Unit 2
Reactor Building

11. 570RL $70' elevation of the Unit 2 Reactor Building, excluding
areas 570RBPC, RC and the spent fuel pool

12, 570RBPC Pipe chase located at the 570' elevation of the Unit 2 Reactor
Building

13. SS9RB Area located on the 589' elevation of the Uni' 2 Reactor
| Building containing the i9 tion condenser
|

| 14. AUXELRh1 Auxiliary Electrical Equipment Room locateo un the 517' 6"
'

elevation of the Turbine Building

15 BATAREA2 Area containing Unit 2 batteries, Unit 2 and Unit 2/3 battery
chargers, and 125 and 250 VDC buses, located on the 549'
elevation of the Turbine Building

16. BATCHG3
-

Area containing the Unit 3 battery chargers located on the
538' elevation of the Turbine Building

102 11/89
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Dresden 2 & 3

Table 41. Definition of Dresden Building and
'

Location Codes (Continued)

'

Abbreviation Descrinilons
,

!

! 17. BATRhi3 Area containing the Unit 3 batteries located on the 551'
'

| elevation of the Turbine Building

I8. COMPELRM Computer Electrical Room located on the 517' 6" elevation'

of the Turbine Building

- 19. CR Units 2 and 3 Control Room located on the 334' elevation of
the Turbine Building

20. CST Condensate Storage Tanks 2/3A and 2/3B
'

-

21. DGRM2 Diesel Generator 2 Room located on the 517 6" elevation of -
the Turbine Building

22. DGRM23 Diesel Generator 2/3 Room located on the 517 6" elevation
- of the HPCI Building:

! 23, ERB Room containing CS pump 2A located on the 476' 6"
~

elevation of the Unit 2 Rea tor Building

24. HPCI Unit 2 HPCI toorn located on the 476' 6" elevation of the
'

HPCI Building
!

25. PPCH Pipe chase between the Torus and Unit 2 HPCI toom on the
, 476' 6" elevation of the Unit 2 Reactor Building
|
' 26. PPHT Pipe chase between 476' 6" and 517_6". elevations of the

Unit 2 Reactor Building

27, PUMPHS Area of the Unit 2/3 Crib House at the 517 6" elevatiod
containing the DGCW pumps

28, RC Unit 2 Reactor ContrJament

29. SDCPMRM Area containing the shutdown cooling pumps located on the
517'-6" elevation of the Unit 2 Reactor Building

30. SDMXRM Area containing the shutdown cooling heat exchangers
located on the 545' 6'' elevation of the Unit-2 Rertor--

Building

31. > SWPMRM Area containing the diesel driven emergency fire pump and
'

service water pumps on the 509' 6'.' elevation of the Unit 2/3
Crib House-

32, - TORUS .. Area containing the Unit 2 suppression pool "

__ _= .
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'
Dresden '2 & 3'

Table 41L Defin!t!on of Oresden Building and
Location Codes (Continued.)

'

Abbreviation DescrIntions

33. ULSF Spent fuel pool operating floor .

34. WRB Room containing CS pump 2B located on the 476' 6"
elevation of the Unit 2 Reactor Building

i

!

|

.
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Tabel 4 2. Partial Listing nf C mponents by Locatlan
at Dresden 2

.

. -

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

495PMBY CCSW CCSW P 2B MDP
'

495PMBY CCSW CGSW P-20 MDP

495TB CCSW CCSW F 2A - MDP

495TB CCSW CCSW P 2D MDP

495TB CRDHS CRD P 2A MDP

495TB CRQHS CRO P 2B MJP

$17RB EP MCC 29 4 MCC

51788 EP MCC 29 5 MCC
'

517RB EP MCC 29-6 MCC
,

517RB EP MCC 29-7 MCC

517RB EP MCC 281 MCC
~ ~ "

$1788 EP MCC287 MCC

517TB EP MCC 29 2 MCC ,

517TD IC-MU CTS PUMP Re MDP,

517TB IC MU CTS PJMo 2B MDP,

517X ECCS. HPCl2-8 MOV

517X 905 MS2 2A NV
s

$17X RCS MSD2 2 MOV

5 E7X AwS MS2 2B NV-
i

517X RCS MS2 2C NV
* 517X- RCS MS2 20 NV
1

538TB3 EP- MCC 39-2 BUS

538TB3 EP MCC 38 2 MCC.
'

b45RB ECCS CS2 24B MOV

M RB ECCS CS2 25B MOV

545RB EP BUS 23-1 BUS
,

. 545AB EP- BUS 241 BUS
!

545RB RCS RWCU2 2 MOV
~-

545RB RCS. RWCU2 3 MOV
~

*-545RB3 EP BUS 38 But
-

105 11/89
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L Tabel 4 2, Partial Listing of Components by Location |
| at Dresden 2 (Continued) i

1 <

'

i

LOCATION SYSTEM COMPONENT 10 CC, 4P

TYPti

545RBPC C IC24 MOV

551TB EP 125TB BUS 3 BUS

|
551TB EP 125TB BUS 3 BUS ;

!

551TB EP 125TB BUS 3 BUS

~

570RB EP RB BUS 2A 28 BUS

570RB EP 125RB BUS 2 BUS

570RB EP MCC 28-3 MCC

570RB EP BUS 28 BUS

570RB EP BUS 29 BUS

570RB EP TRAN 28T TRAN

$70RB EP TRAN-29T TRAN
i

570RBPC C IC2 2 MOV

589RB C ISO COND M -
"

589AB IC-MU 102 10 MOV
!

617RB EP MCC 291 MCC

BATAREA2 EP 250 BCb3 BC

I BATAREA2 EP 250 BAT 2 BATT

|
1ATAREA2 EP 125TB BUS 2 BUS

BATAREA2 EP RB BUS 2A 28 BUS

BATAREA2 EP 250 BC&3 BC

BATAREA2 EP 125TB BUS 2 BUS

BATAREA2 EP 250BC2 BC

BATAREA2 EP 250TB BUS 2 BUS

BATAREA2 EP 250TB BUS 2 BUS

BATAREA2 EP 125TB BUS 2 BUS

BATAREA2 EP 125BC2 1 BC

BATAREA2 EP. 125BC2 2 BC

BATAREA2 EP 125 BAT 2 BAT

BATCMG3 EP 250 803 BC

BATCMG3 EP 250TB BUS 3 BUS
_

| 106 II/89 -
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Tabei 4 2. Partial Listing of Components by Location
at Dresden 2 (Continued)

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

BATCnG3 EP 250TB BUS 3 BUS

BATCHG3 dP 125BC31 BC

BATCHG3 EP 125BC3 2 BC

B AT RM3 EP 250 BAT 3 BATI

BATRM3 EP 125 BAT 3 BAT

CST CRONS CSTv3A TANK

CST GROHS CST &38 TANK

CST ,1CCS CST &36 TANK

CST IGMV CST &3A TANN

DGRM2 DGCW DG HX2 HX

DGRM2 EP DG82 DG

DGRM2 EP DG 2 FO PMP MDP

DGRM2 3 DGCW DG HA2,3 HX

DGAM2 3 EP DG 82/3 DG
|

DGRM2 3 EP DG2/3 FO PMP MDP

' DGRM3 EP DGv3 DG

ERB CCSW CCSW2 3A MOV

l ERB ECCS CS2 3A MOV

ERB ECCS CS PUMP 2A MDP

ERB ECCS CCHA 2A KX

ERB ECCS LPCl2+11 A MOV

ERB ECCS LPCl2 5A MOV

ERB ECCS LPCl2 5B MOV

ERB ECCS LPCI PUMP 2A MDP

ERB ECCS LPCI PUMP 2B MDP

FP UNK IC-MU FP2 4102 Mov

HPCI ECCS HPC42 TCv HV

MPCI ECCS NPCi2 TSV HV

NPG ECCS MPCl2 3 MOV

MPCI ECCS MPCl2 35 MOV
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Tabsl 4 2. Partial Listing of C:mp:n:nts by Lccation i
at Dresden 2 (Continued)- i

.

LOCATION SYSTEM COMPONENTIO COMP
TYPE

HPCI ECCS HPCl2 6 MOV .

HPCI ECCS HP312-9 MOV --

HPCI ECCS HPCI PUMP TDP

HPCi ECCS HPCl248 MOV

HPCI ECCS HPCI LO PUMP MDP

MPCI ECCS HPCl2 21 MOV

HPCI ECCS HPCl2 10 MOV

MCC26 2 EP- MCC282 MCC
i

MCC29 2 EP MCC'42 MCC

PUMPMS DGCW DC h+ e. MDP

PUMPHS OGCW DGC. MDP,

RC ECCS HPCl24 MOV

RC C IC21 MOV

RC C IC24 MOV

RC RCS RWCU21 MOV

i RC RCS MS21A NV-

RC RCS MSO21 MOV

AC RCS MS2-18 NV

RC RCS MS2-10 NV

RC RCS. MS2 10 NV
~

RC RHR SDC2-1 A -- MOV

RC RHR SOC 218 - MOV_
.

SOCPMRM RMR. SDC2 2A MOV

SOCPMAM RMR SOC 2 2B MOV

SOCPMAM RMR SDC2 2C . MOV

SOCPMAM RHR PUMP 2A - MOP

- SOCPMRM RNR PUMP 2B MDP

SOCPMRM RHR. PUMP 20 MOP

SDHxRM ECCS CS2 24A MO V .

SOHXAM ECCS CS2 25A MOV

108 11/89
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Tabel 4 2. Partial Listing of Components by Location
at Dresden 2 (Continued)

.

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

SOHXRM RHR E XA KK

SDHXRM RHR SDCHXB HX

SOHARM RHR SOCHAC HX

SDHXRM RHR SDC2 5A MOV

SDHARM RMR SDC2 58 MOV

SWPMRM IC41U FIRE PUMP 2,3 DDP

TORUS ECCS CS2 4A MOV

TORUS ECCS CS24B MOV

TORUS ECCS HPCl2 5 MOV

TORUS ECCS LPCl2421 A MOV

TORUS ECCS LPCl2 22A MOV

TORUS ECCS ' LPCl2 22B MOV

TORUS EGCS SUPP POOL TANA

TORUS ECCS LPCl2-38A MOV

TORUS ECCS LPCl2 20A MOV

TORUS ECCS LPCl2 27A MOV

TORUS ECCS LPCl2 28A MOV

TORUS ECCS LPCl2 210 MOV

TORUS ECCS LPCl2 38B MOV

TORUS ECCS LPCl2 208 MOV

TORUS ECCS LPCl2 270 MOV

10RUS ECCS LPCl2 28B MOV

UNIT 3 EP BUS 33-1 BUS

UNIT 3 EP BUS 34 i BUS

UNNNOWN EP RB BUS 3A 3B BUS

UNKNOWN 'E P RB BUS 3A-30 BUS

( UN8NOWN EP 125AB BUS 3 BUS

( WRB CCSW CCSW238 MOV

WRB ECCS CS2 28 MOV

WAS ECCS CS PUMP 28 MDP
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Tabei 4 2.' Partial Listing of C0mp:nonts by Location
at Dresden 2 (Continued)

-
-,

i, ,

LOCATION SYSTEM COMPONENT 10 COMP
TYPE

WRB ECCS- HPCl2 36 MOV

WRB ECCS CCHX 2B HK -

WRB. ECCS LPCl21IB MOV

'WRB ECCS LPCl240 MOV

WRB ECCS LPCl2 50 MOV

WRB ECCS LPCI PUMP 2C MDP

WRB ECCS LPCI PUMP 2D - MDP

>

|
L

._

..

_.
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APPENDIX A-

DEFINITION OF SYMBOLS USED IN THE SYSTEM AND '

LAYOUT DRAWINGS

A1. SYSTEM DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other Guld systems. As a general rule,
small fluid lines that are not essential to the basic operation of the system ne 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
taually 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
Guid system drawings are the following:

Flow generally is left to right.-

Water sources are located on the left and water " users" (l.c., heat loads) or-

discharge paths are located on the right.
One exception is the return now 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.
Horizontal lines always dominate and break vertical lines.-

C inponent symbols used in the Guld system drawings are defined in Figure-

m l.,

l Most valve and pump, symbols are designed to allow the reader to-

distinguish among similar components based on their support system
req uirements (i.e., electric power for a motor or solenoid, steam to drive a
tur bine, 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 attempt has been made to define the
specific type of valve (i.e., as a globe, gate, butter 0y, 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 pipe runs).
Component locations that are not known are indicated by pit.cing the-

components in an unshaded (white) zone.
The prirnary flow path in the system is highlighted (i.e., bold white line) in-

the location version of the Guid system drawings.

I12 11/89
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| A 1. 2 Electrical System Drawings
'

| .

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

Flow generally is top to bottom-

In the AC power drawings, the interface with the switchyard and/or off.dte-

grid is shown at the top of the drawing.
In the DC power drawings, the batteries and the interface with the AC-

| power system are shown at the top of the drawing.
! Vertical lines dominate and break horizontal lines.-

!

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

Figure A 2.

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

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

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

the component.
The electrical connections (i.e., cable runs) between disetzte components,-

as shown on the electrical system drawings, DO NOT represent the actual,

| cable routing in the plant.
Component locations that are not known are indicated by placing the-

discrete components in an unshaded (white) zone.

A 2. SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL-NSIC 55
(Ref.1). The site drawings are approximately 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 1: stings and system drawings in Section 3. Some
additional labels are included for information and are pnnted 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.4veloped 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

113 11/89
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drawings, are ; approximately to scale, should not 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 additionallabels are included for information and are printed in lowercase
type.

A3. APPENDIX A REFERENCES.

1. Heddleson, F.A., "Desi gn Data and Safety Features of Commercial Nuclear.
Power Plants.", ORN -NSIC 55 Volumes l- to 4, Oak Ridge National-
Laboratory, Nuclear Safety Information Cen'er, 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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Figure A-1. Key To Symbols in Fluid System Drawings
; (Continued) ,
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Figure A-2. Key To Symbols in Electrical System Drawings
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'
. APPENDIX B

DEFINITION OF TERMS USED IN THE DATA TABLES
-|,

,

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are 1
defined as follows:

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

. Code Definitica -

RCS Reactor Coolant System '
IC isolation Condenser. System
IC MU Condensate Transfer System and Fire Protection System

Makeup to the Isoladon Condenser
ECCS Emergency Core Cooling Systems (including HPCI, LPCI,

CS and ADS):
CRDHS Control Rod Drive Hydraulic System
I&C Instrumentation and Control Systems !
EP- Electric Power System i

DGCW Diesel Generator Cooling Water system .iCCSW Containment Cooling Service Water System
RHR - Shutdown Cooling System

COMPONENT ID (also LOAD COMPONENT ID) - The component identification (ID) '

code in a dua table matches the component ID that appears in the corresponding system-
drawing. The component ID generally begins with-a system preface followed by a
component number. The system preface is not necessarily the same as the system code
described above. For component ids, the system preface corresponds to what the plant--
calls the component (e.g. HPI, RHR). An example is HPI 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS. The component
number Is a contraction of the comJonent number appearing in the ' plant piping and
instrumentation drawings (P& ids) anc electrical one line system drawings.

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

,

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

. codes.

POWER SOURCE - The component ID of the power source is listed in this field (see
COMPONENT ID, above), in this data base, a "pewer scurce!' for a particular component
(i.e. a lot.d or a distribution component) is the next higher electrical distribution or
generatin.; component in a distribution system. ; A single com aonent may have more than-

_.

one powc r source (i.e a DC bus powered from a battery and a 3attery charger);
-

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

I19 -11/89
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:

L EMERGENCY LOAD GROUP (EMERG LOAD GROUP) AC and DC load groups
- (or electrical divisions) are defined as appropriate to the )lant. Generally, AC load groups*

are identified as AC/A, AC/B, etc. The emergency loac group for a third of a kind load '

(i.e. a " swing" load) that can be powered from either of two AC load groups would be -
-

identified as AC/AB. DC load group follows similar naming conventions.-

i
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TABLE B.I. COMPONENT TYPE CODES
-

.

COMPONENT COMP TYPE

VALVES:
Motor-operated valve MOV
Pneumatic (air-operated) valve' NV or AOV,

Hydraulic valve HV
Solenoid operated valve SOV
Manual valve XT
Check valve CV
Pneumatic non return valve NCV

- Hydraulic non return valve HCV
Safety valve - SV
Dual function safety / relief valve- SRV

- Power operated relief valve PORY
(pneumatic or solenoid-operated) -

PUMPS:
.

MDPMotor driven pump (centrifugal or PD)
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 HA7
Cooling tower CT
Tank TANK orTK
Sump SUMP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e. pressurizer heaters,' HTR

VENTILATION 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 generator DG'-
Gas turbine generator ' GT-
Battery BATT

.121 11/89
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!
i

TABLE B.I.. COMPONENT TYPE CODES (Continued) |
!

. .

COMPONENT COMP TYPE

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear BUS
Motor control center MCC
Distribution panel or cabinet Phlor CAB
Transformer TRAN or XFMR
Battery charger (rectifier) BC or RECT-

Invener INV
Uninterruptible ;x)wer supply (a unit that may - UPS
include battery, battery charger, and inverter)-
Motor generator MG
Circuit breaker CB
Switch . SW
Automatic transfer switch ATS
Manual transfer switch . MTS

.

'1
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