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Dresden 2 & 3

DRESDEN 2 AND 3 SYSTEM SOURCEBOOK

This sourcebook contains summary information ¢n the Dresden 2 and 3 nuclear
power plants. Summarg 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

resented in Section 3, and the site and building layout is illustrated in Section 4. A
gibliomphy of reports that describe features of this plant or site is presented in Section S,
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 1s 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 6/70 (Unit 2), 11/71 (Unit 3)
Reactor type “WR/3
NSSS vendor General Electric
Power MWUMWe) 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 Electne BWR/3 nuclear steam
supply systems. Dresden 2 and 3 have an isolation condenser system similar to Millstone
I, and a High Pressure Coolant Injection (HPCI) system similar to Monticello and Pugrim
I. 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 | 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 |
Pilgrim |
Monticello

Quad Cities | & 2

1 11/89
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SYSTEM INFORMATION
This sectuon contains descriptions of selected systems at Dresden 2

’ >y » Tal po ! rm
[ general runcu peration tem su

ted in Table 3-1. 'n the "Report Section” column of this table, a section reference
e 3.1, 3.2, etc.) is provided for all systems that are described in this repont. 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 Safet

Analysis Report where additional information on each systern can be found. Other sou ce

sysiem requirements. A summary of major systems at Dresden 2 and
presented |

Ol Informatnon on this plant are identified in the bibliography in Section 5

" | — > s {2 st f { ¢ 1 43
séveral INg water s y are identified in Table 3
HEr Systems required (or I¢ Shutdowr

wisd

COOIINE waler s\ s are ovidedq it




Fable 3-1.

(:eneric
System Name

Reactor Heat Removal Systems
Reactor Cootant System (RCS)

Isolanon Condenser Systems

Emergency Core Cooling Systems
(FCCS)

High-Pressure Injection

& Recirculanon

L ow-Pressure Injection

& Recwonlation

Autormatic Depressunzation
Svystem (ADS)

Decay Heat Removal (DHR) System
{Residual Heat Removal

{RHR) System)

Main Steam and Power Conversion
Svystems

Other Heat Removal Systems

Spmmary of Dresden 2 &

Report

Piant-Specific
Section

System Name

Sanx
Same
Same

ihigh-Pressure Coolant Injection
(HPCT) System

Core Spray (CS) Svstem

| ow-Pressure Coolant Injection
(1. PC System

Same

Shutdown Cooling System

{single-mode)

Main Steam Supply System,
Condensate and Feedwater
System

Circulating Water System

Standby Coolant Supply System,
Reactor Vessel Head Coomng

System

3 Systems overed in this Report

FSAR Section
Reference




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

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference
Reador Coclant Inventory Control Systems

Reactor Water Cleanup (RWCU) Same X 10.3

System

ECCS See above -

“ontrol Rod Drive Hydraulic System Same 37 10.6
(CRDHS)

Contaiament Systems
Primary Contaimment Contamnment Structure (drywell X 5.2
and pressure suppression chamber)

Secondary Containment Same X 53
- Standby Gas Treatment System (SGTS) Same X 5325
Containment Heat Removal Systems
- Suppression Pool Cooling System Suppression Pool Cooling Mode 34 624
(an operating mode of the LPCI
system)
- Contammiment Spray System Containment Spray Cooling Mode 3.4 624
{an operating mode of the LPCI
system)
- Contairment Fan Cooler System None
Containment Normal Vemtilaton Systems Same X 52,53
Combustible Gas Control Systems Containment Atmosph_1¢ Control X 6.8

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

Generic
System Name

Reactor and Reactivity Control Systems
Reactor Core

Control Rod System
Chemical Poison System

Instrumentation & Control (1&C) Systems
Reactor Protection System (RPS)

Engineered Safety Feature Actuation
System (ESFAS)

Remote Shutdown System
Other 1&C Systems

Support Systems

- Class 1E Electric Power Syst..n
Non-Class 1E Electric Power System
Diesel Generator Auxiliary Systems

Component Cooling Water (CT”W)
System

Pla it-Specific

System Name

Same

Control Rod Drive System
Standby Liqund Control System
(SLCS)

Same

Engineered Safety Feature Systems

Local control panels

Various other systems

Same
Same
Same

Reactor Building Closed
Cooling Water (RBCCW) System

Report
Section

X

35
35

36
36
36

FSAR Section
Reference

353,65, 66
67,734

7.7.1
71.7.2

Not described

721076,
TR0 7.11

8

8

8231, 831
i0.10
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Table 3-1. Summary of Dresden 2 & 3 Systems Covered in this Report (Continued)

Generic

System Name

Support Systems (continued)

- Service Water System (SWS)
Residual Heat Removal Service Water
(RHRSW) System

Other Cooling Water Systems

Fire Prote non Systems
Orther Water Systems

Room Heating, Ventilating, and Air-
Conditioning (HVAC) Systems
Instrument and Service Air Systems

Refueling and Fuel Storage Systems

Radioactuve Waste Systems

Radation Protection Systems

Plant-Specific
System Nameg

Service Water System

Containment Cooling Service Water,

Reactor Building Closed Cooling
Water (RBCCW) System

Diesel Generator Service Water
(DGSW) System,

Turbmne Bulding Closed

Cooling Water (TBCCW) System

Fire Suppression Water System
Condensate Transfer System

Same

Stanon Instrument and
Service Air System

Fuel Storage and Handling
Systems,

Fuel Pool Cooling and
Cleanup Systems

Radiactive Waste Management
Systems

Same

Report
Section

33
33

FSAR Section
Reference

109

64
10.10

109
Not described

10.7
10.12
10.11

108

10.1
10.2

12
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Dresden 2 & 3

3.1 REACTOR COOLANT SYSTEM (. 7S)

3.1.1  System Function

The RCS, a'so called the Nuclear Stean S ipply System (NSSS), is responsible
for directing the steam rroduced in the reactor to the turbine where it is used to rotate a
generator and , oduce electricity. The RCS pressure boundary also establishes a boundary
against the “ncontrolled release of radioactive material from the reactor core and primary
coolant.

3 . l . 2

The RCS includes: (a) the reactor vessel, (b) two recirculation loops, (¢) two
recirculation pumps, (d) 13 safety/relief valves, and (e) connected piping out to a suitable
isolation valve boundary. Simplified diagrams of the RCS and important system interfaces
are shown in Figures 3.1-1 and 3.1-2. A summary of data on selected RCS components is
presented in Table 3.1-1.

3.1.3  System Operation

During power operation, circulation in the RCS is maintained by one
recirculatinn 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 gumps at high velocity. As the liquid enters the jet pumps, the slow
=~ ng 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 re:urned to the RCS as feedwater.

Following a transient that involves the loss of the main condenser or loss of
feedwater, heat from the RCS is either dumped to the suppression chamber via safety/relief
valves on the main steam lines or removed by boiling water in the isolation condenser.. A
LOCA inside containment or operation of the Automatic Depressurization System (ADS)
also dumps heat to the suppression chamber. Makeup to the RCS is provided by the
Emergency Core Cooling System (ECCS, see Section 3.4), Heat is transferred from the
containment by the Low Pressure Coolant Injection (LPCI) System o rating in the
containment cooling mode. The Containment Cooling Service zVaxcr (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

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.

8 11/89



3.1.8

Dresden 2 & 3

If a transient is initiated, then either: e

- RCS integrity is maintained and transient mitgating sysiems are successful,
or
RCS integrity is not maintained, leading to 8 LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mutigating systems are successful,

Component Information

. RCS

1. Steam flow: 9.765 x 106 [b/hr _
2. Normal operating pressure: 1005 psig

. Safety/relief Valves (13)
1.

Electromagnetic relief valves set pressure and discharge rate:
4@ 1130 to 1135 psig, 540,000 |bmvhr (each}

2. Target-Rock safety/relief valve set pressure and discharge rate:
1115 psig; 622,000 Ibm/hr

3. Safety valves set pressure and discharge rate:
1240 to 1260 psig; 644,501 to 654,774 Ibm/hr (each)

. Recirculaton Pumps (2)

1. Rated flow: 45200 gpm @ 570 ft. head
2. Type: Single stage vertical centrifugal, variable speed

. Jet Pumps (20)

Support Svstems and Interfaces

. Motive Power

The recirculation pumps are supplied by non-Class 1E power through variable
frequency motor generator sets.

. MSIV Operating Power

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

. Recirculation Pump Cooling

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

9 11/89
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Dresden 2 Reactor Coolant System Data Summary
for Selected Components

Table 3.1-1.

—v ———— - e ————————————

e o

POWER SOURCE EMERG

LOCATION
__LOCATION __jLOAD GRP_j

COMPONENT 1D comp
| TYPE

Tnv

MS2-28

MG2-2(

MCC 281

S 517R8

TMOV *F P AB BUS 2A 28

4 -
570HB

+
517R8B

UNKNOWN

i MCC 28-1

RWCUZ22 | MOV  |545RB UNKNOWN

AWCUZ1  [MOV

HRWCU?2-3

— e

[ UNKNOWN

UNKNOWN




Dresden 2 & 3

3.5 ISOLATION CONDENSER (IC) SYSTEM

3:.4.:1

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 transieat mitigating system.

3.2.2

The isolanon 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 stcam
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 initiauon.

Simplified drawings of the isolation condenser system are shown in Figures
3.2-1 and 3.2-2. A summary of data on selected IC system components is presented in
Table 3.2-1.

3.2.3 en
The 1solaton condenser system is normally in standby. The isolauon condenser
system is initiated by sustained (15 seconds) high reactor pressure (1070 psig). Normmally,
threz 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
1solation 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 transfe. .ystem (see Section 3.3).

Following a loss of ali AC power, the isolation condenser will still operate.
Makeup water to the sheli 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
For transient mitigation, the requirements for adequate coolant inventory and
decay heat removal involve the following:

- Eithertheisc  n condenser system, or
Small LOCA . 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.

13 11/89
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Figure 3.2-2. Dresden Unit 2 Isolation Condenser System Showing Component Locatiors
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Tabie 3.2-1.

Dresden 2 Isolation Condenser System
for Selected Components

Data Summary

COMPONENT ID COMP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATION LOAD GRP._|
1IC2-1 MOV RC MCC 28-1 480 5178”8 ACr2-3
IC2-2 MOV 570RBPC RB BUS 2A-28B 250 57018 250/3
1IC2-3 MOV 545RBPC \/B BUS 2R-28 250 57018 25013
IC2.4 MOV RC MCC 281 480 517R8B AC2-3
ISO COND HX 58918




Dresden 2 & 3

3.3 FIRE PROTECTION SYSTEM AND CONDENSATE THANSFER
SYSTEM

3.3:1 a‘e-;mm Junction
The fire protection system provides water, hzlon, portable cxtinguishers and
carbon dioxide to support fire suppression uctivitie. throughout the plants. The systern
also provides makeup to the isolation condenser to support its lang-term operation,

The condensate transfer system provides makeup water to the main condenser
and the isolation condenser from the condensate storage tanks.

3.3.2 System Definition

The portion of the fire protection system which can supply makeup to the
isolation condenser is the fire suppression water systum. The fire mgins for the Unit | and
Unit 2/3 systems are tied together into one station "ring header” which is fed by purps in
thie Unit 2 and 3 cribhouse and the separate Unit | cribhouse. The fire suppression water
system services individually valved lines feeding fixed pipe water suppression systems
(wet pipe sprinklers, deluge systems and pre-action sprinklers), fire hoses throughout the
units and hydrants located around the exterior of the station. The systern neminally receives
its water from the Unit 2/3 service water pumps. Backup supplies are the Lnit 1 screen
wash pumps, the Unit 1 diesel-driven fire pump and the Unit /3 diesel-driven fire purap,
The pumps are supplied by river water.

The condensate transfer system for Unit 2 consists of two condensate trans.er
pumps, a condensate transfer jockey pump, two condensate makeup pumps and piping and
valves. The Unit 3 system should be the same. The Unit 2 condensate transfer system
shares two 250,000 gallon condensate storage tanks with the Unit 3 system.

Simplified drawings of the portion of the fire suppression wg'er systern which
supplies makeup to the isolation condenser are shown in Figures 3.3-1 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
components associated with 1solation condenser makeup from the fire suppression \ ‘ater
and condensate transfer system is presented in Table 3.3-1.

3:3.3

Durning normal operation, the Unit 2/3 service water pumps maintain the fire
main pressure from 95 to 103 psig.  The Unit 2/3 diesel-driven fire pump is activated at 80
psig. If line pressure continues to drop, the Unit 1 screen wash pumps ure activated at 75
psig fire main pressure and supply 2,000 gpm each and the Unit | diesel-driven fire puinp
1s activated at 70 psig. Both the diesel-driven pumps deliver 2000 gpm

The condensate transfer system is not normally in operaiion. When placed in
operation, the condensate makeup pumps are used to - ply the main condenser and other
makeup needs. The condensate transfer and transfer jockey pumps are used to supply
{nakcup to the shell side of the isolation condenser or to transfer condensate to other
ocations.

3.3.4 b

In terms of the isolation condenser, the success critena 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 sysiem. Therefore,
opening of fire hydrants is not expected to affect the capability to supply miakeup to the
isolation condenser.

1§ 11/89



3.3.%

3.3.6

Dresden 2 & 3

Cargensnt afe ot oo

. Service Water Pumps (5 pumps, 2 each per unit and | shared between units)

1. Rated flow: 15,000 gpm @ 91 psig each

. Unit | Screen Wash Pumps (2)

1. Rated flow: 2000 gpm @ 75 psi each

. Unit 2/3 Diei# \-Driven Fire Pum

1. Rated flow. 2,000 gpm @ 88 psig

. Unit 1 Diesel-Driven Fire Pump

1. Rated flow: 2,000 gpm {g 70 psig

. Conden.ate Transfer Pumps (2)

1. Rated fiow 350 gpam @ unknown head

. Condensate Transfer Jocke v Pump

1. Rawi' flos. 70 gpm @ unknown head

. Unit 2/3 Condensate Storage Tanks (2)

1. Minimum volume: 200,000 gallons each with 90,000 gallons in one tank
reserve 3 for FIPC] osperation

Sup ext Systems and Intecfaces

A. Control Signals

1. Autoratc
a. Tae Unit 2/3 diesel-driven fire pump is actuated autownatically by &
ressure switch set at a “ire main pressure of 80 psig.
b. e U it screen wash pumps are actuated automaticully by a pressure
switch set at a fire main pressure of 75 psig.
¢. The Unit | diesnl-driven fire pump is actuated automatically by a
ressure switch set at a fire main prassure of 70 psig.
d. Iris assumed that the condlensate transfer syste'n has no automatc star
feature, but this should he verifizd.
. wrmote Manual
f1 is 10t known wherner the tire pumps or the coudensate transfer system
pumnps cai be actuated hy rerute tmaneal means from thie control room.

v

B. Motive Paver

1. The service water pumnps are aan-Cless 1E AC loads.

2. Tha power supplies for the Unit ¢ sceen wash pumps are unknown.

3. The diesel-dnven emergency fire pamps have their own dedicated diesel
eugines.

4. The power supplies for the conde sate transfer and transfer ockey pumps
are Class |E AC buses.

19 11/89



Dresden & 3

C. Diesel Fire Pump Auxiliary Systers
Information regarding diesel pump auxiliaries, such as cooluig, lubrication, and
starting was unavailable, The Unit 2/3 emergency fire pump's diesel fue! day
tank is in area PUMPHS in the crib house.

20 11/89
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Table 3.3-1.

Dresden 2 Isolation Condenser Makeup Systems inta Summary
for Selected Components

COMPONENT 1D comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
IYPE _LOCATION LOAD GRP.
CST1213A TANK C51
CTS PUMP 2A MDP S177B MCC 282 4890 53878 ACR2 3
CTS PUMP 28 MDP St7ib MCC 292 480 SI7TE AC2
HIRE PUMP 2/2 Doe SWPMEM
FP2-4102 MOV FP UNK 58918 250 UNKNOWN 0c
1C2-10 MOV 58918 MCC 281 480 517R8 AC2-3




Dresden 2 & 3

1.4 EMERGENCY COFE COOLING SYSTEM (ECCS)

4.1 W lon
¢ 15 an integrated set of subsystems that perform emergency coolant

injection and recirculation functions 10 maintain reactor core coolant inventory and adequate
decuy heat removal following a LOCA. The ECCS also performs suppression pool and
containment cooling and containment spray functions and has a capability for mitigating
transients.

342 ﬁmm.mmm
¢ emergency coolant injection (ECI) function is performed by the following
FCCS subsystems:

High Pressure Coolant Injection (HPCI) System
Automatic Depressurization System (ADS)

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 & rapid
depressurization of the reactor vessel. The HPCI system consists of a turbine-driven pump
and booster pump, system piping, valves and controls. The HPC‘I‘IEump can draw suction
from either the Unit 2/3 gSTs or the supgression ool. The HPCI pump is normally
aligned to draw a suction on the Unit 2/3 B CST. Water is injected into the reactor via
feedwater line B. The HPCI wrbine is driven by steam from a separate HPC! 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 (LPCI
and C8§) can provide makeup to the RCS. The ADS utilizes S relief valves that discharge
the high pressure steam to the suppression pool. There are additionally 8 reactor pressure
sufety valves which do not have & ADS function,

The CS§ system supplies make-up water to the reactor vessel at low preswure.
The system consists of two motor-driven pump= to supply water from the suppression pool
10 two sprnzi”spargers in the reactor vessel above the core.

he 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 sysiem can be realigned as needed
tu perform suppression pool cooling or containment spray as par of the basic emergency
core cocling function.

Simplified drawings of the CS system are shown in Figures 3.4-1 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 tnese systems and the RCS are shown in
§e4cu]on 3.1, A summary of data on selected ECCS components is presented in Table

3.4 W
All ECCS systems normally are in standby. The manner in which the ECCS

operates to grotem the reactor core 1s & 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
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Dresden 2 & 3

system is automatically started in response to low-low RPV water level or high drywell
pressure, and will serve as the pnimary source of makeup if RCS pressure remains High.
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 imut
RCS pressure. flcam 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 completel
independent of AC powar, requiring only 250 VDC Hggwer from the buiteries. If the b

is of such a size that the coolant loss exceeds the I sy¢tem capacity, then the CS and
LPCI systems can provide higher capacity tiakeup to the reactor vessel.

The Automatic Depressurization System will automatically reduce RCS pressure
if a break has occurred and RF{/' water level is not maintained by the HPCI system. Rapid
depressurization permits flow from the CS or LPCI sysiems to enter the vessel,

The CS system consists of two loops, each containing one 100% capacity

ump. Each loop provides makeup to the reactor vessel through separate spray spargers.

e source of water is the suppression pool. The CS pumps start on reactor low-low water

level and reactor low pressure or high mell pressure. ‘I'he injection valves to the reactor
open only after reactor pressure is below pump shutoff head.

The LPCI system consists of four pumps which take & 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 flow 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 cooling 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 Egmm_s.nmu.ﬁmm
CA mitigation requires that both the emergency coolant injection (ECI: and

emergency coolant recirculation (ECR) functions be accomplished. The ECI system
success cniteria for a largs LOCA are the following (Ref. 1):

| of 2 core spray pumps with a suction on the suppression pool, or
3 of the 4 low pressure coolant injection pumps with a suction on the
suppression pool.

The ECI 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 depressunzation system (ADS) and 3 of 4 LPCI pumps with a
sucton on the suppression pool, ar

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 deterniined. It is possible that the coolant
inventory control function for some small LOCAs can be satisfied by low-capacity hig7h-
pressure injection systems such as the control rod drive hydraulic system (see Section 3.7).

The ECR success cmteria for LOCAs are related to the ECI success criteria

above. All injection systems essentially are operating in a recirculation mode when
crawing water from the suppression pool.
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For transients, the success criteria for reactor coolant inventory control involve

the following:

Either the isolation condenser (1C) systein (not part of the ECCS, see Section
3.2) and the control redd 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 operating to complete the heat trensfer path
from the containment cooling heat exchangers to the ultimate heat sink.

J.4.58

A

Component lnforma..on

Turbine-dniven HPCI pump and booster pump

1. Rated flow: SwOO&m@ 1135 10 165 psia

2. Rated capacity: 100%

3. Main pump type: multi-stage, horizontal centrifugal

4. Booster pump type: single stage, horizontal centrifugal

. Motor-driven CS pumps 2A, 2B

|. Rated flow: 45(‘00&m each @ 90 psig (vessel to drywell)
2. Rated capacity: 100%
3. Type: single stage, vertical centrifugal

. Motor-driven LPCI pumps 2A, 2B, 2C, 2D

. Rated flow: 5350 gpm each @ 0 psig (3 pumps running)
. Rated capasity: 33 1/3%
. Type: single stage, vertical centrifugal

T e

. Containment Cooling Heat Exchangers 2A and 2B

| . Heat ansfer capability: 102 x 100 Bwwhr each
2. Design pressure: 375 psig
3. Type: shell and tube

. Automatic-depressurization valves (5)

1. Rated flow:
a. Target-Rock safety/relief valve (1): 622,000 Ibm/hr @ 11185 psig
b. E;:%csuommic relief valves (4): 540,000 Ibmvhr each @ 1130 to
psig

. Pressure Suppression Pool

1. Design temperature: 281°F
2. Maximum operating temperature: 95°F (assumed)

3. Minimum water volume: 112,203 fi3
4. Design pressure: 62 psig

. 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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A. Control signals
. Automatc

a. The CS pumps funcuion 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 injetion valves open. Low-low water level and high
drywell pressure are each detected by four sensors which input to & one
out of two twice logic matrix. Reactor low pressure is detected by two
sensors arranged in a one-out-oftwo logic sequence.

b. The LPCI pumps automatically start on low-low reactor vesse! level or
high drywel! pressure if reactor pressure is below 900 psig. The logic

| systems for drywell pressure and reactor vessel leve! are one-out-of-two

| twice types. The LPCI logic also detects where the LOCA break is
located and directs the pumps’ discharge to the opposite recirculation
loop.

¢ ThepHPCl system s automatically initicted on low-low water level or
high drywerl pressure using a one-out-of-two twice logic for each
§1; fial,

d. The HPCI system is automatically isolated upon turbine overspeed,
HPCIl pump low suction pressure, HPCI turbine exhaust high pressure,
reactor vessel high level, high turbine exhaust pressure, low HPCI
steamn line pressure, high temperature from the HPCI steam leak
detection svstern and th differential pressure across a steamn line flow
device. For low steam line pressure, turbine overspeed tnp, low rumﬁ
suction pressure, high turbine exhaust pressure and reactor vesse! hig
water level, the 1solation signal is not sealed in and will suto-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-resct, but may be manuaily reset, providing the
condition cavsing the signal has cleared.

¢. HPCI pump suction is automatically sw..:hed from the CST 1o the
:iuppl'rcssmr. pool upon low CST level or high suppression poel water
evel.

f. The ADS system is actuated upon coincident signals of the reactor
vessel low-low water level, high a.ywell pressure and any LPCl or C§
pump runming. If all signals are present, the ADS valves will open after
the ADS two minute timer runs out. The time delay gives the HPCI
system a chance to operate before blowdown acours.

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
I The CS and LPCI motor-driven pumps and motor-operated valves are Class
1E 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 1E 250 VDC loads. The
HPCI pump is supplied with steam from a separate steam line.
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3.4.7

Dresden 2 & 3

C. Other

I. Lubrication for the ECCS Jmmps is assumed 1o be supplied locally.

2. ECCS pumps are cooled by water diverted from the respective pump
discharge lines.

3. ECCS pump room ventilation sysiems 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).

Section 3.4 References

I. Dresden 2 and 3 Updated Final Safety Analysis Report, Section 6.2.
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Figure 343 Dresden Unit 2 Low Pressure Coolant Injection System
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Table 3.4-1.

for Selected Components

Dresden 2 Emergency Core Cooling System Data Summary

COMPONENT 1D cCompP. LOCATION POWER SOURCE |[VOLTAGE| POWER SOURCE EMERG .
TYPE LOCATION LOAD GRP.
CCHX 2A X )
CCHX 28 HX WRB
CS PUMP 2A MDP Es BUS 231 4160 545R8 AC2 13
CS PUMP 28 MDP WK BUS 241 4169 545R8 ACZ |
CS2 24A MOV SRR MCC 28 1 480 517A8 AC2 3
CS2 248 MOV 54518 MCC 291 480 51788 AC2
CS2-25A MOV SOHXIIM MCC 281 480 51778 ACZ2 3
52058 MOV 54508 MCC 29 1 80 517A8 ACT?
€S2 28 MOV WiE MCC 29 4 480 S17R8 AC2
CS23A MOV &3] MCT 28 1 180 S17R8 AC2 3
CS2 4A MOV TORUS MCC 281 480 S17R8 AC23
CS2-48B MOV TORUS MCC 291 480 517R8 AC?2
CS12/38 TANK CS7
HPCI* O PUMP MD? HICH AB BUS 2A 28 250 570R8 25013
HPCI PUMP DP HPCI
HPCI2 10 MOV HPC RB BUS 2A 28 250 S7018 250/3
HPCI2 21 MOV HPCI RB BIIS 2A 28 250 5/0R8 25073
HPCI2 3 MOV HPCH RB BUS 2A 78 250 570R8 25073
HPCIZ 15 MOV HPCI AB BUS 2A 28 250 570R8 25013
HPCI2 36 MOV WRRB AB BUS 2A 28 250 57018 25073
HPCI2 4 MOV RC MCC 291 280 51708 AC2
HPCIZ 48 MOV HPCH AB BUS 2A 28 250 57018 25073
HPCIZ 5 MOV TORUS RB BUS 2A 28 250 57018 25013
HPCI2 6 MOV HPCH RB BUS 2A 28 250 570R8 25073
HPCIZ 8 MOV 517X RB BUS 2A 28 250 57088 25073
HPCI? 9 MOV HPCI RB BUS 2A 28 250 T70R8 2503
[HPCIZ 1CV HV HPCH
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Tabba-tt.mesdenZEmmCoo&ugSystmSmy
for Selected Compeonents (Continued)
COMPONENT ID COMP._ LOCATION POWER SOURACE (VOLTAGE | #OWER SCURCE FMERG
TYPE LOCATION 1 CAD GRP.
HPCI2 TSV HV HPCH
LPCI PUMP 2A MO Pan BUS 231 4160 54538 ACZ 3
LPCI PUMP 28 MDP ERB BUS 231 4160 54588 AC?Z 3
1PCIPUMP 2C MDP Wi BUS 221 4160 54588 A
LPCI PUMP 2D MOP win BUS 241 4160 s25R8 AC?
LPCI211A MOV [ MCC 28 1 480 51768 AC?2 3
[PCi2118 MOV whR MCC 734 ~ (%80 517838 AC2
LPCI2 20A MGV TORUS MCC 28 1 480 S17R8 ACZ 3
LPCI2 208 MOV TORUS MCC 294 430 S17R8 AC2
LPCI2 22A MOV TORUS MCC 28 7 480 517R8 ACS 3
1PCI2 228 MOV TORUS MCC 297 480 S17RB AC2
LPC2-27A MOV TORUS MCT 2% 430 51788 AC2 3
LPCI2-278 MOV TORUS MCC 251 480 51788 AC2
LPCI2 28A MOV TORUS MCC 281 480 S17A8 AC2 3
LPCi2-288 MOV TORUS MCC 291 489 S17R8 AC?2
1PCI2 38A MOV TORUS MCC 281 480 S17RB AC?2 3
1 PCI2 388 MOV TORUS MCC 294 480 517R8 AC?
i PCIZ 5A MOV tR8 MCC 281 480 51788 ACZ 3
LPCI2 58 MOV ERB MCC 281 480 S1788 AC2 3
LPCI25C MOV Wi MCC 294 480 1788 AC?2
LPCI2 5D MOV whn MCC 294 430 517RA AC2
SUPP POOL TANK TORUS




Dresden 2 & 3
3.5 INSTRUMENTATION AND CONTROL (I&C) SYSTEMS

3.5.1 %nm.tmsﬂnn
¢ instrumentation and control systems consist of the Reactor Protection

System (RPS), actuation logi. 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 miscelianeous systems, The RPS will initiate 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
selected safety systems baseC on the specific limits or combinations of limits that are
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.

3.5.2 Wﬂm
¢ RPS includes sensor and transmitter units, logic units, and output trip

relays that interface with the control circuits for components in the Control Rod Drive

Hydraulic System (see Section 3.7). The ES actuation systems miclude independent sensor

and transmitter units, iogic units, and relays that interface with the controi circuits for the

many different components that can be actuated. The primary containment isolation system

has & similar logic syst*m to the RPS.

a4 A summary of data on selected I&C system components is presented in
uble 3.5-1.

353 Sastem Qperaticn

A RPS

The RPS ha: tour input independent subchannels and two output actuation
tra:.s. The subchannels are grouped into independent logic channels of two
s 7 innels each. Each subchannel receives an input from at least one
inaspendent sensor monitoring each of the plant variables. Euch variable that is
monitored is sensed by four independent sensing switches which are energized
when the varigble is normal. A scram is initiated when the sensed variable in at
least one subchanne! in both independent logic ~hannels is abnormal. The RPS
monitors and autematically initiates u scram based on the following variables

High neutron flux (APRM or IRM neutron monitoring systems)
Reactor vessel high pressure
- Reactor vessel low water level
+ Turbine stop valve closure
+  Generator load rejection
Loss of turbine control oil pressure
Muain steam line isolation valve partial closure
Scram discharge volume high water leve!
Primary comainment high pressure
Muain 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, There are two scram push
buttons, one for logic channel A and one for logic channel B. Depressing the A
scram push button deenergizes & relay which opens corresponding contacts in
the power supply to the pilot scram valve solenoids supplied by the A logic
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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 manual
scram, the buttons for both logic channel A and logic channel B must be
depressed. It is also possible for the control room operator to scram the reactor
by interrupting power to the reactor protection system.

To restore the reactor protection system to normal operation following any
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.

. ES Actuation Systers

ES actuation systems have up to four input instrument channels for each sensed
parameter, and two output trains. In general, each train controls equipment
powered from different Class 1E electrical buses. The ES systems that can be
automatically actuated include the following (not a complete listing):

Emerg,ency Core Cooling System
- HPCI

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,

Remote Shutdown

Procedures exist for achieving and maintaining a hot shutdown condition
following evacuation of the main control room. Instructions are provided for
local operation of the isolation condenser, diesel generator start and lcading,
and operation of the control rod drive and condensate transfer pumps. A
commitment was made by the licensee to provide the capability to achieve cold
shutdown from outside the main control room, however, no details on this
capability are available (Ref. 1, Seciion 4.25.1).

System. Success Criteria

RPS

The RPS uses hindrance logic (norma!l = 1, trip = 0) in both the input and output
logic. Therefore, a channel will be in a trip state when input signals are lost,
when control power is lost, or when the channel is temporarily removed from
service for testing or maintenance (i.¢. the channz! has a fail-safe failure mods).
A reactor scram will occur npon loss of control power to the RPS. A reactor
scram 15 implemented by the scram pilot valves in the control rod drive
hydraulic 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 been
determined.
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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 Srder to automatically actuate
their respective components. Actuation systems other than the RPS typically
use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1), In this case, an input channe! will be in a trip state when
input signals are lost, when control power is lost, or when the channel is
temporarily removed from service for testing or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels 1o send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power 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.

. Manually-Intiated 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 mator control center). To make these judgments, data on key
plant parameters must be available to the operators.

Support Systems and Interfaces

. Control Power

l. RrS

The RPS appears to be powered from two different sources: RPS motor-
generator sets (Ref. 2, Section 7.7), and static uninterruptible power
sulgplies (Ref. 2, Section * <.2.4). Backup scram valves are powered from
a DC system, probably ¢ 125 VDC system.

Operator Instrumentation

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

Section 35 References

1. NUREG-0823, "Integrated Plant Safetgf Assessment, Systematic Evaluation
gcggram - Dresden Nuclear Power Station, Unit 2," USNRC, February
. Dresden 2 and 3 Updated Final Safety Analysis Report.
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Dresden 2 & 3

The Class 1E 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
from one battery and one battery charger. A third battery and battery charger can supply
either division. Each batiery has a nominal manufacturer's eight hour rating of 913 ampere
hours, and the ba ries can supply their uguind loads without recharging for eight hours.
Unit 2 Reactor Bu.ding Buses 2A and 2B, in division 3, supply power to Unit 2 HPCI
system valves and most IC system valves. Details of the 250 divisions are shown in
Figures 3.6-5 and 1.6-6.

Redundant uf:guuds 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 "lead groups” for the Dresden 2 VAA. Load group
designations are based on the division designations discussed above. Load group "AC/2"
contains componenis powered either directly or indirectly from 4160 V bus 24-1. Load
grou? "AC/2-3" contains components powered either directly or indirectly from 4160 V

us 23-1. Components receiving 125 VDC power are assigned to load groups "125/2" or
"1285/3" depending on the battery source. Components receiving 250 VDC power are
ussigned to load groups "250/2" or "250/3" deEendirg on their battery sources. Selected
lxond; and components suppliad by the Class 1E electric power system are listed in Table
3.6:2.

3.6.4 Wﬂn
asic 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 criteriy are defined as follows, without taking
credit for cross-ties that may exist between independent load groups:

Each Class 1E 125 VDC load group is supplied initially from its respective
battery (also needed for diese] starting). Similarly, each Class 1E 250 VDC
load group is supplied initially from its respective battery,

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

Power 1o the battery ¢!« rgers is restored before the batteries are exhausted

3.6.5  Component 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
I. Rated volage: 125 VDC
2. Capacity: 498 amp-hours each

5 ?50 VDC Suation batteries 2, 3 and 2/3

. Rated voltage: 250 VDC
2. Capacity: 913 amp-hours each
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Dresden 2 & 3

Support Systems and Interfaces
A. Control Signals

1.

Automatc
The standby diese! rnemors are actomatically started upon loss of voltage
on their associated 4160 VAC bus or on an accident signal.

. Remote manual

The diesel generators can be started, and many distribution circuit breakers
can be uperated, from the main control reom.

. Local manual

The diesel generators can be started locally.

B. Diesel Generator Auxil.ary Systems

1.

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

. Fuelin

An incfependem day tank with enough fuel for over 4 hours (750 gallons) 1§
provided for each diesel. Long-term fuel tanks with 15,000 gallons each
are located underground near the diesel generator rooms.

. Lubncaton

Each diesel generator is assumed to have a self-co.tained lubrication
system, but this should be verified.

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.

. Control power

Each diesel generator is dependent on 125 VDC power from a station
battery for initial excitation, starang logic and starting air system control.
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 and 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
not been determined.

44 11/89



aesenveaow o

TEANSE O R
™ I ™

!

CrlE

lo-.nt-ff_-—) Lua-cus;] [ €60 WRE S 21 ] [ ---c-un1 [ a0 wac W 7y
».Ivn 10 480 wne T l
?L
mnc-su-—J Lo.wu:t_c]
1=
L B S e
-1 T

Figure 3.6-1. Dresden Units 2 an¢ 3 4160 VAC 7 wiliary Electric Power System




TN W T S8
GE N BATOR 273 s:::?n e o ME AN TR D

Sv
l—-—o-—r—

&

-
i
‘_-F

-

°

’-—-1
’ an
=

WA N % T
o™ 16) €258 1)

B0 VAL WMCC 29 RO VAT WL e T ' SRO CAC W29 l D AT UL 288 ]
ICLASS YE)

A0 YAC WCC 282 4RO R W4 T8 A0 VAL MCC 2% 80 VAL MCT 292 I 80 VAL . 294 WOVAC . 795 -
ICLRSS vE] CLASS '€) TCLASS 4€) ICLASS 15} L

CLASS '8y e

68/11

Figure 3.6-2. Dresden Unit Z 4150/480V Eiectric Power System




» Lesm®

AVGOV BUS M

I srome '

68/11

Figure 36-3. Dresden Unit 2 4160/480V Electric Power System Skow g Component Locations



L V) AL L VE u~
JOA SZ4 £ 1N i IGA S € g L
Adiive |
20 SO —_—
- I —= e
I8 20M WA Dev _

suone207] jusuodwo) Bumoys
wasAS DAA S¢i ueld duIdS(3 © pue Z sihuf) udpsaig v-9'¢ 2inbiy

28 SOE N 2 LG Vs ~
NOULFERALS 3OO0 ¥ 01OV 36 D0A S0 ;

(8 Siel NIV © 1IN TINY S
NOWERIISIO D018 HO1 OV 34 D0A S21
g Y Wﬁ&ﬁl&c!. EES!E.!:% i.m
FUE N Hu’k&.& u!«R!!H 3 WVAON Y

e e :
I8 SO NG IS 4 2 LG T iNva
NCANBIISK) OG5 el OGA S

©F SOE N 35 3 € LN 1 INvd

* W w
t 1

o
28 S N 2 L 1 aNvg
MOk oL 00 D6 B SN L DOA S04

!

(0m S8 NI € 1IN 1INV S
NOHNBRILSIG D0 1 INGRIGT D0A SO

]
B e

- I , *v
Wemera € ¢ oasa I Z2€ 28 scul (€ S sl
S IO AM3LIvE S HINIVHO Auiliva | 7S ul_~z§.u.,:w..«m
IR ST Imn DOA S21 Z LN

Avdnive |

TGOA SCL - =
e LA 1 1 Ba—
ﬂ R DI DA OBy — — N"w."ax’g\—

C 60 TOM O¥A Oue —

11/89

ax



-
{
i
|
|
|

REwOVARLE &
LI (FU AT !

Figure 3.6-5. Dresden Uniis 2 and 3 Eiectric Piant 125 VDC System
Showing Component Locations




wajsAS DAA 0SZ Wuelg 219913 £ pue Z spuf uapsaig '9-9'c ainbiy

{08 WO L O 3l L0608 6O 1V ) {9018 HOLOV ) £ 0018 HO ROV )

W2 SNB) 28 J0M O 052 (62 SNB) 28 ¥ 4 DGA 052 (8E SNl €2 20 XIA 062 (WE SO €8 20N DOA 062
Cilﬁh WY Y %5&5—-!‘!.
3 AN R SN@ 1NdS 3 VAR 3 FBYAON 3 SNG I9dS 3 IEVAOR 34
(9518 Wesuni} v (00 @ el

SOWE NIVIN - 28 O OO 062 SIS NIVIN - €8 0N DA 062

wesa osd)
HAOVHO A IiLivE
DL QST L LN

r DS 1_1

HOO ML @ AN |—. Corhate

<6 N A Oy —

Z'6E D0 ONA Gar w

%

< §€ 200 DA 08y

“1/89

50



F3oOVDEC
HARCGER | <7 i
<0 ™ ’

|

.

;

-

|
i

O VOC MO 83 MARN BUS
(TURINE 211G )

BATARF A2

BATCHGY i
]
SPUT 8o rguwv;am:

b ‘,"Z“ T3 AW,

‘ I
0 YOG MCC 22 (P
FE AC TOR B 1%

FE MOVAR § ri, FF MOVAR F
LI (FE MOVEDY 1 N 1 A1 {
Y )
| | : ;
O VOO MCC 23 181 ! vid W 1y 1 0y ¢ £ 1
REACTORBLIYG ) ! (3 AL 1O B 0K i ' {
. 3 L St ) e ta— = ae———

s 2R

1
|
]
!

Figure 3.6-7. Dresden Units 2 and 3 Electric Plant 250 YDC System
Showing Component Locations




“hn
o

68/11

Table 3.6-1.

Dresden 2 Electric Power System Data Summary
for Selected Components

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

125 BAT 2 BAT BATAREA? 125 12572
125 BAT 3 BAT BATRM] 125 1253
125BC2-1 BC BATAREA? MCC 292 480 51718 AC2
125BC2-2 B8C BATAREA? MCC 28 2 480 538182 AC23
1258C3-1 8C BATCHG3 MCC 392 480 538183 AC/3
125BC3-2 BC BATCHG3 MCC 38 2 480 538183 AC2 3
125R8 BUS 2 BUS 570RB 12518 BUS 2 125 BATAREA? 12572
125RB BUS 3 BUS UNKNOWN 12518 BUS 3 125 55119 125/3
12518 BUS 2 BUS BATAREA? 125 BAT 2 125 BATAREA? 12572
12518 BUS 2 8BUS BATAREAZ 1258C2 1 125 BATAREA? 125/2
12518 BUS 2 BUS PATAREA? 125BC2 2 125 BATAREA? 12572
12518 BUS 3 BUS 55118 125 BAT 3 125 BATRM3 125/3
12518 BUS 3 BUS 55118 125BC3-1 125 BATCHG3 125/3
12518 BUS 3 BUS 55118 1258C3 2 125 BATCHG3 125/3
250 BAT 2 BATT BATAREA? 250 BATAREA? AC/23
250 BAT 3 BATT BATAM3 250 250/3
250 RC2/3 BC BATARFA? MCC 292 480 MCC29 2 AC2
250 BC2/3 BC BATAREA? MCC 392 480 538183 AC/3
250 BC3 BC BATCHG3 MCC 382 480 MCC29 2 AC/3
250BC2 BC BATAREA2 MCC 28 2 480 53818 ACr2
25018 BUS 2 BUS BATAREA? 250BC2 250 BATAREA? 25012
25018 BUS 3 BUS BATCHG3 250 BAT 3 250 BATAM) 250/3
25018 BUS 3 BUS BATCHG3 2578BC3 250 538183 250/3
25018 BUS2 BUS BATAREA? 250 BAT 2 250 BATAREA? 250/2
BUS 231 BUS 545H8 DG#2/3 4160 DGRM2 3 AC2-3
BUS 241 BUS 54588 DG #2 4160 DGHM? AC/2
BUS 78 BUS 570RB TRAN TR 281 4160/480 | 57018 AC2-3
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Tabie 3.6-1. Dresden 2 Electric Power System Data Summary
for Selected Components (Continued)
COMPONENT D cCoOmMpP. LOCATION POWER SOURCE {VOLTAGE| POWER SCOURCE EMERG.
TYPE LOCATION LOAD GRP.
BUS 29 BUS 57018 TRAN TR 9T 4160/480 | 57088 A2
BUS 331 BUS UNIT 3 DG#2/3 4160 DGRM? 3 AC23
BUS 341 BUS TNIT 3 DG#3 4160 DGAM3 AC/3
BUS 38 BUS M5AB3 UNKNOWN 480 UNKNOWN AC3
0G #2 0G £ AVD 4160 AC?2
DG #273 DG B L4 4160 AC/2-3
DG #3 0G DGRM3 2160 AC/3
DG 2 FO PMP MDP DGRM? MCC 292 480 51718 AC?2
DG2/3 FO PMP MOP DGRM2 3 MCC 281 480 517RB AC2-3
MCC 281 MCC 51718 BUS 28 480 570R8 AT 23
MCC 28 2 MCC MCC282 BUS 28 480 570R8 23
MCC 28 3 MCC 570R8 BUS 28 480 570RB AC23
MCC 28 7 MCC 51718 BUS 28 480 570R8 AC23
MCC 291 MCC 61718 BUS 29 480 570P8 ACP2
MCC 29-4 MCC 51718 BUS 29 480 570RB AT
MCC 295 MCC 51708 BUS 29 480 570RB AC2
MCC 296 MCC 517RB BUS 29 480 570RB AC2
MCC 29-7 MCC 5171”8 BUS 29 480 57018 AC2
MCC 382 MCC 53183 BUS 38 480 545163 AC/3
MCC 392 BUS 538163 UNKNOWN 480 UNKNOWN 25073
RB BUS 2A 28 BUS 57018 25018 BUS 3 250 BATCHG3 25073
RB BUS 2A 28 BUS BATAREA2 25016 BUS 2 250 BATAREA? 25072
RB BUS 3A 38 BUS UNKNOWN 25018 BUS 2 250 BATAHEA? 25072
RA BUS 3A 38 BuUS UNKNOWN 25018 BUS 3 250 BATCHGA 250/3
TRAN 28T TRAN 57018 BUS 231 4160 545R8 AC/i23
TRAN 291 TRAN 57018 BUS 221 4160 545A8 AC/2




Table 3.6-2. Partial Listing of Electricai Sources and Loads

at Dresden 2
[ POWER | VOLTAGE | EMERG |POWER SOURCE| LOAD | LOAD | COMP| COMPONENT |
SOURCE LOAD GRP| LOCATION | SYSTEM|COMPONENT IO TYPE |  LOCATION
T2 BAT 2 128 126/2 |G TAREAZ  |EP  |12857BBUSE |BUS |BATAKEAZ |
e BAT S Fi] 1268 | BATRMS P T28TEBUS S |BUS ([&81TB |
11 PR T TE8E [BATAREAZ ~ ~TEF |TBTEBUSZ [BUS [BATAREAT
i ) F) 125/ |BATAREAZ ~ |EF  |1251BBUS¢ |BUS |BATAREAZ |
28831 T8 12873 HATCHGS Te8TB BUS S |BUS (85178 |
1286032 1¢5 12573 BATCRGS 4 12576 BUS S | BUS |&s1T8 |
(TeETBBUS 2 | 128 12572 A (EP | 125RB BUS 2 |BUS |S70RB |
P6TE BUS S | 128 FIE 55178 EP |125RE BUS3 |BUS |UNKNOWN |
250 BAT 2 %50 2802 | BATAREAZ 43 5078 BUS: | BUS | BATAREAZ |
TS0 BAT S 2850 2503 | BATAMA EF | 20TBBUS3 |BUS |BATCHGS
7508C2 385 75072 TBATAREAZ  |EP  [2078BUSZ |BUS |BATAREAZ 1
750803 11 FLE I T (K WW'BTM_'J
TTEBUS S 250 35077 |BATARERS EF [REBUS A6 |BUS [BATAREAT |
TR RS I T TEATRRER? REBUS TR B0 TONRRGWR ]
25078 BUS 7 | 280 25073 AGS TP RE BUS 2A 28 |BUS | S70RB
(ZRTEBUS 3 | 250 W [BATCHGS |EF RE BUS 3A38 [BUS | UNKNOWN
GEFEE) 250 o4 UNKNOWN CMU  |FP2-a102 MOV | FP-UNK
[BUS 231 4160 AC/Z3 | B45AE CSPUMPZA |MOP |ERE |
BUS 231 4160 AC/23 | B45RE ECCS  |LPCIPUMP 2A |MOP [ERB |
BUS o3 a160 RC/23 | B45RB ECCS [LPCIPUMP 2B [MOP [ERE
BUS 231 4160 AC2.3  |S4SAB TRAN-281 | TRAN [S70RB |
BUsS &3 3160 ACH B RHR | PUMP 2A WOP | SOCPMEM |
BUS &30 4160 AC/T T | S4SAE RHR |PUMP 28 |MDP | SDCPMAM |
BUS 241 4160 AC'2 | S45AB ECCS | CSPUMP 2B | MDP | WHB
BUS 24.1 4160 ACI2 B45RE ECCS  [LPCIPUMP 2C | MOP | WRB
BUS 241 T80 AC2 FECT ECCS  [LPCIPU MOP | WAB
BUS 241 4160 ACIZ SASAE EP YRAN-297 | TRAN [S70RB |
BUS 241 4160 AC2 Sa5AE RRR  |PUMP 2C | MOF | SOCPMAM |
BUS 26 480 ACI23 |SI0RE EP MGC 281 (S17RE |
Is,s 28 480 AC/23 | SI0AB 33 MCC 26-2 MCC | MCC28-2
i ENERE ae0 AC/2.3  |SI0RB - EP MGG 26-3 MCC | 570RB
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at Dresden 2 (Centinued)

Table 3.6-2. Partial Listing of Electrical Sources and Loads

M BOWER | VOL.TAGE | EMERG |POWER SOURGE| LOAD LOAD COMPONENT |
SOURCE LOAD GRF| LOCATION |SYSTEM|COMPONENT ID LOCATION
BUSTE 280 RC7i3 | SIORB P WMCT 267 Vo A —
[bos 20 ' AC7? T70RE P |MEC &1 | WeC |6TRE ]
BUS 29 480 AC2 EI0RE EF WCC -2 [ SToR ¥ (o105 1 X R

BUS &6 480 AC2 SI0RE (43 WCC 202 WC |SITT8

BUS 20 80 ACT2 EI0RE EP WMCC 204 WMee |SI7HE

ENEFD 480 ACI2 CTORE MCC &5 WeC |SI7RB |

BUS 0 a80 ACZ EI0RE 143 MCC 206 WG | S17HE

BUS &5 460 AC/Z | BI0RE P WCC %7 (/R Y| R

EUS 38 480 AC/3 FELCER) WG 982 We  |s3eT8s |

BS #2 4160 ACTE TGRAMZ 3 BUS 24.1 BUS | G45RB |

oLl i 1760 A2 | DORMZ3 B |BUS &3 BUS |S45RB |
0 4160 AC: 3 |DGRAMZ S 33 BUS 3371 BUS |UNTS

oJeTR) q160 ACH BUS 341 BUS [UNTS

VoG 281 ) ACe3 |CITRE CCSW |CCBWz-3A  |MOV |ERe

GG 281 360 ACc3  |SI7RB ECCS | CSe-2dA ERLTE Y —

MCC 28-1 480 AC/23  |SI7RB ECCS | CB2-25A WOV | SORXRM |

WCC 28 1 480 AC23  |SI7RB ECCS | CB23A MOV | ERB

MEC 261 80 ACZ 3 |SI7RE ECCS |CSedA WOV [Torus |

WCC 281 480 AC23  |SITRB ECCS  |LPCIZ11A MOV | ERE

MCC 28-1 480 AC 23 TTRB ECCS |LPCI2-20A MoV | TORUS |

WCC 281 a8t AC23  |SI'AB LPCIZ27A | Us

MGG 281 480 AC/23  |5178D ECCS  |LPCIZ.28A  |MOV [TORUS |

MCC 281 480 ACiz. |SI7RB ECCS | LPCi2- |TORUS |

MeC 261 380 AC <3 |SI7RB ECCS |LPCI2-8A ERE

MCC 28-) 280 AC23  |SITRB ECCS  [LPCI2-58 EAD

WCE €61 980 ACi23  |SIIRE 43 DGe3 FO PMP | MOP | DGANZ S

MCC 281 80 AC/23  |S17RB (S iCe-1 RC

MGG 281 480 AC23  |SI7RB ) Ced A

MGG 281 480 AC23 |SI7AB MU [ 1C2-10 (58988 |

MGG 261 360 AC23 |EI7RB RCS | MSD2-1 RC

Mos 261 480 1 ACi23 |SI7RB RS |AWCU 21 HC
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Dresden 2 (Continued)

POWER | VOLTAGE | [FOWER GOURCE| LOAD (oAD' i
SOURCE LOAD GRP| LOCATION |SYSTEM |COMPONENT ID| TYPE | LOCATION
CC e | ') TS (SR [ [SDCIA MOV [RE
WCT 261 260 ACea |SITHB BHR | SDCe 1B VoV [ RC
VT e8¢ 480 RGeS | 538TBZ . |EP  |128BC22  |BC  |GATAREAZ |
Ll R KT TEYE [EF 2508 |BC  [BATAREAT |
VLG o8 2 450 AC e a | 63878 WU [CTSPUMP A |MOP [EV7T6 |
WCC 28 3 480 ACe 3 |5381B DACW | DGCW P38 [MDP | PUNMPHE |
L DA T RCES[STIRE LT T B T W £ 1A b (o 1V R
WCC 287 60 ACed  |SVTRB BCCS | LPCI2-22h | MOV | TORUS
WeC 281 a0 A2 YR ECCE | CSe-24B MOV | G48RE |
Met 281 150 A2 TI7AE ECCS | 052258 MOV | S48RE |
WCC 281 460 ACie  [SI7RB ECCS | C82.4B WMoV | TORUS
NMeC 281 480 ACZ  |GI7RB ECCS | HPCI4 MOV | ARG
MGG 9.1 80 [ Yol HELER (PCI2278 MOV | TORUS
WCC 291 460 AC'S HREE ECCS  [LPCI2-288 MoV | TORUS |
VICC 202 60 AR 51776 DGCV. | DGCW P28 |MOP | PUMPRS |
MCC 292 480 AC 2 CERat:) 128BC2 1 BC | BATAREAZ
MCC 29-2 80 AC2 [ [oToF T 2 250 6023 BC | BATAREA?
MCC 202 480 AC 51778 EF DGZFOPMP | MDP | DGRME |
WCC 282 60 ACT? kad) W-mw kad:
MeC 2.4 480 ACT2 TI7RE CEEW [ EESWIE WO W]
MCC 254 480 AC 2 EI7RE. [C82-28 V| WRE
MCC 204 480 AC72 CSRLER ECCS | LPGIE 1 VMOV | WHE
MCC 29-4 80 ACe 5 ECCS  |LPCI2.20B  |MOV | TORUS
MGG 26-4 80 ACZ SI7RB ECCE  [LPCI2-388 MoV | TORUS
WCe 2.4 360 AC12 HEEER ECCS | LPCI2-85C MoV |WRE
MCC 204 280 AC 2 SITRE ECCS  |LPCIZB0  [MOV | WHB
Ve 297 460 AC 2 SI7RB TCCS [ LPCIZ2) MOV | TORUS |
MGG 29-7 380 A2 BITRE [TPCI2228 | MOV | TORUS
VGG 382 480 ACied  |536183 EP 1258C3-2 BC | BAICHGS
MeG 382 480 AC3 MCC29-2 P 250 BC3 BC | BATCHGS
MeG 392 480 AC3 536183 [ 1258031 BC CHGS
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Table 3.6-2. Partial Listing of Electrical Sour~es and Loads
at Dresden 2 (Continued)

POWER VOLTAGE | EMERG |POWER SOURCE| LOAD (OAD COMPONENT |
SOURCE LOAD GRP| LOCATION |SYSTEM|COMPONENT ID| TYPE |  LOCATION
WCC 36-¢ T AC/a . |B08TBA  |EP  |eB0BLas BC | BATAREAZ |
[REBUS IR 28 | 280 755 |ST0RE Lo N VoL v ——
"B BUS A28 | 250 75078 [SICRE ESCE [WPCRT0 MOV [Wee ]

"HEBUS 2A 28 | 250 280 |SIORG BCCS | HPCIZ 2T MOV | HPC]
CA-E | 280 25073 EI0RE ECCS | HPCIZS MoV |Aeer
B BUS 2A 36 | 250 25079 SI0RD WPC2 38 WOV | HPeT
"B BUG ZA 28 | 250 25073 LT ECCS | HPCIZ-3 MoV |WRE
(HE BUS 2A 2B | 250 25073 | S70RE ECCS  |HPCIZ-48 | MOV | RPGI
[HE BUS A28 | 250 25073 §I0RE ECCS | HPCIZS MOV | TORUS
(RE BUS 2A.28 | 250 28079 TORE ECCS | HPCI2® VOV [HPCI
RE BUS ¢A.28 | 250 25073 | STORB WPCIZE MOV 817X
(RE BUS 2A 2B | 250 2503 | SI0RE ECCE | HPCIZ® wov [Heer
(REBUS 2A.26 | 2850 25075 |STORE C [ WOV [STORBEC |
US ¢A2B | 250 250/3 | ST0HE © L) WOV | SABRBPC |
[FE BUS A28 | 250 25073 SIORE T M50z MOV [B17X
'FE BUS A28 | 250 25073 §70RE RHR  |SDC22A | MOV | SOCPMAM |
[REBUS 2A 26 | 280 25073 |S70RRE BR[| SDC2 28 MOV | SOCEMEM |
RE BUS 2A.0B | 250 2505 | SI0RE SDce-2¢ WOV | SOCPMAM |
[TRAN TH287 | 4160/480 |AG/2.3  |SIORB 3 BUS 28 BUS | 570RB
(TRAN TH.207 | 4160480 [ACE LN BUS 20 BUS |570RB
UNKNOWN UNR CUPMIAPWR | CCSW | CCSWP.2A | MOP 49878
UNRNOWN UNK CCPMZBPWH | CCBW | CCSWP-28  |MOP | 4asPmByY |
UNKNOWN TNK CGPMZCPWR | CCSW | CCSW P-aC | MOP | 4osPMBY |
UNRNOWN UNRK CCPMIDPWR | CCSW | GCSW P20 |MOP |48518 |
UNRNOWN UNK UNK CROPUNK CROMS |CRDP-2A | MDP [4887B |
UNRNOWN UNK UNK CROPUNKZ CHORS [CROF-26 WMoP | 49818 |
UNRNOWN 1480 ACT3 UNKNOWN 112 BUS 38 BUS |G4sRBI |
UNRNOWH 250 be UNKNOWN RCS | AWCUz-2  |MOV |S4sRB |
UNKNOWN 250 be UNKNOWN ACS | RAWCUz-3 MOV | 545AB |
UNKRNOWN 250 RHR  |SDC2BA | MOV | SOHXAM
UNRNOWN 250 RHA | SDC2 80 | MOV | SOHXAM
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Table 3.6-2. Partial Listing of Electrical Sources and Loads
at Dresden 2 (Continued)

POWER | VOLTAGE | © tAG |POWER SOUACE| LOAL TOAD COMPONENT |
SOURCE LOAD GRP| LOCATION  |SYSTEM|COMPONENT (D TYPE |  LOCATION
[ONRNGWN | 480 25078 | UNKNCWN 142 WCC 3 |BUS |BaeTEI |
58
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Dresden 2 & 3
3.7 CONTROL ROD DRIVE HYDRAULIC SYSTEM (CRDHS)

3.7.1

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 aiso can provide makeup water to the RCS.

3.7.2  System 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 cond=nsate storage tanks. The CRDHS also includes scram valves, scram
accumulators, and a scram discharge volume.

Simplified drawings of the CRDHS are shown in Figures 3.7-1 and 3.7-2.
Details of the scram portion of a typical BWR CRDHS is shown in Figure 3.7-3.

3.7.24

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

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
pilot valves) in the CRDHS.
The pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the insrument 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
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Dresden 2 & 3
3.8 DIESEL GENERA"TOR COOLING WATER (DGCW) SYSTEM

3.8.1  System Function

The Diesel Generator Cooling Water (DGCW) System for Dresden 2 and 3 is
designed to operate under all conaitions 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 2. The ioup« are supplied with cooling water from the
intake flume also used by the Service Water Sysiom. 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 emergcncy room air cooling.

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

3.8.3

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 flume. 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
Fencrnxor cooler with cooling water. Each loop has one pump in it, supplied with power

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

3.8.4

A single DGCW pump can supply adequate cooling water to a single diesel
generator and the emergency air cooiers 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:

RGCW Pump 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 3and Unit 2 & 3
emergency air coolers

DGCW 3B Same as DGCW 2/3B
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Table 3.8-1.

Dresden 2 Diesel Generator Cooling Water System Data Summary
for Selected Ccmponents

COMPONENT D

compP.

LOCATION

POWER

SOURCE |VOLTAGE| POWER SOURCE | EMERG.
TYPE LOCATICN LOAD GRP.
DG HX2 HX DGRMZ
DG HX273 HX DGRMZ 3
DGCW P2/38 MDP PUMPHS MCC 28 3 480 53878 AC723
DGCW P 28 MDP PUMPHS MCC 292 480 51718 AC?2




Dresden 2 & 3

3.9 CONTAINMENT COOLING SERVICE WATER (CCSW)
SYSTEM

3:9.1

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 i

The Containment Cooling Service Water System for Dresden 2 consists of iwo
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 3.9-1 and 3.9-2. A summary
of data on selected CCSW components is presented in Table 3.9-1.

3.9.3

Duning normal operation, the system is in standby. Following actuation of the
LPCI system, the Containment Coolin£Scrvice Water System can be used to provide some
cooling for the containment. Since LPCI flow 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 1s aligned for containment spray. In this LPCI mode,
water is directed to the drywell spray spargers, collects in the suppression pool and is
returned (o the LPCI pump suctions. The CCSW system supplies the containment cooling
heat exchanger in the LPCI loop aligned for drywell spray. Similarly, the COSW system
can remove suppression pool heat when a LPCI loop is aligned for suppression pool
cooling or spray. In these modes, the LPCI loop returns water to the suppression pool via
the suppression pool spray spargers or the full flow test line.

Duning 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 ¥ assuming HPCI operation following a LOCA.

3.9.4  System Success Criteria
The CCSW system should be capable ot supply the required de:ay heat removal
capacity in the following configurations:

Two CCSW pumps in one loop supplying the containrient 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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Dresden 2 Containment Cooling Service Water System Data Summary

Table 3.9-1.
for Seiected Components
[’*——“-“"—‘*—* — e — R e g— e R e ——‘—7
COMPONENT 1D comp LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG
P = WP 1 i - . LOCATION |LOAD GRP
CCSW P 2A MDP 49518 UNKNOWN UNK COPM2APWR i
I CCSW P28 MDP 495PMBY UNKNOWN UNK CCPM2BPWR
[ CCSW P2 MDP 495PMBY UNKNOWN | UNK CCPM2CPWR 7
: [ CCSW P 2D MDP 49518 UNKNOWN UNK CCPM2DPWR | o
CCSW2.3A MOV EAR = MCL 28 1 a8( 517RB . 1Ac2as ]
CCSW2.38 [ MOvV___ |wRB MCC 294 480 517RB TAC?Z B
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Dresden 2 & 3
3. 10 SHUTDOWN COOLING SYSTEM

3. 10,1  System rongtion
The shutdown cooling system (SCS) provides for shutdown cooling of the

reactor after the RCS has been depressurized to less than sﬂ\ F. The SCS transfers decay

eat to the reactor building closed cooling water (RBCCW) system. The SCS is not part of
the Emergency Core Cooling System

3.10.2  Sys'em Definition
The S5CS consists of threc parallel SCS purnps and 2sso ated SCS heat
exchangers. The pum ps take a suctior; on, and return coolan “0 RCS rec .culation loops A
nd B. The suction and discharge sides of the pumps are cross. tied, “remrc the three
SCS trains are not independent. Simplified drawings of the shutdown cooling system are
shown in Figures 3.10-1 and 5.10-2. A summary of data on selected SCS components is
presented in Table 3.10-.

3.10.3  System Oneration

During normal operation, the SCS is shutdown and isolated fmm the RCS
Following  reactor s..utdown, RCS cooling 1; provided by steaming on the turbine bypass
Syst cm and provi ding makeup to the RCS with the main condensate and fecuu atc' system
The SCS is man ually actuated during RCS cooldown and depressurizaticn when RCS
tm;p:' ture is less than 350°F. The SCS is designed with s Jfﬂucnt capac.cy to remove
Jv;m heat being generated by the core 24 hours after shutdown and hold RCS ‘emperature
at 125°F (Ref. 1)

3.10.4  System Nmn:s; Criteria
All three SCS loops are required in ordcr to cool the RCS to less than 125°F in
The RCS can be cooled to less than 125°F with two SCS raing, but more than

nired

-~

quired. RCS *»mperature can be maintained at less than 125°F tollowing a

train 24 houwn _fter shutdown (Ref. 1)

SCS qu;..‘ ne (1)

- P
1. Type: H -'170r1.¢ centrifuga.

<. Capacity: 6,750 gpm (approx.) at unknown head

' ~hanc 2
.H"\n“.z:".ﬁfr.\ 2)
Ll ~ntal 1 .
ciorizontal U-tube

al ~: 2 1 9 by | [ i
removal capacity: 27 x 10° Bruwhr

Support Svstems and Interfaces

nti »L Signal
\ SLS s controlled from the reactor control room
NEriock prevents opening both isolation valves between the RCS and
F\( S pressure is greater than 120 psig
-ised at higher RCS pressure
selation valves are automatica ally closed by a low-low RCS water
from the Reactor Protection S\ne"\ or a high SCS ~rea

AR
. 4 ¢ N 3
(Ul om temperature detectors intent ded to sense the ette
SCS pipe break

A single isolation valve

$

Cts Of an




Dresden 2 & 3

4. The SCS pump permissive instrumientation prevents pump operation unless
suction pressure is above 4 psig and reactor water temperatyre is below
350°F.

B Motive Power
The SCS pumps can be powered from the diese] generators as described in
Section 3.6.

C. Others
1. The reactor building closed cooling water (RBCCW) system provides
cooling water to the SCS heat exchangers and to the SCS pump bearings.
2. Spool pieces can be connected to SCS trains A and B to align these trains to
suppiy cooling to the spent fuel pool.

3.10.7  Section .10 Relerences
1. Dresden 2 & 3 FSAR, Section 10.4,

75 11/89



9¢

68/11

e (5%
K

o awE
DG —= == momc
J =1 ' 7 em @
.
e — ——— " T
SO .z ‘
2C e
= dal g
*‘—O_?‘v - -
socz o 7
- L
o
Lﬂ-—«i
»o
onatem
P it
A O T TR TR CONDEWTER w34
COER NG WRTER
svstEm - SenTeas
o e
- wes mECR
e o n
s s T
- wos Ow
e e ——

Figure 3.10-1. Dresden Unit 2 Shutdormn Cooling System
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Figure 3.10-2. Dresden Unit 2 Shutdown Cooling System
Showing Component Locations s
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Table 3.10-1. Dresden 2 Shutdown Cooling System Data > mmary
for Selected Components
COMPONENT 1D | COMP. LOCATION | POWER SOURCE |[VOLTAGE| POWER SOURCE | EMERG.
IYPE _LOCATION GRP.

PUMP 2A MOP SDCPMEM BUS 231 4160 545RA8 AC/
PUMP 28 MOP SDCPMBRM BUS 231 4160 545A8 ACH
PUMP 2C MDP SDCPMIRM BUS 24 1 4160 S45RR AC2
SDC21A MOV RC MCC 281 480 517RB8 AC?2 3
SDC2 18 MOV RC MCC 281 480 517RB AC?23
SDC22A MOV SDCPMAM RB BUS 2A 28 250 570R8 25073
SDC2 28 MOV SDCPMIM A8 BUS 2A 28 250 S70RB 25073
SDC2 2C MOV SDCPMAM RS BUS 2A 28 250 S570R8 25673
SDC2 5A MOV SUHXTM UNKNOWN 250
[SDC2 58 MOV SDHXFM UNKNOWN 250
 SDCHXA HY SOHXPM
SDCHXR HX SOHXRM
SOCHXC HX SOHXAM




Dresden 2 & 3

4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Dresden siwe is located . the northeastern portion of Illinois in Goose Lake
Township, Grundy County, at the point where the Kankakee and Des Plaines Rivers meet
to form the [llinois River, The site is bounded on two sides by the Kankakee and Illinois
Rivers. The site contains one BWR/] plant , Unit 1, and two BWR/3 plants, Units 2 and
3. Unit 1 is located in the northeastern portion of the site and is no longer in commercial
operation. Unit 2 15 located adjacent to and immediately to the west of Unit 1. Unit 3 is
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, Illinois 1s 14 miles northeast of the Dresden
site. A general view of the site is shown in Figure 4-1 (from Ref. 1) and a more detailed
site plan is shown in Figure 4.2,

The 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 Uait 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 equipment mocules are located on various elevations of the reactor
buildings. The HPCI systems are located in a separate HPCI building adjacent to the south
of the Unit 3 reactor building. The bottams of the spent fuel storage pools arz on the §74
foot elevation of the reactor buildings. Equipment haiches 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 north 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 elevation of the turbine building.

Diesel generators 2 and 3 are located in the turbine building. Diesel generator
2/3 is located in the HPCI building. The long-terr fuel storage tanks for the diesels are
loceted underground outside the buildings.

The Unit 2/3 enib house is located on the intake canal north of the other Unit 2/3
buildings. The crib house contains the circulating and service water umps for both Units
2 and 3 and the diesel-driven fire pump for Units 2 and 3. The intake car . draws water
from the Kankakee River which is located to the east of the site. The discharge canal exits
;nderground on the north side of the site and discharges to the cooling lake or Illinois

iver,

The switchyards for both Units 2 and 3 are located to the north and west of the
g'"ié’ The radwaste building for both units is located adjacent to and north of the turbine

uilding.

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

Personnel and vehicle access to the protected area is Hh.ough an access control
point adjacent to the gate house sauth of Unit 1. The Eigin, Jcliet and Eastern Railroad
owns and operates a rail line serving the site via a spur line. Rail access is provided at a
point on the west side of the site.

4.2 FACILITY LAYOUT DRAWINGS

Simplified layout drawings of the Dresden 2 and 2 reactor buildings are shown
in Figures 4-6 to 4-10. The Unit 2 turbine building is shown in Figures 4-11 to 4-15,
Comparable layout drawings for the Unit 3 turbine building are shown in Figures 4-16 to
4-19. Partial plans showing the battery rooms in the turbine building are in Figure 420,
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The intake cribhouse 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
in Table 4-1 and used in the WMN data listings and system drawings in Section 3.
Some additional labels are incl for information and are printed in lowercase type.

A listing of components bz‘loctﬁon is presented in Table 4.2, Components
inciuded 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.

4.3 SECTION 4 REFERENCES
I. Heddleson, F.A. "Design Data and Safety Features of Commercial Nuclear

Power Plants," ORNL-NSIC-55, Volume II, Oak Ridge National
Laboratory, January 1972,
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Figure 4-10. Dresden Units 2 an¢ 3 Reactor Bulidings, Eievation 6130
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Table 4.1,
Abbreviation
1. 476RB
2. A495PMBY
3 5TB
4. S504RB
5. S17RB
6. SI7TB
7 517X
8. S83ITB3
9 S45RB
10, S45RBPC
11. S70RL
12. 570RBPC
13, 589RB
14, AUXELRM
15 BATAREA2
i6. BATCHG3

Dresden 2 & 3

Definition of Dresden Building and
Location Codes

Rescriptions

476-6" eley <tion of the Unit 2 Reactor Build: ‘\B excluding
arvas contained in WRB, ERB, PPHT and TOI US

Room containing CCSW pumps 2B and 2C on thy 49§’
elevation i the Turbine Building

495" elevation of the Turbine Building, excluding area
495PMBY

504’ elevation of the Unit 2 Reactor Building.

517'-6" elevation of the Unit 2 Reactor Building, excluding
portions in areas 517X, PPHT and RC

517-6" elevation of the Unit 2 area of the Turbine Building,
excluding portions in areas AUXELRM, DGRM2 and

Asrea containing main steam lines and isolation valves located
on the 517-6" elevation of the Unit 2 Reactor Building

Unit 3 area of the $38' elevation of the Turbine Building

545'-6" elevation of the Unit 2 Reactor Building excluding
areas RC, SDHXRM and S45SRBPC

Pipe chase located at the 545-6" elevauon of the Unit 2
Reactor Building

570" elevation of the Unit 2 Reactor Building, excluding
areas STORBPC, RC and the spent fuel pool

Pipe chase located at the $70' elevation of the Unit 2 Reactor
Building

Area located on the 589 elevation of the Uni* 2 Reactor
Building containing the . “'stion condenser

Auxiliary Electrical Equipment Room locatea uri the 517'-6"
elevation of the Turbine Building

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

Area containing the Unit 3 battery chargers located on the
538 elevation of the Turbine Building
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Teble 4.1,
Location Codes (Continued)

Abbreviation
17, BATRM3
18 COMPELRM
19. CR

20, CST

21. DGRM2
22. DGRM2-3
23. ERB

24, HPCI

25, PPCH

26. PPHT

27. PUMPHS
28. RC

29. SDCPMRM
30. SDYXRM
31. SWPMRM
32, TORUS

Dresden 2 & 3

Definition of Dresden Building and

Rescriptions

Area containing the Unit 3 batteries located on the 551
elevation of the Turbine Buildii.g

Computer Electrical Room located on the 517'-6" elevation
of the Turbine Building

Units 2 and 3 Control Room located on the »34' elevation of
the Turbine Building

Condensate Storage Tanks 2/3A and 2/3B

Diesel Generator 2 Roorn located on the §17°-6" elevation of
the Turbine Building

Diesel Generator 2/3 Room located on the 517-6" elevation
of the HPC! Building

Room containing CS pump 2A located on the 476'-6"
elevation of the Unit 2 Reaztor Building

Unit 2 HPCI rootn locuted on the 476-6" elevation of the
HPCI Building

Pipe chase between the Torus and Unit 2 HPCI room on the
476-6" elevation of the Unit 2 Reactor Building

Pipe chase between 476'-6" and 517'-6" elevations of the
Unit 2 Reactor Building

Area of the Unit 2/3 Crib House at the 517-6" elevatio-
containing the DGCW pumps

Unit 2 Reactor Contazinment

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

Area containing the shutdewn cooling heat exchangers
located on the 545'-6" elevation of the Unit 2 Ree tor
Building

Area containing the diesel-driven emergency fire pump and
service water pumps on the 509'-6" elevation of the Unit 2/3
Crib House

Area containing the Unit 2 suppression pool
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Table 4.1, Defin!tion of Dresden Building and
Location Codes (Continued’

33. ULSF Spent fuel pool operating floor
34, WRER Room containing CS pump 2B located on the 476-6"

elevation of the Unit 2 Reactor Buiiding
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Tabel 4-2. Partial Listing of Components by Location
at Dresden 2

mew
TGS PNEY CLBW | CCSWP.2B WOF
[AOEPMBY |CCSW | CCBW Pt

[40ETE CCSW  |CCSWE-ZRA  [WMOF |

[TG5TE CCBW | CCBWEaD [ NOP

(4G8TE  |CHDWS |CRDPZA WoF

[48ETE |CRDHS |CRO P26 MoP
L!TVH! P T 254 e
ETTRE 144 " oolF - SN " TN

[ET7HE 43 (oo X 3 Wt
T 4 : o
(SITRE 4 MCC 261 W
TTRE . e TS W
Eikal 11 WMCC %62 wT

| Lka: B > . ¥ - -

[ET7TE M0 [CTGPUMEZE [MOP
ET7K ECCS LN MoV
517X Bes | MSe2k Y
E1IX RCS M50z 2 vV
B17X 29 [REFR NV
519X ACS MSZ-2C NV
57X B’CS | M82aD NV

[B38783 -1 K U
(BIETES T %2
[TI5RE BCCS q MoV

[SasRE ECCS \ oV |

[S4ERE 1 BUS 231 BUS

[EaEAE EF | BUS 241 BUS

L] o AWCUzZ ¢ )y

[E4SAE ACS AWCUZa MOV

[B4EHBT ]!'5 US 38 BX T
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Tabel 4-2. Partial Listing of Components by Location
at Dresden 2 (Continued)

COCATON SYSTEM | COMPONENTID | G& ¥ |

TyPe |
[EaERBPT - (2] oV
[EE17E 4 12576 BUS 1
[EE1T8 12578 BUS 3 BUS
[TETYE T2878 BUS 3 BUS
BiLL 11 WE BUS 2A-28 | BUS
(EToRE . |EF | SABEBUS ¢ BUS
[ETCRE P WEC 263 e
[ETORE EF ) BUS
[E70RE 4 BUS &% BUS
E70RE EP YRAN-28T | TRAN |
(FI0RE 143 YRAN-28T TRAN
[STOREPC - (8 MoV
BHEEE © T80 COND X
SESAE (XY [T MoV
CLEN EP MCT 281 T
[BATAREAZ EP 250 BL9 BC
BATAREA:  |EP TS0 BATZ 7 Yo
(BATAREAL 143 T BUS e (BUS |
[BATAREA:  |EF  |RBEBUS A28 |BUS
[BATAREAD BV PLEN [ F T BC
[BATAREAZ  |EP 12570 BUS ¢ BUS |
(BATAREAZ 250BC2 BC
(BATAREAZ 43 250TB BUS 2 U
(BATAREAL T 75078 BUS: TS
(BATAREAZ TP Te5TE BUS ¢ BUS
[BATAREAL EP 125602 ) €
"BATAREAL 33 125BC2-¢ BC
(BATAREAZ  |EP TS BATZ BAT
(BATCHGS EF 250 BCa EC
BUS.

FEATENGS ITEBUSS




Tabel 4-2. Partial Listing of Components by Location
at Dresden 2 (Continued)

COCATION wmm-sgggﬂ
(BATCHGY 42 0IBBUGS . |BUS |
(BATOHAS er TesecaT . |BC |
(BAYCRGS  |EP . |i28BCae BC
"BATRNG 42 TWBATS BATY |
(EATAND EF TS BATS BAT
s |CHOWS | CSTZaA YANK
i L o2 o7 13676 R B {
TeY WECS |CoTZaB . | TANK |
[TST TWU CET29A YANK
(BERE | DWW | DG HX2 "X
(DGRNG P DG #e
DGRNE BESFOPME | MOP |
DGRME 3 B&W | 0G RXZ3 X
(DGRMZ 3 TP OG #e3
kel 43 BETIFOPME | MOP |
DGRANG EP DG o3 e
[ERE CCSW | CGOWe 3A ¥ e]Y
EHE ECCS CE2IA MoV
ERE ECCS G5 PUNP 24 oP
m ECCS | CCHX A X
(ERE ECCS . | LPCIZ 1A MoV
ERE ECCS | LPCIZ-BA (el
(ERE NIl MoV
LH'E Eces | LPGI A MOP
ERE ECCS  |[LPCIPU WoF
TP UNK [ex VY FPe.a102 MOV
(RBCT  |ECeS | HPCIZTCV 1Y
CLEl ECCS | P2 T8V WV
Cia ECCS  |HPCIZ3 MOV
HPC! ECCS HPC12.35 MCV
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Tabel 4-2. Partial Listing of Components by Location
at Dresden 2 (Continued)

TOCATION | SYSTEM mﬂrw
Gl ECCS | HPCR€ v
Ll | {o]ei 3 CLlF X wov |
Gl ECCS  |RPCIPUMP  [TOP
Gl - LT oV
G2 ECCE . |HPCILO PUNP | MOP
CLio 21112 SN | o1
(HPCT ECLS  |HPCIZ-10 MoV
(WECa8-2 TP WCC 262 Wt
(ML 2 43 MGC %2 we
PUNPHG BRW (o6 Y T [NOP
FUNPHS BGEW | DGt Yield
S ECCS  |APCIZ4 MoV
LS - [ 3] MoV
Re o [oF 2 oV
RC RCS Ui 1" [=]Y
LB RCS A Y
(RC RCS | M8D2 MoV
AT RCS MSZ 1B NV
Ll "CS MEZ T NV
L "CS V5210 11
e ) BOCZ 1A SV
(AT RRR | SDCE B (el
SOCPRRN " SOCLZA v
(SOCPMAM R SbCe 2B MoV
(SOCPMAM AR |SDce.eC MoV
ErEE TR FUMP A MOP
SOCPAN LI FUMP 28 WoP
[SOCPMAM BHR | PUMP 2C MoF
[SOMXAM ECCS | CB2.24A oV

HRE [ECCS | CS2.25A Yol
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at Dresden 2 (Continued)

Tabel 4-2. Partial Lis!'ng of Components by Location

COCATION VETEN | COMPONENT IO c‘;agsp
SORRAM RHR SOEFA o
Lsmm—m—“m 5
Bl L1 BOCHRE X
"SORAAM TR BOCZ 5A MoV
(SORXAM Ly SOCZ SR v
[SWEMAM MU |FIME FUMF 23 | DDP
(oL 1" T {1 o1} 1 v
YORUS TSe4B Vel
(YORUS . |ECes  |HPCIZE oV
[YORUS BCCS |LPCIZ2IA Yol
TORUS ECCS [PCIZ 22 MoV
TORUS ECCS | LPCIe-22B oV
TORUS ECCS SUPP POOL YANK
[TORUS. ECCS CPCI2-36A MoV
YORUS BCCS | LPCIZ-20K WMoV
YORUS ESCS  TLPCIROIA o]
TORUS ECCS | LPCIZ-2BA MoV
[TORUS ECCS LPCI2-21B MoV
YORUS ECCS LPCl2-388 MOV
YORUS ECCS | LPCIZ.208 L)
YORUS ECCS | LPCISeB oV
RIS o R o
UNIT 3 BUS &1 BUS
[UNITS EF BUS 341
UNRNGOWN tP RO BUS 3A-38 | BUS
UNRNOWN EF |RBBUS3AGE | BUS
UNRNOWN TP T25RB BUS S | 8US
(WRE . |CCSW | CCoWe b Y o)
(WRE ECCS | C82.eB oV
(WhE ECCS | CS PUMP 28 MOP
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Tabel 4-2. Partia! Listing of Components by Location
at Dresden 2 (Continued)

TOCATION SYSTEM | COMPONENT D | COMP |
TYPE

(WRE ECCs | HPCIZ96 MoV
WHE ECCE | CCRX 28 T

(WHE ECCS POl 1B oV
(WHE (PCIZ 82 VoV
[WHE BCCS | LPCIZED oV
(WRE ECCS  |LPCIPUMP 2C | MOP
WRE ECCS | LPGTPUNMP 2B | MOP
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APPENDIX A
DEFINITION OF SYMBOLS USED IN THE SYSTEM AND
LAYOUT DRAWINGS

Al SYSTEM DRAWINGS
Al.l Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a generul rule,
small fluid lines that are not essential to the basic operation of the system ore not shown in
these drawings. Lines o” this type include instrumentation lines, vent lines, drain lines,
and other lines that are less than 1/3 the diameter of the corinecting major flow path. There
wsually are two versions of each fluid system d:awingl: a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fluid system drawings are the following:

Flow generally is left to right.

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

\ nponent symbols used in the fluid system drawings are defined in Figure
A-l.
- Most valve and pump symbols are designed io allow the reader to
distinguish among similar components based on their support system
requirements (i.e., electric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)

- Valve symoo!s 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
sgec;lﬁc type of valve (i.e., as a globe, gate, butterfly, or other specific type
of valve).

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

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook
- Location is indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
Piping locations between discrete components represent the plant areas
through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the
components in an unshaded (white) zone.
The primary flow path in the system is highlighted (i.c., bold white line) in
the location version of the fluid system drawings.
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Al.2 Electrical System Drawings

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

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

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

Locations are identified in terms of plant location codes defined in Section 4 of
this Sourcebook.
- Locations are indicated by shaded "zones" that are not intended to represent
the actual room geometry.
Locations of discrete components represent the actual physical location of
the component.
The electrical connections (i.e., cable runs) between discrete components,
as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the
discrete components in an unshaded (white) zone.

A2, SITE AND LAYOUT DRAWINGS
A2.l Site Drawings

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

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

A2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain components and systeins 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 . ‘2veloped for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A-3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout
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drawings, are aYproximmly to scale, should not be used to estimate room size or
distances. As-built scale drawings for should be consulted his purpose.

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

type.
A3, APPENDIX A REFERENCES

1. Heddleson, F.A, "Desiﬁn Data and Safety Features of Commercial Nuclear
Power Plants.", ORNL-NSIC-55, Volumes | to 4, Oak Ridge National
Laboratory, Nuclear Safety Information Cen'sr, 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 Flui: System Drawings
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APPENDIX B
DEFINITION OF TERMS USED IN THE DATA TABLES
Lerms appeaning in the data tables 1in Sectuons 3 and 4 of this Sourcebook are
gaetined as tollow
] SYSTEM (also LOAD SYSTEM) - All components associated with a particular system
&2 de .r;:".. n in the Sourcebook have the same system code in the data base. System codes
s Sourcebook are the following
Code Refinivon
i R Reacior Coolant System
» [( Isolanon Conden \""\th' m
1C-M1 Condensate Transfer System and Fire Protectior Systen
Makeup to the Isolation Condenser
ECCS Emergency Core Cooling Systems (including HPCI, LPCI
{ § CS and ADS i ‘
CRDHS Control Rod Dnve Hydraulic System
& Instrumentation and Control Systems
i P Electric Power System
DGCW Diesel Generator Cooling Water systen
‘ ~CSW Containment Cooling Service Water Systen
‘HS Shutdowr an-n.‘é_\\\\\c"
l COMPONENT ID (also LOAD COMPONENT ID) - The component identificat (1
¥ \ COdE In & d&ata tapie matcnes the comp ent {{)('-~;tA:'\F\,‘\‘ irs 1n the COoITe pongaing stén
drawing. Ths component ID gener 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 [Ds, the system pr( face corresponds to what the |
ails the component (e.g. HPI, RHR An example 1s HPI-730, denoting valy mt
7 the high pressure injec tem, which is ;\:r' of the ECCS. The compone
\ contrac [ the component number appearing in the plant pis ]
mentanon drawings (P& D d glectncal one-line system drawing
LOCATION COMPONENT LOCATIO POWER SOURCE LOCATIO!
rReter 1o the log n codes de ( Secton 4
COMPONENT TYPE (COMP TYPE) - Refer to Table B-1 for a list of component t\ ;
de
POWER SOURCE - The component ID of the power source 1§ listed in this field (see
COMPONCKT ID, above). In this data base, a "p.wer scurce” for a parucular component
€. @ 10id Or a distribution component) is the next higher electncal distribution ot ,
generatin | component in a distribution system. A single component may have more th
owe r source (1.e. a DC bus powered from a battery and a battery ct T

: POWER SOURCE VOLTAGE (also VOLTAGE) - The voltage "seen” by a load of a .
power source 1s entered in this field. The cownstream (output) voltage of a transforme
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EMERGENCY LOAD GROUP (EMERG LOAD GROUP) - AC and DC load groups
(or electrical divisions) are defined as appropriate to the plant. Generally, AC load groups
are identified 2s AC/A, AC/B, etc. The emergency load group for a third-of-a-kind load
(i.e. a "swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.
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TABLE B-1. COMPONENT TYPE CODES

COMPONENT
VALVES:

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

Check valve

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

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

PUMPS:

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

OTHER FLUID SYSTEM COMPONENTS:

Reactor vessel

Stearn generator (U-tube or once-through)
Heat exchanger (water-to-water HX,
or water-to-air HX)

Cooling tower

Tank

Sump

Rupture disk

Orifice

Filter or strainer

Spray nozzle

Heaters (i.e. pressurizer heaters’

VENTILATION SYSTEM COMPONENTS:

Fan (motor-driven, any type)

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

Condensing (air-conditioning) unit

EMERGENCY POWER SOURCES:

Diesel generator
Gas turbine generator
Bartery

COMP TYPE

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

MDP
TDP
DDP

RV
SG
HX

CT

TANK or TK
SUMP

RD

ORIF

FLT

SN

HTR

FAN

ACU or FCU
COND

DG

GT
BATT
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COMPONENT

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear

Motor control center
Distribution panel or cabinet

Transformer

Battery charger (rectifier)

Invener

Uninterruptible gz

wiclude battery,
Motor generator
Circuit breaker
Switch

wer supply (a unit that may
ttery charger, and inverter)

Automatic transfer switch
Manual transfer switch

Dresden 2 & 3

COMPONENT TYPE CODES (Continued)

COMP TXPE

BUS

MCC

PNL or CAB
TRAN or XFMR
BC or RECT
INV

UPS

MG
CB
SwW
ATS
MTS
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