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1.0 STUDY OBJECTIVES

This study has been prepared in response to NRC letters
dated March 6, 1980, and March 28, 1980, on the subject of
environmental qualification of electrical equipment. It has
been prepared by Bechtel Power Corporation, Ann Arbor,
Michigan, for Commonwealth Edison Company's Dresden Nuclear
Power Station Unit 2,

The scope of the study includes:
a. Preparing a master list of all ESF systems

b. Identifying all components required to function
under postulated accident conditions

. Defining environmental service conditions for the
components identified above

d. Establishing maximum flood elevation inside con-
tainment
e. Evaluating qualification data for components and

documenting bases of equipment qualification

£ Recommending action to be taken where qualifica-
tion data for components does not exist or is
inadequate for station service conditions

g. Identifying for Commonwealth Edison Company, those
Class 1lE electrical equipment items for which a
licensee event report (LER) should be prepared

h. Preparing a report documenting the results of the
study

2.0 STUDY RESULTS

The systems required to function following the postulated
accidents have been identified and the essential components
listed. Environmental service conditions have been estab-
lished, Evaluation of environmental qualification test
reports have been completed. Data sheets (Appendixes D, E,
and F) are provided for all essential components. Appen-
dix D contains data sheets for components with nonharsh
service conditions. Appendix E contains data sheets for
components with harsh service conditions and for which
qualification data is complete and adequate. Appendix E
contains data sheets for components with harsh service
conditions and for which qualification data is incomplete



or inadequate., Table 2-1 provides a tabulation of compo-
nents included in the study, percent of components with
outstanding items, and percent of outstanding qualification
data items; all by system.

3.0 STUDY CONCLUSIONS AND RECOMMENDATIONS

Investigations in response to NRC letters dated March 6, 1980
and March 28, 1980, on the subject of environmental qualifi-
cation of electrical equipment, indic&tes that a significant
number of components are either not subjected to harsh
environmental service conditions or have qualification data
docdumented. Resolution of qualification status for the
remaining components is being pursued in one or any combina-
tion of the following methods.

a. Vendors have been contacted and confirming letters
have been written to the equipment manufacturers
requesting qualification data, if available, or
component materials data for analysis. Table 3-1
provides a list of letters written,

b. Where long-term temperature conditions are besed
on criteria established prior to station operation
and referenced in the FSAR, actual worst case
plant conditions (including measurements of area
temperatures, where required) will be utilized to
reanalyze station environments and establish
actual environmental service conditions. Where
conservatism in design results in reduced actual
temperatures, qualification will be based on
actual conditions. Qualification will not be
required where 2-cual conditions reduce low tem-
perature harsh -~avironments to nonharsh environ-
ments.,

Ca Where vendor qualification data is not available,
but materials lists and other data required to
analyze components for qualification is available,
analyses will be performed to verify the capabil=-
1ty of the component to function under the environ-
mental service _.onditions,

d. Components designed to operate in low temperature
harsh environments, but for which no qualification
data exists, will be analyzed or performance
tested onsite to obtain data used to determine
the ability of the equipment to function under the
actual in-plant service conditions.
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Facility: Dresden Rev 3
Unit: P June 2, 1980

Docket: 50-237

DRESDEN 2 AND COMMON

Systems Required Following a LOCA, MSLB, HELB

l. Reactor Protection/Neutron Monitoring System
2 Core Spray System

3, High-Pressure Coolant Injection System

4. Auto Depressurization System/Main Steam System
- Low-Pressure Coolant Injection System

6. Pressure Suppression System

1 Standby Gas Treatment System

8. Deleted (Included With 1)

9. Scrvice Water System

10. Diesel Oil Piping System

11. Containment Isolation System*

12. Control Rod Drive Hydraulic System

13. Reactor (Nuclear Boiler) Recirculation System
14, Process Radiation Monitoring System

15A. Reactor Building Ventilation System

15B. Control Room, Office, and Drywell Air Conditioning
l6. Standby Alternating Current Power

. Standby Direct Current Power

18, 1Isolation Condenser System

19. General Use Electrical Equipment

20. Main Steam (Alternate Use Only)

2l. Main Feedwater/Condensate (Alternate Use Only)

Containment isolation includes all components in various
systems performing the containment isolation function.






Facility: Dresden
Unit:; 2
Docket: 50~237

Rev 3
June 2, 1980

MASTER LIST

CLASS 1lE ELECTRICAL EQUIPMENT

REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM:

SPECIFIC COMPONENTS ASSOCTIATED WITH ABOVE SYSTEM

Reactor Protection/Neutron Monitoring

(1)

Location

“Inside  Outside
Primary Primary
Plant Identification Contain- Contain-
~_ Number Generic Name (**) ment ment
*[.§-2-~302-82A,B,C,D Level Switch (M-34) X
PS-2-503A,B,C,D Press. Switch Low (M-13) X
*AO=-2-203-1A,B,C,D Globe Valve Air Operated X
(M=12)
*n0=-2-203-2A,8B,C,D Globe Valve Air Operated X
(M=12)
*pS-2-1621-A,R,C,D Press. Switch = High X
(M=25)
*pPS-2-263-55A,B,C,D Press. Switch (M=26) X
*LIS=2-263-57A,B Level Indication Switch X
(M=26)
*LIS-2-263-58A,B Level Indication Switch X
(M=26)
RAM=-2-0762-A,B,C,D, IRM Preamplifier X
E,F,G,H
RAM~2-0752-A,B,C,D SRM-Feamplifier 4
- These components are listed for information only.

Their qualification evaluation is covered with their
respective systems,

Shows P&ID number of respective system

(1) This listing includes additional miscellaneous components
required to detect or mitiga': the specified accidents.
Some of these components are not part of the reactor
protection system.
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Rev 3
June 2, 1980
SYSTEM: Pressure Suppression Page 3

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location

Inside Outside
Primary Primary

Pla.t Identification ' Contain- Contain-
Number Generic Name ment ment
POS~-2-1601-59 Globe Valve, Air Operated X
(Position Switch)
S50-2-1601-67 Solenoid Valve
POS-2~-1601-20A Butterfly Valve. Air X
Operated (Position
Switch)
POS-2-1601-20B Butterfly Valve, Air X
Operated (Position
Switch)
DPT=2-1602-12 Differential Pressure X
Transmitter
DPIS-2-1622A,B Differential Pressure X
Indication Switch
LT=-2-1626 wevel Transmitter X
C0=2-1601-65 Solenoid Valve X
80-2-1601-71 Solenoid Valve X
S0-2-16¢01-50A,B Solenoid Valve X
S0-2-1601~-51A,B Solenoid Valve X
S0-2-1601-52A,B Solenoid Valve X

PS=2-1620 Pressure Switch X
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Facility: Dresden Rev 3
Unit: 2 June 2, 1980
Docket: 50-237

MASTER LIST

CLASS 1E ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM: Diesel 0il Piping

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM
Location

Inside Outside
Primary Primary
Contain- Contain-

Plant ldentification

Number Generic Name ment ment
2-5203 Diesel 0il Transfer Pump X
2/3-5203 Diesel 0il Transfer Pump X
LS=-2-5241-3 Level Switch (High/Low) X
LS-2/3-5241-3 Level Switch (High/Low) ®
S0-2-5202 Solenoid Valve X
S0-2/3-5202 Solenoid Valve X
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MASTER LIST
LASS lE ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS
FrEM: tal ent Isolatior
yPECIFI COMPONENTS ASSOCIATED WITH ABOVE SYSTEM
Location
Inside Outside
Primary Primary
t Identification Contain- Contain-
Number Generic Na (&%) men ment
*AO-2-203-1A,B,C,D Globe Valve, Air Operated X
(M=12)
. ) { 2 A 1 1 . y 9 & " - aT - -
-2=-203-2A,B,C,I Globe Valve, Ailr Operated X
(M=-12
* o | 1 o v
o’ A’ ¥ Globe Valve, Motor X
perated (M-12)
* ' ~ 17 - - 3
MO=-2-220~- Globe Valve, Motor X
Operated (M-12)
*S0=-2~-220~-44 Solenoid Valve (M-26) X
.
*SO=-2-220-45 Solenoid Valve (M-=26) X
MO-2-1201~-1 Gate Valve, Motor Operate X
MO=2-~1201-=2 Gate 1lve, Motor Operated X
MO-2-1201-3 Gate Valve, Motor Operated X
MO-2-1001-1A,B Gate Valve, Motor Operated X
MO-2-1001-2A,B, Gate Valve, Motor Operated X
MO-2-1001-5A,B Gate Valve, Motor Operated X
* ( [ = 17 = - " .
MO-2-1501-5A,B,C,I Gate Valve, Motor X
Operated (M-29)
" -305-120 Solenoid Valve X
*SO0=-2-305-121 Solenoid Valve X
*"S0=-2-305~127 Solenoid Valve X




Rev 3

June 2, 1980
SYSTEM: Containment Isolation Page 2
SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM
Location
Inside Outside
Primary Primary
Plant Identification Contain- Cecntain-
Number Generic Name (**) ment ment
*S0-2-305-123 Solenoid Valve X
*MO-2-1501-22A,B Gate Valve, Motor X
Operated (M-29)
*MO-2-1501-18A,B Globe Valve, Motor X
Operated (M=-29)
*MO-2-1501-19A,B Gate Valve, Motor X
Operated (M-29)
*MO-2-1501-38A,B Globe Valve, Motor X
Operated (M-29)
*MO-2-1501~-20A,B Gate Valve, Motor X
Operated (M-29)
*MO-2-1501-13A,B Gate Valve, Motor X
Operated (M-29)
*MO-2-1501~-28A,B Gate Valve, Motor X
Operated (M-29)
*MO- .-205-2-4 Gate Valve, Motor X
Operated (M-26)
*MO-2-1301~1 Gate Valve, Motor X
Operated (M-28)
*MO=-2-1301=-2 Gate Valve, Motor X
Operated (M-28)
*MO=-2-1301-3 Gate Valve, Moter X
Operated (M-28)
*MO-2-1301-4 Gate Valve, Motor
Operated (M-28)
*MO-2~1402-3A,B Gate Valve, Motor X
Operated (M-27)
*MO-2-1402-25A,B Gate Valve, Motor X
Operated (M=-27)
*MO-2-1402-4A,B Globe Valve, Motor X

Operated (M-27)
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Facility: Dresden Rev 3
Units 2 June 2, 1980
Docket: 50-237

MASTER LIST

CLASS 1lE ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM: Control Rod Drive Hydraulic

SPSCIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location
Inside Outside
Primary Primary
Plant Identification Contain- Contain-
o Number Generic Name g ment ment
*S50=-2-305-117 Scram Solenoid Valve )
*S0--2-305-118 Scram Solenoid Valve X
S0-2-0302-20A,B Scram Solenoid Valve X
S0-2-0302-19A,B Scram Solenoid Valve X
L§-2-0302-82A,B,C,D Level Switch X
POS-2-302-21A,B Air Operated Valve X
(Position Switch)
POS-2-302-22 Air Operated Valve X
(Position Switch)
*$50-2-305-~120 Solenoid Valve X
*S50-2-305-121 Solenoid Valve X
*30-2-305-122 Solenoid Valve X
*S0-2-305-123 Solenoid Valve X

*rypical of 177 valves.




CLASS 1lE ELECTRICAL EQUIPMENT

UNCTION UNDER POSTULATED ACCIDENT CONDITIONS

Recirculation

COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location
“Inside Outside
Primary Primary
Contain- Contain-
Generic :Jd me ne ment

Level X

'ransmil

Pressure Switch
Pressure Transmitter
Level Transmitter
Pressure Transmitter

Pressure Switch

smitter
MOotor Operatec

Globe Valve, Air Operated
(Position Switch)

Globe Valve, Alr Operated
(Solenoid)

Globe Valve, Alr Operated
(Position Switch)

Globe Valve, Air Operated
(Solenoid)




Rev 3
June 2, 1980
SYSTEM: Reactor (Nurlear Boiler) Recirculation Page 2

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location

Inside Outside
Primary Primary

Plant Identification Contain- Contain-
Number Generic Name ment ment

LITS-2-263-59A,8B Level Indicator X
Transmitter Switch

LI1S-2-263-57A,B Level Indicator Switch X

LI1S-2-263-72A,B,C,D Level Indicator Owitch X

L1S-2-263-58A,B Level Indicator Switch X

POS~-2-220-44 Globe Valve, Air Operated X
(Position Swit:h)

AO-2-220-44 Globe Valve, Air Operated A
(Solenoid)

POS=-2-220-45 Globe Valve, Air Operated X
(Position Switch)

AO=-2-220~-45 Globe Valve, Air Operated X
(Solenoid)

DPIS-2-261-35A,B,C,D Differential Pressure X

E,F,G,H Indicating Switch

DPIS-2-261-34A,B,C,D Differential Pressure X
Indicating Switch

MO-2~-202-5A,B Gate Valve, Motor Operated X

MO-2-702-4A,B Motor Operated Valve X

MO-2-202-7A,B Motor Operated Valve X

MO-2~202~-6A,B Motor Operated Valve X

MO-2-202-9A,B Motor Operated Valve X



Facility: Dresden Rev 3
Unit: 2 June 2, 1980
Docket: 50-237

MASTER LIST

CLASS lE ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM: Process Radiation Monitoring

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location

Inside Outside
Primary Primary

Plant Identification Contain- Contain-
Number Generic Name ment ment
RE-2~1735A,B Rx Building Ventilation X

Exhaust Radiation Element



Lity: Dresden Rev 3
3 p June 2, 1980
et U‘;""’
LIST
LASS 1} AL EQUIPMENT
REQUIRED TO FUNCTION I 'ULATED ACCIDENT CONDITIONS
M: eactor Building Ventilatiorn
SPECIFIC COMPONENT!
Inside Outside
Primary Primary
int Identification Contain- Contain-
Number Generic Name ment ment

AO-2~5742A,B Butterfly Valve, Ailr X
Operated (Solenoid)

AO-2~-5741A,B Butterfly Valve, Ailr X

Operated (Solenoid)

{
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Facility: Dresden Rev 3

Unit: 2 June 2, 1980
Docket: 50-237

MASTER LIST

CLASS 1E ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM: 1Isclation Condenser

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location

Inside Outside
Primary Primary

Plant Identification Contain- Contain-
Number Generic Name ment ment

POS-2-1301~-17 Globe Valve, Air Operated X
(Position Switch)

AO~2-1301-17 Globe Valve, Air Operated X
(Solenoid)

POS~-2-1301-20 Globe Valve, Air Operated X
(Position Switch)

A0-2~1301-20 Globe Valve, Air Operated X
(Solenoid)

MO-2~-1301-3 Gate Valve, Motor Operated X
(dc)

MO-2-1301-4 Gate Valve, Motor Operated X

MO-2-1301-1 Gate Valve, Motor Operated X

MO=-2-1301-2 Gate Valve, Motor Operated X

(dec)



Facility: Dresden Rev 3
Unit: 2 June 2, 1980
Docket: 50-237
MASTER LIST
CLASS 1E ELECTRICAL EQUIPMENT
REQUIRED TO FUNCTION UNDER POSTULATED ACCIDENT CONDITIONS

SYSTEM: General Use Electrical Equipment

SPECIFIC COMPONENTS ASSOCIATED WITH ABOVE SYSTEM

Location

Inside Outside
Primary Primary

Plant identification Contain- Contain-
Number Generic Name ment ment

Cable 5 kV Power X
Cable 600 V Power and Control X X
Cable Instruments X X
Cable Thermocouples X X
Electrical Pene- High-Voltage Power X X
tration

Electrical Pene- Low-Voltage Power & Control X X
tration

Electrical Pene- Instruments X X
tration

Electrical Pene- Thermocouples X X

tration



Figure C.1

Figure C,2

Figure C.3

Fiqure C.4

Figqure C.5

Fiqure C.6

Figure C.7

Table C-=1

Table C=2

Table C=3

APPENDIX C

LIST OF FIGURES

AND TABLES

DRESDEN UNIT 2 KEVY PLAN IDENTIFYING
HARSH ENVIRONMENTAL AREAS
AND TABULATION OF SERVICE CONDITIONS

Plan view general
identifying harsh
Dresden Unit 2 el

Plan view general
identifying harsh
Dresden Unit 2 el

Plan view general
identifying harsh
Dresden Unit 2 el

Plan view general
identifying harsh
Dresden Unit 2 el

Plan view general
identifying harsh
Dresden Unit 2 el

arrangement drawing
environmental areas
476'-6"

arrangement drawing
environmental areas
517'-6"

arrangement drawing
environmental areas
545'-6"

arrangement drawing
environmental areas
570'=0"

arrangement drawing
environmental areas
589'-0" and 613'-0"

for

for

for

for

for

FSAR Figure 5.2.11 providing the drywell
pressure response following the postulated

LOCA

FSAR Figure 5,2,12 providing drywell temp-
erature response following the postulated

LOCA

Maximum environmental conditions inside
drywell for the postulated LOCA/MSLB

Maximum environmental conditions outside
drywell following the postulated MSLB/FWLB
accidents discussed in Section 4.1

Post=-LOCA maximum radiation doses for areas

outside the drywell for 1 day,

l-year exposure.

lized,)

30 days, and

(Where times other than
1 day, 30 days, and 1 year apply calculated
values for the appropriate time are uti-
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TABLE C-1

MAXIMUM ENVIRONMENTAL CONDITIONS INSIDE THE DRYWELL
FOLLOWING THE POSTULATED LOCA/HELB

Relative Containment Gamma Submergence
Temperature Pressure Humidity Spray Radiation Elevation
281F 63 psia 100% Demineralized 1 day-4.3x107 rads 505"'=6"
(340F) water 30 day-lxlOH rads

1 year-l.lxlO8 rads



Area

Steam tunnel

High-pressure heater bay

Turbine Building

el 538'-0",

north of Column G,
between Cclumns 40 and 42
and 46 and 48

Reactor feed pump room

TABLE

C=2

OUTSIDE TH

Pipe Break

Main steam/
feedwater

Main steam/
feedwater

Main steam

Feedwater

MSLB/FWLB ENVIRONMENTAL CONDITIONS

E DRYWELL

Maximum Maximum Relative
Pressure Temperature Humidity
(psia) (°F) (%)
27.0 242 100
27.0 242 100
21:9 230 100
Not evaluated - No equipment required

to function located

in this room



Area

Torus

Low-pressure coolant injection SP

corner rooms

High-pressure coolant

injection room
Steam tunnel

Reactor building
el 517'-6"

Reactor building
el 545'-6"

Reactor building
el 570'=0"

Reactor building
el 589'-0"

RW
MS
CA

TABLE C-3

RADIATION ENVIRONMENTAL CONDITIONS OUTSIDE
DRYWELL FOLLOWING THE POSTULATED LOCA
MAXIMUM RADIATION SOURCES

Integrated Dose Levels

Source* 1 Day
SP 1.5x107
2.4x10°
MS 6.6;:106
SP 1.9x10°
RW 2.5x10°
5

CA/SP 2.2x10
CA 2.2x10°
RW 3.2x10°

Suppression pool liquid
Reactor water

Reactor steam
Containment airborne

30 Days
3.2x107

9.4x10°
l.6x107
7.0x10°

7.8x10°

6.2x10°
5.4x10°

1.1x10’

~

(rads)

1 Year

3.9x107

1.7x10°
1.7x10’

1.3x10°

1.4x10°
1.1x10°
6.1x10°

1.8x107



