GULF STATES UTILITIES COMFPANY

February 15, 1985
RBG- 20,162
File Nos. G9.5, G9.19.2,
G9.20.8
Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Denton:

River Bend Station - Unit 1
Docket No. 50-458

To assist the Nuclear Regulatory Commission's (NRC) Equipment
Qualification Branch (FQB) reviewer in developing Sectiom 3.11 of the
River Bend Station (RBS) Safety Fvaluation Report (SER) and to address
in part SER Open Item No. (5), changes to the RBS Environmental
Qualification Document (EQD) are enclosed (Attachment 1). Revised
System Component Evaluation Worksheets (SCEWs) and temperature and
pressure profiles are provided in Attachment 2. Several of these
changes address questions from the January 29-31, 1985 NRC Environmental
Qualification Audit. The enclosed revisions to the EQD will be included
in a future amendment.

In accordance with 10CFR50.49(1) Gulf States Utilities Company (GSU)
is providing justification for interim operation (JI0's) for Class lE
electrical components located in a harsh environment for which
qualification 1is not complete (Attachment 3). As a result of recent
analyses and tests, further review 1is required on a few electrical
components. The EQB reviewer will be appraised on the status of these
reviews by February 28, 1985.

On September 10, 1984 GSU submitted it's master list for
safety-related mechanical equipment located in a harsh environment as
requested in SER Section 3.11.3(6). Representative mechanical equipment
qualification (ME(Q) packages were provided to the NRC reviewer on
January 11, 1985,

BBRCHEALR 8383yt

Sincerely,

’ﬂ' J. E. Booker
Manager-Engineering
‘qu Nuclear Fuels & lLicensing
River Bend Nuclear Group
Jégyfgi/jc \lz}l>
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RBS EQD

SECTION 2

ENVIRONMENTAL CONDITIONS

The indoor environmental design conditicns which have been
used to establish the design basis for RBS are specified for
normal, abnormal, and accident conditions. The
environmental data for temperature, pressure, humidity, and
radiation are defined for each building zone.

Environmental zones are classified as either harsh or mild.
The <classification of mild environmental 2zones is in

compliance with 10CFR50.49(c). There 1is no s‘gnificant
change in environmental conditions, except radiation, in
these zones. Additionally, for a zone to be classified as

mild. the total integrated dose for 40 yr plus 180 days
post-accident service is no more than 10* rads.

and
Tables 2-;» 2-2, =and—_33=3 list and describe the harsh and
mild environmental zones. Illustrations of the physical
zones are provided on the environmental 2zone maps,
Figures 2~1 through 2-4.

Revision 1 2-1 February 1685




RBS EQD

2.1 TEMPERATURE, PRESSURE, HUMIDITY ENVIRONMENT

The plant ventilation/air-conditioning system is designed to
maintain maximum normal operating temperature and pressure
conditions for all normal reactor operating modee, incliuding
startup, power range, hot standby, shutdown, and refueling.
The humidity is generally uncontrolled. Normal conditions
are assumed to prevail until an abnormal or accident
condition occurs, in which case the abnormal or accident
condition prevails for the specified duration. Following
the abnormal or accident condition, normal conditions are
again assumed to exist.

Abnormal operating conditions are any reasonably expected or
anticipated deviations from normal conditions (excluding

accident conditions). Abnormal cperating conditions
include:
g Transients that result from main steam line

isolation (loss of condenser vacuum, turbine trip,
and MSIV closure including a stuck open relief
valve).

- 4 Transients caused by a single failure of one
division of redundant essential HVAC equipment.

3. Transients caused by the loss of nonessential
drywell HVAC egquipment as the result of a loss of
offsite power.

The abnormal temperatures calculated for the auxiliary
building under condition 2 above envelop conservative
design maxima that have a low probability of occurrence
since they are associated with normal plant operating modes
that prevail for less than 1 percent of the plant operating
time (i.e., residual heat removal, steam condensing, and
shutdown cooling). Egquipment in the auxiliary building will
not be qualified for these temperatures since the plant can
be shut down using redundant equipment that is not affected
by the postulated abnormal event. The drywell temperatures
associated with condition 3 above are enveloped by the
applicable accident conditions; however, their effect on the
qualified life of eguipment generally is not considered.
Following the occurrence of abnormal temperatures in the
auxiliary building or the drywell, a review will be
performed to ensure that egquipment remains qualified.
Requalification may be based on actual temperatures recorded

during the event.

Revision °’ 2:1=1 February 1985




RBS EQD

Accident conditions, defined as the failure of high-energy
and moderate-energy piping, are postulated in accordance
with NRC Regulatory Cuide 1.46, Branch Technical Positions
MEB 3-1 and APCSB 3-1.

Revision 1 2.1-2 February 1985



Zone
Drywell
DW-1
DW-2
DW-3
Dw-4

DwW-5
DW-6

Containment

CI-1
CT-2

CcT-3
CT-4
CT-S5

CT-5A
CT-6
cT-7

CT-7A
CcT-8

CcT-9
CT-10

CT-11

CT-SP
CT-G*

Annulus

33

Revision 1

RBS EQD

TABLE 2-1

HARSH ENVIRONMENTAL ZONE DESCRIPTIONS

Description

Outside RPV Shield Wall, Outside DW-2
(E1 81'-3/4" to 162'-3")
Outside RPV Shield Wall, to a radius
of 17'-0" from RPV centerline
(E1 110'-0" to 122'-0")
Under RPV (El 73'-1/4" to 102'-0")
Drywell Dome (El 162'-3" to 175'-3 3/4")
Outside RPV Skirt (El 100'-8" to 108'-6")
Between RPV Insulation and Primary (Biological)
Shield wWall (El 108'-6" to 147'-6")

Upper Containment Dome (El1 235'-0" to 256'-3")
Immediately Above Suppression Pool
(E1 9C'-0" to 114'-0")

HCU Floor (El 114'-0" to 141'-0")

SLCS Areas (El 141'-0" to 162'-3")

WCS Area - Backwash Receiving Tank and Pump
Cubicles (Fl 141'-0" and 162'-3")

Walkway Adjacent to Zone CT-5

Drywell Personnel Hatch Area (El1 130'-7")

WCS Heat Exchanger Cubicle (El 147'-3" to
181'-10")

Walkway Adjacent to Zone CT-7

Fuel Transfer Tube, Isolation Valve Room
(E1 128'-1 3/4")

Inside Main Steam Tunnel (El1 114'-0")

SFC Pipe and Valve Room (El 130'-7" and

El 162'-3")

WCS - Filter Cubicles (El 162'-3")

Suppression Pool (E1 70'-0" to 90'-0")

General Area (El 114'-0", 141'-0", 162'-3",
and 186'-3")

All Areaz El1 114'-0" and Above

All Areas Immediately Below Ei 114'-C"

Vicinity of SFC Piping (El 114'-0" to
141'-0", AZ-155° to 185°)

l of 6 February 1985
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RBS EQD

TABLE 2-1 (Cont)

Description

Auxiliary Building

Elevation:

AB-070-1
AB-070-2
AB-070-3*
AB-070-4
AB-070-5
AB-070-6
AB-070-7
AB-070-8
AB-070-G

Elevation:

AB-095-1
AB-095-2
AB-095-3*
AB-095-4
AB-095-5
AB-095-6
AB-095-7
AB-095-8
AB-095-9

AB-095-10*

AB-095-C

Elevation:

AB-114-1
AB-114-2*
AB-114-3
AB-114-4
AB-114-5
AB-114-6
AB-114-7*
AB-114-8
AB-114-GC

Elevation:

AB-141-1
AB-141-2
AB-141-3

Revision 1

70" -0"

CSL Area

RHS-P1A Pump Room
ICS Pump Room
RHS-P1C Pump Room
RHS-P1B Pump Room
HPCS Pump Room
Elevator Area
RPCCW Area
General Area

95'-g"

CSL Hatch Area

RHS Heat Exchanger Area (West)
WCS Area

Hoist Area

RHS Heat Exchanger Area (East)
HPCS Hatch Area

Elevator Area

RPCCW Area

CRD Work Area

Main Steam Tunnel

General Area

114'-0"

MCC Area (West)

Main Steam Tunnel (North)

MCC Area (East)

Post Accident Sampling Station
Elevator Room

RPCCW Area

Main Steam Tunnel (Loops)

RHE FEquipment Removal Cubicle
General Area

141'-0"
Equipment Area (West)
Equipment Area (East)
Elevator Area

2 of 6
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Zone

AB-141-4
AB-141-5
AB-141-6
AB-141-G

Elevation:

AB-170-1
AB-170-2
AB-170-3

RBS EQD

TABLE 2-1 (Cont)

Description

RPCCW Area

Standby Gas Treatment Filter (West)
Standby Gas Treatment Area (East)
General Area

170'-0"
Annulus Mixing System Fan Area

Continuous Filter Room
Elevator Machine Room

Fuel Building

Elevation:

FB-070-1
FB-070-2
FB-070-3
FB-070-4

Elevation:

FB-095-1
FB-095-2
FB-095-C

Elevation:

FB-113-1
FB-113-3
FB-113-4
FB-113-C

Elevation:

FB-131-1

Elevation:

FB-148-1
FB-148-C

Revision 1

7ol-o"

Fuel Pool Cocling Pumps and Heat Exchanger
SFT Drain Tank Area

Backwash Receiving Room

Fuel Pool Purification

95'-0"

Fuel Pool Demineralizer Filter and Tank Rooms
SFC Heat Exchanger Cubicles
General Area

113'-0"

Cask Loading and Shipping Area

Pipe Chase

Fuel Transfer Tube Mid-Support Room
General Area

131'-3"
Pipe Chase
148'-0"

Charcoal Filter Rooms
General Area

3 of 6 February 1985
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zZone

RBS EQD

TABLE 2-1 (Cont)

Description

Radwaste Building

Elevation:

RW-065-1
RW-065-2
RW-065-C

Elevation:

RW-090-1
RW-090-2

Elevation:

RW-106-4
RW-106-5
RW-106-6
RW-106-GC

Elevation:

RW-117-1
Rw-117-2
RW-120-1
RW-128-1

Elevation:

RW-136-1
RW-136-2
RW-136-3
RW-136-4

Elevation:

RW-166-1
RW-166-2

65'-0"

Tank Rooms
Valve and Pump Rooms
General Area

go ' -o"

Tank Area
Valve and Pump Rooms

106'-0"

Cask Fill and Stcorage Area
Valve and Pump Area
Waste Sludge Tank Area
General Area
117'-0", 120'-0", and 128'-6"
Valve and Pump Area
Filter and Demineralizer Cubicles
Valve and Pump Room
Clean Cask Storage

136'-0"
Bridge Crane Area
Evaporator and Reboiler Areas

Laundry Room
Flat Bed Filter and Pump Area

166'-0"

HVW Filter Room
Evaporator Area

Turbine Building Including Off-Gas Area

Elevation:

TB-067-1
TB-0€67-3

Revision 1

67'-6"

Heater Bay Cubicles
Turbine and Condenser Area

& of 6
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Zone
Elevation:

TB-095-1
TB-095-2
TB-095-3
TB-095-4
TB-095-5
TB-095-6

Elevation:

TB-123-1
TB-123-2
TB-123-3
TB~-123-4
TB-123-5
T3-123-C
TB-180-C

Elevation:

0G-067-1

Elevation:

0G-095-1
0G-095-G

Elevation:
0G~-123-1

0G-123-2
0G-123-3

Elevation:

0G~-148-1
0G-148-2
0G-148-3

Revision 1

RBS EQD

TABLE 2-1 (Cont)

Description

95'-0"

Heater Bay Cubicles
Moisture Separator and Reheat Area
Turbine and Condenser Area
Air Ejector Cubicle
Decontamination Area
Steam Packing Exhauster Aiea
123'-6" and 180'-0"
Moisture Separator and Reheat Area
Turbine Shield Wall Well Area
Steam Seal Evaporator Cubicle
Radwaste Reboiler Cubicle
HVT Filter Room
General Area
Area Immediately Below Turbine Building
Roof

67'-6"
Condensate ['emineralizer Regeneration Area
g5'-0"

Condensate Demineralizer Area
General Area

123'-6"
Sample Rooms

Off-Gas Equipment Areas
Charcoal Adsorber Cubicle

148'-6"
Charcoal Adsorbers

Holdup Pipe Room
Filter Area

5 of 6 February 1985




Zone

Piping Tunnels

PT-1
PT-2
PT-3
PT-4
PT-6
PT-7
PT-8
PT-9

RBS EQD

TABLE 2-

1l (Cont)

Description

Standby Service
Tunnel Bordered
AB Tunnel

Tunnel Bordered
Tunnel Bordered
Tunnel Bordered
Tunnel Bordered
Tunnel Bordered

*Contains high-energy piping;

Revision 1

6

Water Tower Tunnel
by AB, RB, and RW Buildings

by AB, CB, and DG Buildings
by TB and NJ Buildings

by RW and AC Buildings

by FB Building

by FB and RB Buildings

failure is postulated.

of 6 February 1985



Zone

RBS EQD

TABLE 2-2

MILD ENVIRONMENTAL ZONE DESCRIPTIONS

Description

Auxiliary Building

AB-170-G

General Area

Fuel Building

Elevation:
FB-070-G
Elevation:
FB-113-2
Elevation:

FB-148-2

70'-0"

General Area
113'-0"

Fuel Handling - Operating Floor
148'-0"

Equipment Area

Control Building

Elevation:

CB-070-1
CB-070-2
CB-070-G
Elevation:

CB-098-1
CB-098-2
CB-098-G
Elevation:

CB-115-1
CB-115-G

Elevation:
CB-116-1

CB-116-2
CB-116-G

Revision 1

70'-0"

Cable Vault Area
HVAC Rooms
General Area

98'-0"

Switchgear Area
Mechanical Equipment Rocm
General Area

115'-0"

HVAC Rooms
General Area

116'-0"
Battery Room

Cable Vent and Switchgear,
General Area

Inverter Rooms

February 1985




RBS EQD

TABLE 2-2 (Cont)

Zone Description

Elevation: 136'-0"

CB-136~-1 Control Room
CB-136-C General Area

Radwaste Building

Elevation: 90'-0"

RW-090-G General Area

Elevation: 106'-0"

RW-106-1 Solid Waste Treatment Area

RW-106-2 Solid Waste Compacting and Storage Area
RV-106-3 Sample Room

Elevation: 117'-0"

RW-117-G General Area

Elevation: 136'-0" |

RW-136~-C General Area
Elevation: 166'-0"
RW-166~-C General Area

Turbine Building Including Off-Gas Area

Elevation: 67'-6"

TB-067-2 Sample Room
TB-067-4 Reactor Feed Pump Area
TB-067-G General Area

Elevation: 95'-0"

TB-095-C General Area

Revision 1 2 of 6 February 1985



Zone

Elevation:
TB-123-6
Elevation:
0G~-067-G
Elevation:
03-123-G
Elevation:

0G-148-GC

RBS EQD

TABLE 2-2 (Cont)

Description

123'-6"
Passageway
67"'-6"
General Area
123'-6"
General Area
148'-6"

General Area

Diesel Generator Building

Elevation:
DG-070-1
Elevation:
DG-098-1
DG-0%98-2
DG-0%8-GC

Elevation:

DG-126-1

70" -0" l
Diesel Fuel Tank Area

g9g8'-0"
Diesel Operating Area
Diesel Generator Control Rooms

GCelr.eral Area

126'-0" '

Normal Switchgear Building

Elevation:

NS-067-1
NS-098-1
NS-098-2
NS-123-1
NS-123-2
NS-123-3
NS-123-4

Revision 1

67'-6", 98'-0", and 123'-6"

Cable Tray Room

Normal Switchgear and Load Center
Passageway - Normal Switchgear

Battery Rooms

Computer Rooms

Mechanical Equipment and Switchgear Rooms

Passageway - Normal Switchgear

February 1985




RBS EQD

TABLE 2-2 (Cont)

Zone Descrirtion

Auxiliary Boiler Building

Elevation: 95'-0" and 123'-6"

BA-095-1 Auxiliary Boiler Area
BA-095-2 Switchgear Area
BA-123-1 Deaerator Area

Auxiliary Control Building

Elevation: 95'-0"

AC-095-1 Hot Machine Shop

AC-095-2 Passageway

AC-095-3 Decontamination Room
AC-095-4 I & C Electrical Hot Shop

Elevation: 123'-6"

A=-123-1 Mechanical Equipment
AC-123-2 Passageway
A.-123-3 Auxiliary Control Room

Standby Service Water Pumphouse

Sw-1 Standby Service Water Pump Rooms
SW-2 Transformer Rooms

SW-3 Remote Air Intake Room

SW-4 Fan Deck Area

Administration Complex

AD-1 Office Building
AD-2 Warehouse
Cafeteria/Lockers/Offices
Lab/Health Physics/Decontamination Areas
Mechanical Room
Machine Shops
Electrical Load Center
Primary Access Point
Auxiliary Access Point
0] Technical Support Center (TSC)

EEEEEEEE
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RBS EQD

TABLE 2-2 (Cont)

Zone Description

Fire Pumphouse Building

FP-1 Fire Pumphouse

Makeup Water Intake Structure

MK-1 Battery Rooms
MK-2 Pump Room
MK-3 Switchgear Room

Circulating Water Pumphouse

CwW-1 Circulating Water Pumphouse

MG Set Building

MG-1 MG Set

Water Treatment Building

WT-1 Water Treatment

Transforme» Yard 2A

TY-1 Fire Protection Sprinkler Building

Hypochlorite Area

HA-1 Switchgear House

Blowdown Area

BP-1 Blowdown Pit

Cooling Tower

CL-1 Switchgear House (1A)
CL-2 Switchgear House (1B)
CL-3 Switchgear House (1C)
CL-4 Switchgear House (1D)

Clarifier Area

CA-1 Switchgear House
CA-2 Tank Room

Revision 1 S of 6 February 1985




RBS EQD

TABLE 2-2 (Cont)

Zone Description

Demineralized Water Building

DI-1 Demineralized Water Pumphcuse

Piping Tunnels

PT-5 Tunnel Bordered by NS and CB Buildings

Revision 1 6 of 6 February 1985



RBS EQD

2.3 CHEMICAL ENVIRONMENT

Engineered Safety Feature (ESF) systems are designed to
perform their safety functions in the temperature, pressure,
and humidity conditions.

River Bend Station does not utilize any chemical additives
to the water recirculated by the ECCS during normal or
accident conditions.

Following an accident, the containment and drywell
atmospheres are maintained below 4 percent (by volume)
hydrogen, as discussed in FSAR Section 6.2.5.

The water in these systems is not chemically inhibited. The
maximum limits for the suppression pool water are compatible
with those of the primary coolant and are listed as follows:

Pressure
Suppression
Reactor Water Pool Water Suppression
Limits Shutdown Quality Pool Water
Parameter Condition Expected Maximum Limit
Conductivity <10 umho/cm €3 umho/cm €10 umho/cm
@ 25°C @ 25°C @ 25°C
Chlorides 0.5 ppm 0.2 ppm £0.2 ppm
(as C1-)
pH 5.3 to 8.6 5.3 to 8.6 5.3 to 8.6
@ 25°c @ 25°C @ 25°C
Total €1 ppm <S5 ppm
suspended
sclids

During reactor shutdown cooling, the RHR system is lined up
with the reactor coolant pressure boundary (RCPB). The
shutdown cooling piping and equipment in the RHR system are
flushed with demineralized water from the condensate storage
tank prior to commencing shutdown cooling.

2.3-1



2.4 SUBMERGENCE

The approach to the design of RBS is to locate devices above
expected submergence levels. Flood levels have been
determined for the buildings, and for compartments within
the buildings, for the natural phenomena and accident
conditions that could cause flooding.

Equipment located inside the drywe'l and containment that
will be submerged during normal plant operation and as a
result of a design basis accident is identified in the
Equipment Qualification Master List in Appendix A and the
corresponding System Component Evaluation Work (SCEW) sheets
in Appendix 3. Egquipment located inside the containment is
designed and qualified to perform its intended function
while submerged. Equipment located inside the drywell that
is subjected to submergence is not required to perform an
active safety function. Evaluation has demonstrated that
subsequent failure of this equipment is without significant
conseguences.

Equipment located in the containment below elevation 109 ft
will be submerged for a duration of up to 7 sec during
suppression pool swell following a LOCA. This equipment is
qualified to withstand the submergence conditions to which
it is exposed.

For areas outside the containment, flooding analyses were
performed as described in FSAR Appendix 3C. These analyses
demonstrate that electrical egquipment regquired for safe
shutdown of the plant either is located above submergence
levels or protective measures (e.g., curbs) are provided to
prevent submergence.

Non-Class 1lE electrical egquipment supplied from Class 1lE
power sources are identified in FSAR Table 8.3-7. This
egquipment, as described in FSAR Section 8.3.1.4.3, is
electrically separated. Redundant Class lE systems are not
degraded as a result of submergence of non-Class 1lE
electrical eguipment.

Revision 1 - February 1985




RBS EQD

TABLE 3.1-2
ACCIDENT/SYSTEM MATRIX

: i _Systems Required to Mitigate Accident i - ek
Accidents =] G €C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11 C-12 C-13 C-14 C-1
HPCS LPCS PCI  ADS RCIC CIS RPS MSI LSV RPCS NMS SPCM SWP SLS ASCM
1. Steam Line Break Outside
Containment X X X X X X X X X x
2. fFeedwater Line Break Outside
Containment X X X X X X X X X

3. LOCA X X X X X X X X X X
h. High Energy Line Break Outside

Containment (RWCU/RCIC) X X X
. Rod Drop X X X X X X X X X X X X
6. Fuel Handling X
7. Recirculation Pump Seizure X X X X X X x X X
8. Recirculation Pump Shaft Break X X X x x X X X X
9. Main Condenser Gas Treatment

System failure X X X X X X

Revision 1 Tof 4 february 1985



RBS EQD
TABLE 3.1-2 (Cont)

Systems Required to Mitigate Accident
Accidents C-16 C-17 C-18 C-19 (-20 C-21 C-22 C-23 C-24 C-25 C-26 C-27 C-28 C-29 C-30 C-31 C-32
GIS HVR CMS CPM H2R SIC EGF EGA SPS HVK HVC HVFE HVP HVY RMS
LDS PAM
1. Steam Line Break
Outside Containment X X X X X X X X X X X X X
2. fFeedwater Line Break
Outside Containment X X X X X X x X X X
3. LOCA X X X X X X X X X X X x X X X x
4. High Energy Line Break Outside
Containment (RWCU/RCIC) X X ¥ X X X X X X X X '
Rod Drop X X X X X X X X X X X X X
6. Fuel Handling X X X X X X X X X X
Recirculation Pump
Seizure X X X X X X x X X X X X X
8. Recirculation Pump Shaft
Break X X X X X x X X X X X X X
9. Main Condenser Gas
Treatment System fFailure X X X X X X X X X X X x

Revision 1 2 of 4 february 1985



Accidents
1. Steam Line Break
Outside Containment

2. feedwater Line Break
Outside Containment

3. LOCA

4. High Energy Line Break
Outside Containment (RWCU/FCIC)

Rod Drop
6. Fuel Hand!ling
7. Recirculation Pump Seizure
8. Recirculation Pump Shaft B eak

9. Main Condenser Gas Treatment
System failure

Revision 1
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Due to

a field 1length limitation

RBS EQD

TABLE 3.1-2 (Cont)

RBS BOP ELECTRICAL EQUIPMENT
EMRGC CROSS-REFERENCE CODES

in the

computerized

equipment master list, the following shall be used.

EMRGCN

C-6 and
C-6 and
C-3 and

34
18
15

C-12 and 15

c-3, 6,
C-6 and
c-3, 6,
12,
and
and
9.
and
and
and
and
and
and
and
3%
and

L A |
~ N

-

OOQOOO?ODOOOQ
WOk OOV W

12, and 15

24

and 15
and 15
6

33

and 33
33

17

9

o |

6

13

8

and 15
6

Revision 1
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EQUIVALENT EMRGCN

c-101
C-102
C-103
C-104
C-105
C-106
C-107
Cc-108
C-109
C-110
Cc-111
C-112
C-113
C-114
C-115
C-116
C-117
Cc-118
C-119
Cc-120
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RBS EQD

3.2 POST-ACCIDENT OPERABILITY TIME

Equipment must be gqualified for the length of time it is
required to perform its safety function and must remain in a
safe mode after the function is performed. The length of
time the equipment is required to function following the
onset of an accident is its post-accident operability time
(PAOT).

The required PAOT 1is determined by an analysis of the
functional performance requirements for each applicable
event. For each device, the required active function time,
based upon the intended safety function, is determined. The
determined operability time ranges from very short periods,
where safety functions are performed early in the event and
subsequent actions are not called for, to longer periods of
time where process variables are stabilized. For 1long
periods of required operability, the parameters selected to
environmentally qualify needed products assure the
capability to bring the reactor to, and maintain a safe
shutdown condition.

The PAOT is stated in the EQD Master List (Appendix A).
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SECTION 4

QUALIFICATION METHODOLOGY

4.1 HARSH ENVIRONMENT
4.1.1 BOP Eguipment
4.1.1.1 Electrical

The methodology established for the RBS egquipment
qualification program is in accordance with the guidelines
provided in NUREG-0588 for Category I plants, and in
compliance with the regulation of 10CFR50.49. The
methodology consists of developing the temperature,
pressure, humidity, and radiation dose levels for normal,
abnormal, and accident conditions. Post-accident
operability time is developed to assure that the eguipment
will be gqualified to maintain a safety function during a
post-accident event.

These reguirements are included in the procurement
specification for the electrical eguipment important to
safety. The specification mandates that the gualification
will be accomplished in accordance with IEEE 323-1974 and in
accordance with the guality assurance program re¢ferenced in
10CFR50 Appendix B.

Based on these requirements the eguipment manufacturer
develops an egiuipment gualification program.

The environmental gualification documents for the egquipment
are obtained for engineering evaluation from egquipment
vendors, equipment manufacturers and/or testing facilities.
These documents, in the form of qualification procedures,
reports, and supplementary information, are evaluated in
accordance with NUREG-0588 and IEEE 323-1974. Review of
these documents includes assurance that they are technically
adequate and conform to the environmental gqualification
regquirements of the applicable emergency conditions,
operability times, and service conditions.

Each reviewed vendor gqualification document is referenced on
the System Component Evaluation Work (SCEW) sheet.
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Aging

The effects of age are documented as part of the
qualification program.

Arrhenius aging methodology 1is the preferred method for
evaluating equipment aging and in general is used as a basis
for determining qualified life. When other methods are
used, appropriate justification is provided. The thermal
aging methodology used for gqualifying BOP safety-related
devices is described in the gqualification test reports
referenced in the SCEW sheets.

Prior to simulating seismic and DBA event, equipment or its
age-sensitive components were preconditioned to their end-
of-qualified life condition.

If it was known that aging improved performance capability,
new or partially aged devices were used in testing.

Advanced life conditioning was accomplished by applying an
appropriate combination of operational and environmental
cycling to simulate the expected service listed in the
egquipment specification and by subjecting the device ¢to
physical and chemical stresses that are known to degrade the
device. Normal cycling of in-plant conditions was performed
in any combination aging procedure.

In the case where accelerated aging was used, the procedure
employed considered the expected appiication and design life
of the device being tested.

Synergistic effects were considered when these effects were
known to have a significant effect on equipment performance.

Where required, a maintenance or replacement schedule
consistent with qualified life is provided as part of the
support documentation and is referenced on the SCEW sheets.

When type testing was selected as the qualification method,
the type test was run on the device(s) in a specified
sequence that was set down as part of the written test
procedure. All seguential testing was performed on the same

Revision 1 4.1-2 February 1985



RBS EQD

unit(s), including aging. The sequence recommended in
IEEE 323-1974, paragraph 6.3.2, is used where an alternate
sequence can be justified technically; this justification
can be documented in the gualification reports. The test
specimen has been subjected to all normal manufacturing and
QA procedures and is representative of the devices supplied.

Margin

Margins are not included 1in the parameters given in the
equipment specifications. However, the specification does
include an insert which reguires that margin be added to
comply with IEEE 323-1974 requirements.

Qualification type test results were reviewed to verify that
adequate margin exists between the most severe specified
service conditions for the egquipment and the conditions used
in type testing. Margins are in addition to any
conservatism applied during the derivation of local
environmental conditions of the eguipment. Margin accounts
for production variations of egquipment and inaccuracies in
test instrumentation. Increased levels of testing, number
of test cycles, and test duration are imong the methods used
for ensuring adeguate margin.

Some eguipment 1s regquired by the design to perform its
safety function only within the first 10 hrs of an accident.
Fer this equipment in «eneral, a time margin of at least
1l hr in excess of the time assumed in the accident analysis
was used.

Dose Rate and Synergistic Effects

Qualification for radiation was based on the calculated
total integrated dose. Safety-related electrical eguipment
gualified for wuse in a nuclear radiation environment was
exposed to radiation which simulated the conservatively
caleculated 1integrated dose (normal and accident) that the
egquipment is expected to withstand prior v vcuiigaction of
its intended safety function In general, a gamma radiation
source, typically CO-60, 1is used to simulate expected
radiation exposure. Where beta and gamma radiation exposure
is expected, beta radiation is taken 1into account either
during simulated exposure (directly or as a gamma
eguivalent) or during evaluation of the results. Reduction
in the total beta dose was allowed oniy after considering
appropriate shielding factors. If the beta radiation dose
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contribution tc the equipment or component was calculated to
be less than 10 percent of the total gamma radiation dose to
which the equipment or component had been qualified, then
the equipment or component was crnsidered qualified for the
beta and gamma radiation environment.

Dose rate effects were considered when these effects were
known to have a significant effect on equipment performance.

The dose rate, energy spectrum, or particle type was
addressed to arrive at a gamma equivalent total dose to
which the equipment must be exposed. Actual testing using
dose rate, energy spectrum, or particle type as
qualification parameters was not considered.

Therefore, synergistic effects involving dose rate are not
addressed. However; where synergistic effects of radiation
and temperature were identified prior to the initiation of
qualification, they are included in the program.

4.1.1.2 Mechanical

The Mechanical Equipment Qualification (MEQ) Program
provides a documented analysis of the nonmetallic materials,
used in active safety-related mechanical equipment, to
demonstrate that the environmental effects due to plant
operation and postulated accidents would not degrade these
materials in such a way as to prevent this eguipment from
performing its required safety function.

The MEQ Program details the environmental design conformance
review of active safety-related mechanical equipment located
in the harsh environment identified in Table 2-1. The
conformance review includes nonmetallic subcomponents of
active mechanical equipment.

Active safety-
related mechanical equipment is detailed in Appendix A.3.
Environmental conditions listed in the EDC are used as the
basis for the MEQ review.

Generally, mechanical equipment has not been shown to be as
sensitive to radiation exposure as electrical components.
Metallic portions of the equipment are particularly
resistant to radiation. Nonmetallic parts of mechanical
egquipment, while more sensitive to radiation and
temperature, are used in the egquipment so that the
degradation of mechanical properties will not substantially
affect the reqguiired active safety function of the component.

4.1-4
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Methodology

The review consists of the fcllowing five-step process.

- ¥ Identification of active safety-related mechanical
equipment

Identification of nonmetallic components
Identification of environmental design conditions
Identification of nonmetallic material capabilities
Evaluation of environmental effects
The MEQ Program consists of analyses of active safety-
related eguipment located 1in systems required for the
following functions:
Emergency reactor shutdown
Emergency core cooling (short term)
Reactor core cooling (long term post accident)
Primary containment isolation
Containment integrity

Prevention of release of radiocactive material

To accomplish the above functions, complete systems and
portions of systems are included in the MEQ Program.

Category I active mechanical equipment within those systems
that are located in a harsh environment, and reguired for
performance of the above functions, are included in the MEQ
Program. The review is performed by using the
specifications, SWEC drawings, vendor drawings, and manuals.

Each material identified is examined to determine the effect
of the environmental conditions on the material
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The approach taken by General Electric to environmentally
qualify safety-related equipment within the NSSS Scope of
Supply for RBS to a level consistent with NUREG-0588 is
described in the GE Licensing Topical Report
NEDE-24326-1-P‘*’. This report has been approved by the
NRC. The methodology described in this report is consistent
with applicable Regulations (10CFRS50 Appendix A); applicable
Regulatory Guides; and with applicable consensus national
standards (ANSI and IEEE). The work performed under this
guidance is controlled in a manner consistent with the
commitments contained in the NRC-approved GE Licensing
Topical Report on Quality Assurance.

The approach to gualification described in NEDE-24326-1-P'%’
is predicated on type testing being the preferred approach.
Depending upon either the unique characteristics of the
specific devices or on the availability of other sources of
gualification data, other approaches such as partial type
test with justification by analysis, operating experience,
analysis or combination of the above mentioned approaches
may be used. For any of these approaches the eventual
approach used is justified in the accompanying qualification
report. This justification is based on the demonstrated
ability of the product to meet its intended safety function.

Where type testing is performed, the approach taken is to
assure the device is functional under normal conditions as
well as under extremes of such conditions; the devices next
age to an end-of-gualified life condition, next the device
is subjected to dynamic simulation; next the device is
subjected to design basis event conditions and post design
basis event conditions; and lastly the device is inspected
for failures which may not nave been apparent during the
operational testing which occurs during each exposure to an
environmental extreme. When a product 1is tested, where
practical, the interface associated with the product is
included in the test. The specific seguences of
environments applied during the testing are determined,
using engineering judgment, to best select the seguence to
which the product would be subjected during actual
installation. Furthermore, where synergisms between
environments are Kknown, these effects are taken into
consideration during the planning and conduting of the
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4.2 MILD ENVIRONMENT

The RBS classification of mild environment zones complies
with 10CFR50.49(c). Safety-related equipment in the zone is
located outside the containment and is not subject to
accident environments caused by a LOCA or pipe break. In
these 2zones there is nc significant change in environmental
conditions, except radiation. Additionally, for a 2zone to
be classified as mild, the total integrated dose for 40 yr
plus 180 days post-accident service is no more than
10* rads. This value is conservative since organic
compounds with the least radiation resistance have damage
thresholds greater than 10* rads.

Most electronic components have a threshold damage level
above 10* rads. Semiconductors, in particular, metal oxide
semiconductor (MOS) devices, have a threshold damage level
in the range of 10® to 10* rads. N-channel metal oxide
semiconductor (NMOS) devices are most vulnerable to
radiation damage; the failure dose can be as low as 10% rads

(Si) (Reference 5). The damage is usually caused by total
dose gamma radiation. No damage was identified due to B
radiation. Semiconductor devices are resistant to B

radiation since they are sealed in molded plastic, ceramic-
to-metal, or glass-to-metal packages. Neutron radiation may
cause damage in semiconductor devices; however, there is no
neutron radiation in mild environment 2zones. Dose rate
thresholds are higher than total dose damage threshold
levels. The lowest threshold for dose rate upset is
10® rads (Si)/s for silicone-contrclled rectifiers, and dose
rate damage occurs above 10f® rads (Si)/s (Reference 5).
Since the maximum dose rate for these zcres 1is much lower
than the above threshold levels, no transient or permanent
failures will occur in any mild environment 2zones due to
dose rate effects.

Radiation effects on the above conditions in a mild
environment are considered negligible because the calculated
radiation doses for mild environment zones generally are
less than 10° rads with the highest dose calculated to be
1,070 rads for the HVAC rooms.

The radiation required to prcduce one rad in silicon (Si) is
1.15 R in the energy range of 0.5 to 1.0 Mev (Reference 6).
Therefore, semiconductor devices, including MOS devices, are
considered qualified for tne RBS specific radiation
exposure.
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Equipment located in the zones listed in Table 2-2 are not
exposed to environmental conditions that may cause common
mode failures due to ervironmental conditions during DBE.
Immediate access following a DBE is not required other than
normal and periodic maintenance. Therefore, these plant
zones may be considered mild environment areas.

4.2.1 BOP Equipment
Safety-related eguipment located in a mild environment

meeting the following reguirements is considered adegquately
gualified.

1 A Certificate of Compliance (C of C) which
incorporates the gualification reguirements
specified and states that the functional

requirements of the eguipment subjected to the
specified RBS environmental conditions have been
met.

- o The C of C shall identify the supplied equipment by
egquipment mark numbe:r.

3. The eguipment has been manufactured in accordance
with a guality assurance program that meets the
requirements of 10CFR50, Appendix B and states

ol

compliance with 10CFR21.

4. The reguirements for any scheduled surveillance,
maintenance calibration, periodic tests, and parts
replacements necessary to maintain gualification.

4.2.2 NSSS Egquipment

Safety-related NSSS vendor-supplied equipment that is
located in a mild environment is considered gualified if:

1. The eguipment manufacturer's design environmental
parameters envelop the RBS specific environment.

2. The egquipment manufacturer's design functional

characteristics envelop the RBS application specific
functiocnal performance reguirements.

February 1985
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SECTION 5

QUALIFICATION DOCUMENTATION

5.1 MASTER LIST

The master list of all egquipment within the scope of the en-
vironmental qualification program is provided in Appendix A.
The list is divided between electrical and mechanical equip-
ment and between BOP and NSSS scopes of supply.

The electrical equipment master list contains all equipment
requiring qualification in accordance with 10CFR50.49.

o Equipment reguiring qualification under
10CFR50.49b(1) includes all safety-related equip-
ment regquired to perform its safety function in a
harsh environment. Also included is eguipment in
any directly mechanically connected auxiliary sys-
tems with electrical components (e.g., cJ.oling
water or lubricating systems) which suprort the
safety function of other safety-related e uipment.

- Equipment requiring gualification under
10CFR50.49b(2) includes all equirment electrically
connected directly intoc the control or power cir-
cuitry of the safety-related egquipment whose
failure under postulated environmental conditions
could adversely affect the safety function of other
eguipment. The identification of this eguipment
utilized, among other measures, review c¢f applica-
ble elementary wiring diagrams.

&s Equipment requiring qualification under
10CFR50.49b(3) includes all post-accident
monitoring equipment in accordance with the RBS
position to Regulatory Guide 1.97. For new and
upgraded equipment with a reguired operation date
after fuel load, gualification will be accomplished
prior to the committed implementation date.

For each device, the Master List provides a summary of the
key elements of the Environmental Qualification Program.
Table 5.1-1 and Figure 5.1-1 contain the heading for the
Master List, with a description of each entry. The first
four characters of the device indicate the unit number and
major system in which the device is used. The subsegquent
characters are used to further segregate the devices by
specific tyre and number. Tables 5.1-2 and 5.1-3 define
various codes used in the Master List.
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TABLE 5.1

-1

ENVIRONMENTAL QUALIFICATION DATA MASTER LIST LEGEND

Number Title
1l MARK NO.
2 EQUIPMENT
DESCRIPTION
3 VENDOR
& PANEL/RACK
5 SPEC. NO.
6 MAKE /MAN-
UFACTURER
7 MODEL/
CATALOG NO.
8 REMARKS

Revision 1

l of 2

Description

Indicates identifying
number of SWEC eguipment
(the first four char-
acters of which cor-
respond to the unit
number and major sys-
tem in which the
eguipment is used).

Brief description
of equipment.

Indicates supplier
filling purchase order.

Mark Number of the
panel/rack in which
instruments are
located.

Indicates
procurement
specification
number.

A four-digit code in-
dicating the manufac-
turer (not necessarily
the same as the vendor)
(Table 5.1-2 of this
document).

Manufacturer's
Identification
Number.

Indicates where special
notes or further data
may be entered con-
cerning the device and
its gqualification.
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TABLE 5.1-1 (Cont)

Number Title Description

9 ENV ZONE Indicates environmental
condition associated
with the device.

10 SUBMRG Indicates if eguipment
is subjected to *
submergence.

11 EMRGCN Indicates accident(s)

by column number of
Table 3.1-2 through
which the device must
be operable to perform
the safety function,
or not to fail in a
manner detrimental to
accident mitigation

or plant safety.

12 ENVTYP Indicates type
of environment (i.e.,
harsh, mild).

i3 OPTIME Indicates period of
cime following the
onset of an accident
during which the
device must remain
capable of performing
its safety function
(operability time).

14 oc Indicates the operability |
code category associated
with the device with
regard to Appendix E,
NUREG 0588, Item 2.

15 QRN1 Indicates the
QRN2 summary reference
ORN3 number of the

SCEW (System

Component Evalua-

tion Work,_sheet) appli-
cable to the device.
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5.2 SYSTEM COMPONENT EVALUATION WORK (SCEW) SHEET

A summary of qualification results for equipment within the
scope of 10CFR50.49 1is provided in the SCEW sheets

(Appendix B). The SCEW sheet provides general information
regarding the type of equipment, its function, specified
environment, gqualification environment, qualification

method, and references to the documents that substant.ate
the gqualification. The qualification method is designated
as TEST-IDENT, TEST-SIM, EXP-AN, and AN-DATA, and
corresponds to 10CFR50.49(f), 1 through 4, respectively.
The SCEW sheet also identifies the specific eqQuipment
number, location (by environmental 2zone), and gualified
life.

Associated with the SCEW sheets are graphs or tables of
time-dependent environmental parameters such as temperature
and pressure for both specified accident conditions and
gualification test conditions. These profiles may be used
for comparison of the applicable accident conditions and
zones to the environment simulated in the gqualification
test.

The SCEW sheets are provided in Appendix B.
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SECTION 6

MAINTENANCE AND SURVEILLANCE

6.1 MAINTENANCE AND SURVEILLANCE PROGRAM

The RBS Maintenance and Surveillance Program was developed
to maintain Category I structures and safety-related systems
and components at the gquality reguired to perform their
intended functions and withstand design basis events. The
program ensures filing of documentation in an auditable and
retrievable manner. The objectives of the maintenance and
surveillance program, as related to gqualification, are
accomplished by reviewing qualification data, vendor
manuals, NRC correspondence, S.E. reports, etc. This review
identifies:

; Components with a gqualified life of less than
40 yr.

- 3 Components requiring part replacement to continue
gualification.
. Routine preventive maintenance or surveillance

requirements for all egquipment, regardless of
qualified life.

4. Special interfaces and configurations.

The above reguirements are incorporated into the existing
preventive maintenance program which provides a computerized
data base that includes performasnce frequency, assigned
responsibility, applicable procedures, instructions, and
requirements. The program allows access to eguipment and
maintenance history information. Additionally, it provides
a means to identify material requirements to the Material
Management System (MMS) for better inventory control. RBS
has instituted a manual preventive scheduling tracking
system using Visi-record cards as backup to the computer
system. Based on a work order issued as a result of the
preventive maintenance schedule, the appropriate department
completes the reguired maintenance. Upon completion of eazh
scheduled activity, a documented notification is made to
indicate completion of the work; this is entered into the
computer to facilitate rescheduling. The documented results
are sent to the appropriate discipline for technical
evaluation and possible alteration of maintenance and
surveillance requirements. The initially developed
maintenance and surveillance program will be modified during

6-1
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plant life if additional information such as corrective
maintenance frequency, surveillance testing, and
industry/operating experience identifies any unanticipated
degradation trends. Controls are established for such
activities as procurement, storage, and station modification
to prevent compromising qualification. Implementation of
RBS procedures accomplishes the following:

e Procurement of qualified components for the
intended safety function.

S Procurement of qualified spare parts and
replacement compcnents.

3. Assurance that the required maintenance during
storage is properly performed and documented.

4. Control of station modifications to prevent
compromising qualification.

5. Review of station modification packages and
procurement documents to address eguipment

qualification concerns.

The RBS Quality Assurance program conforms to 10CFRSO,
Appendix B, and reguires inspections, verifications, and
audits to ensure that maintenance requirements are properly
implemented in a timely manner. The RBS maintenance and
surveillance program is consistent with NRC requirements and
ensures that safety-related egquipment is maintained and
monitored under controls to assure continued qualifications
throughout the life of the plant.
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REFERENCES

1. Title 10, Code of Federal Regulations, Paragraph 50.49, |
Environmental Qualification of Electric Egquipment
Important to Safety for Nuclear Power Plants. Federal
Register, Vol. 48, No. 15. January 21, 1983.

2. Regulatory Guide 1.75, Physical Independence of Electric |
Systems, Rev. 2, September 1978.

3. Shirley, N.C. et al. General Electric Qualification |
Program, Lizensing Topical Report NEDE-24326-1-P,
January 1983.

4. GCeneral Electric Nuclear Energy Business Group, BWR |
Quality Assurance Program, NEDO-11209-04A, March 1978.

5. Rose, M.; Herrity, J.; Ruolie, N.; and Rasmussen, K.
Design Guidelines for Transient Radiation Effects on
Tactical Army Systems. IRT4331-06. June 12, 1981.

6. American Institute of Electrical Engineers (AIEE).
Calculation of Absorbed Dose. December 1560.

Revision 1 7-1 February 1985



ATTACHMENT 2

REVISED SYSTEM COMPONENT EVALUATION WORK (SCEW) SHEETS




FES = ENVIRONEN NTAL Ol TFTEATTON FROGIAM SRN 211161~
SYSTEM TR a M1 EVAL UAT TN WOk SHEE | REV 2
RS AABSASSS RSN LIEEAS ST SRS LEIBEIDBE L IS L TLIRISEEITL SE SR L L SRR SR SRR S AL TRAZET LS. SRS AN SRS DALE OH-Jan-85
il ENVIRONMENTAL CONDETTIONS aND Cual TF TCATION OHEET 1
EOULIMENT DESCKIFTION 1
it
P enasas e @ sersmmssnnsccssmscs ] PARKAME TE K SEECIE IR D
H i VAL
IHUULFE NO.: SEE SHEET D {ilsssmans rom] saamis mEn
H PIOF . TIME : 7 s
1SYSTEM: SFF SHEEY O TITEM )2 e - ey -
i NOF M 140
i LS T 140
fyrE: (DESCRIFTION) it ACCTDE N 3o
HYDROGEN IGNITER ASSEMBLY HIPRESS (FS16) 0 - -
N 0. %
AN Ml .
MANUFACTURER: POWER SYSTEMS ALCIDENT a8 70 2%
DIVISION (%) - o e -
MODEL: SEFE SHEET 2 NOE Mol 50
FbNL ol Iy
SAFETY FUNCTION: - » AECTDENT S 1o
IMAINTAIN (dTEFTAM F HYDROGEN RADIANTION: - -
HLEVELS IN CUNTAINMENT AND NOEM GAMMA @
TRV L ! AL emrn ¥7 11D
T, CODE: SHE SHEET 2 NGO B Ta A
(LU L H S. 'FR
NE U THON
i SFhay : 7 WL t 7 it PTEST - TDENT
LR OURACY - PO [ sF 2 7 Skt T S0 PTE ST - IDENT
4 c""‘l: M jses: 2nam = ¥ & S @i BB W 3= T e e L b T % T = F 3§ T3

DEMO:  NA

i
i
i
i
i

POVCUMENT S0 EENCE
QUALTF 1D
VAL LK
BRETaa®e . '8 &
T DAYS
140
140
T40
3.5 TH 2.0
14 Y0 o
-14 100 /0

0

| LR

1oy

S ket Sy B i O MAKGIN
SERCIFIED (oAl TF TED ME THOUD DE M0

F O rROESELAT | Beamss AR

. we we el

- - e

/

BEFLL.L GRS (EERSLus

ANCYDATA

F e AN ST SRS

NOTE -2

»

ANDATA
AN DNTA
TEST- IDENT

N0
- -
e ‘a

-

NOTE-1,2

. we am 2 e we es = e

»
.
.
.
'
,
.
|
.
.
.
'
'
i
'
.
.
.

i
i
i
H
H
i
i
H
H
i
i
.

'

-
i

H
TTEST-IDENT
I AN+DATA
H
i
H

I8 0

)
Ny

NOTE-1,2

)

- e es =5 ae wr we Be o=

.

TESY TDENT

- o . -

YES

-

TEST- IDENT
AN LT A
TEST - TLDENT

NOTE-1,2

NN Y

[ oo e | oo | e oo | 4

8. 388,

ok /7 TEGT-1DENT

3
2

g
- MERP SRRl pay

1.1 TEST- IDENY

<
-
o

e S5 ms SE Be BT s S me S Se SR Sa B S S ae wE e

3

o

< <
me
ap—
w

FUEISTESInSEENE

{

PTONE NO.: SEE SHEET O

LN FOE N E SFE NOTE-% IHM U T RN

LOFRAY/FROTH: SEE NOTE -5 CAl CULATTON MO, 127010 E05- 81, RFYV. 0
VMDA ENVIRONME NTol U JE 1@ TON EFORT
SN A1 16 =997 -01YR
FarsT-at C TDENT (Rl L 1Y FETOD: Sk

' FOl DO UIMENT N, g4 &0 BV, o

: A b ATTON NO. 12.170-5 05 40, 1Y, 0

CHECIHIMENTATION ALCFPTABRTILTITY: CALTILATION M. 1210105 4y, WEY, 0

R RIaRRLE 1O NUREG 0588 ,Cal FOAR b EENDIEX AA, FIGIIKE &6 Lo,

. e e ae e an we en

IMGINT Ay e -

H REF ek bz 2

PO BE TR M - :

: (v s SEF St
: REFEREWLE = 04

il AR pa Aull AR ke




SN Q) -
RBS - EANIRUNMENTAL QUALIFIKATICA PRCGRAM Rev. om‘. .

RDS-ENVIRONIENTAL QUAL IFICATICN CATA MASTIR LIST SHEET NOU. JE
SCATED BY SAM, S/EC, THEN SYS1Ld - HARSH ERVIRCMICHT ONLY DATE 1-107-g5

AR AR L AL TR Y T Ll l'.'“.“..".".........v'...l..l.'..bllll.~.-~l.l.-‘-bl.l!..o.i..."!."..II.I..DIIUI..II.”.I..IQ.!.QnJ
HARK MO ENJ, ZO0LE  CUAL. LIFE CETINE

HCOSL/CATALOS NO. SUTIRS oc

RLINZANS
e LR T T ) LT T -:__--.c....--.-.---..-oono--.\u--o.qlna.-c~¢ounI..-~h-o..nn.nl..nnno.tl.noillnhhhnlo
SRN  211161-1

SPEC T11.161
HCS  HWYDROGEMN RECOMBINER

1HCSeIGNZ5A CT-53 . 40 YeARs 7 DaYs
NONE /UNIQUE a
IHCSeICNZSB Cr-52 HC NeAaR s 7 Dars
NCNE/UNISUE a
INCS«IGNZSA ~ CT-5 139 YeArs 7 dars
NONE/UNICUE a
IHCS=IGN26B cr-5 13.4 JYCARS 7 DAYS
NONE/UNTQUE A
IHCSeIGN27a ST-ZA 4O YRR ? cars
NONE/UNIGUE a
INCS 164278 CT-58  9C NerRs 7 DAYS
NONE/UNIGQUE Y &
IHCSIGNZ8A Cid-1 1IL.2 YeARS 7 DAYS
NORE/UNIQUE " A
IHCS«ICN28S £H-1 1C.2 NeARy 7 DAYS
NGNE/UNIGUE A
IHCSIGNT9A ci-3 1IC. 2 Neac 7 DaYS
NCHE/UNTQUE : . A
IHCSIGHTSB ti-1 10.2 Neae ? DaYs
NCNE “UNICUE ’ A
IHCSaIGH30A D3l 0.2 ? Davs
NINE/UNICUE AR a :
IHCSe IGN30S oii-1 1C.2 Nengs 7 Dars

RITE/AMICUS
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TABS - ENVIRONMENTAL QUALIFICATICa TRCGRAM 2?:. o: el -1

RBS-ENVIRONMENTAL QUALIFICATICN DATA MASTER LIST cMeer No. 24
SCITED BY RN, SPIC, VHEN SYSTEN - K PSH ENVIRCIENT OLY

HARX NO Eiw, ZOE QUAL. LIFE CPTLIE

NIJEL/CATALOG NO. SUsHnG cC

PENARNS
LAA LT LA AL L 1S --‘:“--=====lliii-.iOOCDQ.Q.IQI.IQCDOl..-...hhllhh.l'.lt.h.ii.lhi.-.-Ibhci.hnq..-Gh“.ﬂ.ll.hhhl-IqI
SRN  211161-1

SPEC 211.161
HCS  HYDROGEN RECOMBINER

INCSeIGNI A CT-G. <O “eaRs 7 DaYS
NONE /UNIQUE A
IHCS«IGN3 78 cT-6 YeAR 7 pays
NONE/UNIGUE %o ’ A
1HCS«IGN36A ci-6 4o NeARS 7 DaYs
NONE/UHIQUE 'y
INCSIGNIGLB cr-3 4o YEARS 7 pavs
NONE/URICJE A
IHCS=16%35A Ci-6 40 YeARs 7 DaYs
KONZZUNIQUE A
IHCS#IGN3ISH cr-6 40 Years 7 Days
KONEZUNICUS
INCSeICN40A D::-1 1IC.2 AR 7 DAYS
NONZ/UNICUE ehas A
IHCSe ICNS08 Zd-1 o, 7 D&YS
KON UNICUE 2 YEARS M
INCS«IGNS1A Di-1 IC.2 “GAR ? DAYS
WCREZUNIOUT " 3 A
INCS<ICN318 G-l 0.2 9eARS ? Davs
NOHEZUNIOUS A
IHCSeICNIZA £:5-3 10.2 YeARs 7 DAYS ‘
BONEZUNIQUE A
INCS» IG%2D Lli-1 10.2 NenRrsS L EVE

o~

MCNSZAIQLT



SRN  anie)-|
HBy- enviRoumenTAL GALIFIcATICNn PROGRAM Rev.

RBS-ENVIRCMIENTAL GUALIFICATION DATA MASTER LIST SHEET NO. 21
SORTED BY SRN, SPEC, THEN SYSTEN - HARSH ENVIRGIMENT OMLY B
DATE (5 -85

-::..ol.oloo-.bn.oo-nonnonou--.nnulo.-.uuoc-cu-nunnun.h.--u.-.nu.n.-uiouo-uo.nmaocIun
EWV. ZOME QUAL. LIFE CPTIME
HODEL/CATALOS NO. SULIRG oc
REMAINS
-Mn.uoo.unucclcooncncuoco.cn.nc..nnn..n.onnc.-.-.-u-cnnlounnl-uc-s-o-na.40.......1...5.....5»---o.

SRN  211161-1
SPEC 211.161
HCS  HYDROGEN RECOMBINER

IHCS« IGNG9A i 10. 2 NEARS
NOHE/UNIQUE

IHCSwIGN49B 10.2 YeAes

NCNE/UNIQUE

IHCS=IGNSOA 0.2 Neaks
NKONE /UNIQUE

IHCS=IGNSO3 10.2 Nenks
NCNE/UNIQUE

IHCSIGNS1A ' 10.2 jeAR
NC:HE/UNICQUE .

IHCSaICNS:8 i 162 YeARs
NONE/UNTQUS




KBS - ENVIRONMENTAL QUALIFICATION PROGRAM

SRN 211161-1
REV 2
SHEET NO. 3

NOTES DATE 11/28/84

The abnormal conditions listed apply only to the hydrogen igniters which are located
outside the drywell in the containment.

Normal condition envelops abnormai condition. Hydrogen igniters are not required
to operate under abnormal conditions. Time at abnormal conditions will have a
negligible effect on qualified life.

Test 1includes 6-percent margin. See Reference 2 for qualification of additiomal
margin using Arrhenius methodology.

Specified value based on 10.6-year qualified life and includes margin on accident
conditions.

Equipment in containment below 109 ft is subject to submergence, and between 109 ft
and 120 ft is subject to spray/froth as a result of pool swell. Equipment subjected
to these conditions are identified on Sheet 2. See Reference 6.



RBS - ENVIRONMENTAL QUALIFICATION PROGRAM

SRN 211161-2
REV 1
SHEET NO. 3

NOTES DATE 01/16/85

E For complete environmental conditions, see the documents referenced.

- Terminal head gasket must be replaced with a new gasket whenever head cover is
removed in order to maintain qualification.

. Factory certification testing of RTDs has demonstrated accuracy of <#1.0°F. The
qualification type testing has shown an accuracy of *1.2°F. A review of the setpoint
calculation is in progress to determine whether *1.2°F is an acceptable accuracy.

4. PYCO Test Report No. 16346-82N is the basis for qualification of these devices.
(See Reference 2.)
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RBS - ENVIRONMENTAL QUALIFICATION PROGRAM

228212-1  228216-1
228214-1  228241-5
SRN 228243-i

REV 1
SHEET NO. 3
NOTES DATE 01/16/85

Equipment in the drywell below el 105 ft 3 in. is subject to submergence as a result
of reverse vent clearing. The five valves subject to this condition are identified
on Sheet No. 2, pages 2A, 2B, and 2C.

Equipment in containment below el 109 ft 0 in. 1s subject to submergence, and
equipment between 109 ft 0 in. and 120 ft 0 in. is subject to spray/froth as a result
of pool swell. One valve is subject to the spray/froth condition and is identified
on Sheet No. 2, page 2G.

. The valves subject to submergence have no safety function and are not required to
cycle following an accident. Valve position will be unaffected by submergence.

Operability period extended from 30 days of tested value to 100 days by Arrhenius
calculation. See Reference 4.

Extension of qualified life past 2 years will be based on the results of the GE
Phase 3 testing program for Limitorque actuators.

Combined radiation for gamma, beta, and neutron for 20 years of qualified life plus
accident, including applicable beta and neutron reduction, is 177 megarads.

Refer to Sheet No. 2 for the motor details.
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RBS-ENVIROMIENTAL QUALTFICATION DATA MASTER LIST “V " 2
SORTED BY SRN, SPEC, TMEN SYSTEM - HARSH ENVIRONMENT ONLY SwEET MO

MODEL/CATALOG NO. SULIE 2 o

ROVAKKS
......................Q...........‘.l........'..'.......l.....II....l..II.I.....I...'.‘...........'....".............-.............
SRN 228218-3
SPEC 228.210
CSH CCRE SPRAY - MIGH PRESSURE

1CSHaSOV103 NP 9316 DM-1 Y yerrs NR
NITH 1E02«20VFOOS B
N/R FOR S FETY FudcrIon

CSL  CORE SPRAY - LOW PRESSURE

1CSL#S0V103 NP BVG DH-1 WY yeARs W/R
HITH 1E21wn0VFODg B8
MR FCR SafFETY TUNCTION

ICS REACTOR CORE ISOLATION COoOL ING

11CS«S0V103 NP 8316 Di-3 WA veaes KR
WITH 16510307065 8
IR FC? sarLTY FLLICTION

RHS  RECIDUAL KEAT REMOVAL SYSTEM

1IPHSASOVSA NP Q36 Cil 1Y réARs NR
NITH 1T12e20VF0G1A B
NR FCQ SATLIY FUNCTICH

1PHS#S0VSD P 236 (%) | .Y réams N/R
ﬁm IC12. "OVFo4ld 8
B.R FO? SAIETY FUILCTICN

1RHS«SOVSC NP 936 ol WY yvear; (S}
KITH 1012420070 41C C

MR FOR SATCTY FUTCTION




L FHVIRONME NTAL OUAL TF TEALTON FROGRAM HShiN 41211-1

B COMFONENT FYALUAT LON Wik SHEET KEV 3

PERLEEERE S AR LA LSRN RS NLALBEL - PR SR s AL BEREE W e .= FEERAF SE S L AL AR ST IS SE NS - REEE DAL 17-Jan #%
H i ENVIRONMENTAL CONDITIONS AND OUAL TF TCATION : SHEET 1
i EQUIFMENT DESCRIFTION - T TRy WA i e oy PR AL ST 1 L e b B B Sl IRUS
i H H i P DOCUMENT REFEKENCE i H ! ‘ !
{essssmssisssnnssssumnenesancns || FARAMETER « SPECIFTED § OUALIFIED ¢ _ &+  @ua IMAKG IN KEMAKRK S :
! t H VAL LIE : VAL Lk POSFECIFIED | OUALIFIED | METHOD PbEmMo | i
TECUIF Nt SEE SHEET 2 113 aer i SR |CESFAEecEnE |or Sussr ani | sess e L T T a.s‘o--n.l-a-u.a-s.as—.s;---u--‘-'.-ca-lﬂs-u;;u.c:
: THOE VI P 100 DAYS 1 100 DAYS 3 - I AN+DATA ! ! NOTE -2 !
PSYGTEM: SEE SHEET L1V (K i =~ = « = § - ~ 3 - il B R R R T T O R NOTE- 1 i
H L NORMAL H 120 : 240 ! 1 i 2 I TEST-SIM § NA H
' i ABNORMAL 140 i S48 : 1 | < | TEST-SIM | nNA | H
tTYFEs (DESCHIF 2l i ACCIDENT 145 H 0 H 1 : 4 i TEST-SIM | YES ! H
TELELCTRICAL PR “ 110N HIFRESS (FSIG) L - - -~ - 3 - . H - o § == o oe f omEe w o s e NOTE -1 i
: i NOEMO H -3 W23 } 14 i 1 U 2 I TEST-SIm | NA I
' H ABNORMAL | - I : 14 ' 1 i rd i TEST-SIm  + NA i
CPMANUFACTURER: CONAX il ACCIDENT | b4 H 7% H 1 i - i TEST-S5IM | Y¢S i
‘ PiRH (X)) i - - - - ] = - - e = oes e e we e e ] NOTE~-1 i
IMODEL: SEE SHEET 2 ) NORMAL : 100 : 100 1 1 i 2 i TEST-SIMm ! NA | !
H L ABNCKMAL 100 H 1o H ] H < ! TEST-SIMm | NA | i
LSAFETY FUNCTION: N - Y ACCIDENT ! 100 ' 1o H 1 i 2 ! TEST-SIM | NA | i
TUONTAINMENT INTEGRITY & PIRADTATION: ¢ - - ~ : o AL B I B R SR | NOTE-1 i
TCLRCUIT AVAILABILLITY LEONUGRM GAMMA 3.267 H H 1 H - ! TEST-SIM 1 NA ! !
| P oC GRMMA 1L 6BES TIL o B L H 1 i 2 P TEST-SIM | YES H
1OP. CODE: SEE SHELETY 2 PLONORM BETR H H H H IONA H
! i ACC BETA : H ! H i NA H
' PEONELTRON H H ' 1} i I NA H
' FHOERAY : N H e i N#Y H NA i N#iy ' NA H i
TALCURALCY VISUBMERGENCE | N H N+ H Ny | NA ! NA i NA H
i SHECs NA I e e NS N e S SR U LN BERE SRE B L R L B SRS BB - LR SRS SRR L SR SRS RSSR LSS . . S SE S ESSREIE e |
i DEMU:  NA i i

H .

{ZONE NO.: SEE SHEET 2
FOSUBMERGENCE
TSFRAY/ZFROTH:

FOUIFMENT NOT SUBJECTED TO
SUBMEREGENUE OR SFRAY/FRUOITH

DOCUME NT KEFYRENCE

1. SFECIFICATION 241,211, EYV. 1, ADD.2 / ELDCR P21, 7%6A
S VENDOKR ENVIRONMENTAL Oidl TR 10G1TTON REFORT,

SDDF 8 &741.211-1%6-002D & v

FOST - CTDENT OFERABILTTY 1t RKIub: SEE

FAUF DOCUMENT NO. 245.400, KEV.O

LR
.

DOCUMENTATION ACCEFTABILITY:
ALCEFTABLE TO NUKEG 0%86H,CAT 1

MAINT/SIRVETILL. - - -
REFERENCE: NOT REQUIKRED

QUALIFIED V TFE - - -
(YEnhS): SEE SHEET 2
KEFERENCE: 2

-

B e we me A Ge e e S B Se S Te Se Bt e S = e Be = Se

S en S me Be Ge B e G5 G6 Se G NS GE S Be S6 Be W= en " o
B G B e n ee e e B se B e Be e S Ge Ss S e we ee =




REFERENCE ; 2

-~
B ENVIRKONUENTAL QUAL TF TCATTON FROGRAM SEN 57 160-1
SHLTEM COMPOMNE NT EVed Ll LON WOk SHEE | Kewv 1
RIS T NN S ILNB N SESESSBUAESTSBR IS BB SIS s 355 0 o b es s o 5 PR T T I T T 1 S 2 T TP IFMAITBFAUS ARSI UISUABIN TS Dt w-‘,m»as -
H H ENVIRONMENTAL COMETTIONG onND CUAL LT ICATIUN H SHEET 1
: FOUTEFMENT DESCRIPTTUN A T W s DL =l i Dt TR AT, N FERT IR B | 2
; i ¢ t fODOCUMENT BT ERENCE ! ! : . ¢
HE e e s anasnuznsssevsanel | PARAMETEI | SPECIFIED | DUALIFIED | o T E— IR IMARG L HEMAKRE S i
: HH H Vil i H Vel Lk POORRCIFIRD L UL IR IED | METHOD L L O H
TEOUTF WLz SFF SHEET 2 SN EE AL s R BRIV LS LR LT L EC LI RSO MR e BEBWW Y S SRS S WS sza|ssassnasnans jxw. -:-;x:azsa--.----c‘n-;\
: PIOF.TIME : lon DAY Too Dnys | 3 ' F PTEGT-IDENT | YeS H
THYSTEM: SHE SHEET O PITEME (F ) ). & - i T i - it 3 o AT NNTE-1 i
H H NORMOL H | PAs H D66 H 1 i < ITEST-IPENT ¢ NA | £
H 1 ABNORF W N H Niy i NA i i Nia i NA H H
PTYRE: (DESERIFTION) L ACCTIDERNT T H NG ' 1 : <4 CTEST-IDENY © YES NOTE -2 '
H FUME MOTOK HIPRESSPG TG ¢ - - - } == o= = | = = == -} = m f me e e NOTE~-1 '
H R NORMAI i AT H ATMOS H 1 i 2 TTEST-IDENT | Nev '
H e ABNOEMAL Ney i NA i NA H Ny I N& I NA H
TMANUFACTURE RK: WEST INGHOUSGE L ALCTDENT P | i ATMOYS H 1 H 2 PTEST JTDENT ¢ - i NOTE-3 :
H TIRM (%) 2 § e e B = [ w = § - - o w f e . = f wmw e - o= : NOTE~1 i
TMODEL: SEE SHEETY 2 il NORMAL 0 H 100 L] 1 i > TTEST-IDENT | NA H
! L ABNORMIAL ¢ M 3 N : NA ! NA : NA i ONA W
TSAFETY FUNCTION: e - L ACCTDENT Lo H 10w H 1 ! < PTEST-TDENT | Na i
PTU P ILL SYSIEM PUMPS % {IRADIATIONG § ~ = ~ = =« | = = = « = } - - § = = =] =" = s | - =} NOTE-1 i
IDISCHARGE P IFING TO AVOLD CONORM GAFMa | 6F : H : i ! ' N
TWATER HerMER EFFECTS PEOACE GAMMEGY 1€7 11 ¢ JEB i 1 H . i TEST-SIN | YES ! NOTE-4 !
1OF. CODE: SEF SHEETY 2 P1ONOEM B TA H i H H H i i
: t1oACE BETA L ! f ! ! ! : 2
H P1ONEUTRON i H i i =3 H ! H
H L ISPRAY : Fiey H NéY H NA H NA i NA I NA i
ACCURAC Y P ISUBME RGE NCE Néx : Tiés H N#d ! N#a H Ny 1 NA i 3.
i SreEC: NA I e L T L e ——— R T N N NS SRS SRS SRS SNeSSSsESST e |
' DEMO:  NA i :
! i B
PTONE NO.: SEE SHEETY 2 HH H
FOUBME RGENGCE @ PO DOCUMENT REFERENCE : H
[SERAY /FROTH: 1. SKFEUIFICATION 57 160 ADD.6 7 ENIMK P12,967 $ 5
i PEO20 VENDOUK ENVIRONMENTAL QUGLIFICATION KEPORT , H
TEUTFMENT NOT SUBJECT TO it SDDE 8 L0070 60 Lok F '
PSUBMERGENCE UR SFRAY /FROTH PEOS. POST-ACCIDENT (WERARILITY FERIOD: SEE i
H H FADE DOUUMENT N, JAhLA, KEV, 0O H
H P14, CALLILATION NU. 12010-4105-44 i
CDODCUMENTATION ACCEFTABRIL ITY: HE 1.
TALCEFTARLE TO NUREG oS80 ,CAT 111 '
i bR H
H H i
H i H
TMAINT /SURVE TLL - - - HE |
KEFERENCF : L 1
' R | !
WHALIFIED LIFE - - HE -
i (YEAK!D) : GFE St o L i
it v
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RBS - Envikowmenw T QUACIF1cATION PROGCAR Aev
RBS-ENVIRON'IENTAL QUALIFICATICN DATA MASTER LISTY ATE /L ,a,-’qr
SCRYLD GY SEN, SPEC, THIN SYSTEIN - MARSH E:VIROMMENT OMLY ’
SweeTd, LA
-..III..I..I..'..l.....I...."....I..........II..I.......I.....I.I..II....b.. LA LT T T 1) .II.QC-".III.I.'.'.'.......I'...I........‘..
HARK NO ENV. ZCNE QUAL. LIFE OPTINE
HODEL/CATALOG NO. SUSIRG oc
RENARKS

e u..n.-nnuo-no--on-nnnnl.ounuuuunnnuuunnno..uununuunn.nnn.nn.nuon.----o-u-uhn.n
SRN  241211-1
SPEC 41.211

RCP ELECTRICAL PENETRATIONS

1IRCPALVCOS -CT-6 o ras 1000
1437 10004 A

1RCPaLVCO6 CT-5a o ras 100
19371-/0c02 a

IRCPWLVC10A cv-6 Yo Y45 1000
' T437- 1000 ¢ a

1IRCPWLVC11A cT-6 Yora, 1000
7937-r000 2 a

1RCPALVC13A (4 ¢o ras 1060
14371-/0002 A

1IRCPaLVC28 cT-G yeyAs 1000
7937-roav 2 a

1RCPsLVC1BA cr1-6 o ray 1000
7437 -j00cy A

1IRCPaLVC19A cT-6 ¥o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>