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¢) Analysis providing integrated radiation doses based on eguip-
ment operating times.

d) Conducted a plant radiation survey to extablish actual radi-
ation exposure rates for Class lE equipment during the 40 year
normal environment.

e) Analysis providing long term post-HELB and post-LOCA temperature
in the Reactor Building.

f) Analysis providing humidity profile post-HELB and post-LOCA in
the Reactor Building.

0
~—

Analysis providing radiation values post-LOCA in the RHR Heat
Exchanger Roome and Neactor Water Cleanup Fump Rooms.

h) Equipment Qualification Action Plan committments resulting from
Safe Shutdown System Analsyis.

i) Analysis providing temperature and pressure profiles in the
Turbine Building.

The technical summary and assumptions used in establishing the HELE
environmental envelope are being included to provide a basis for the
implementation of the follow-up qualification program as well as
equipment purchase for future modifications.

HELB Transients

The Reactor Building transients due to High Energy Line Breaks were
based on Reference 151. The peak area temperatures resulting from
the HELB occur rapidly and are shown in Section 2 of this report.
Long term effects from equipment heat loads above the Crescent area
do not affect the peak calculated values.

A secondary long term effect is seen from equipment operation in a few
areas of the Reactor Building. The areas containing the RHR heat ex-
changers and the RHR piping (nodes 272-5, 272-11, 272-1 and 272-2) will
have a significant long term temperature rise from RHR system operation,
and the area containing the inverter (71INV-3B) in long term temper-
ature. In general, however, post-HELB equipment operation increases
the overall building temperatures approximately 2°F in 24 hours.

The figures for nodes 272-5, 272-11, 272-1 and 272-2 have been plotted
with the Suppression Pool temperature transient from FSAR and figure
14.6-7 superimposed. After a HELB or after a LOCA the RHR equipment
will be cooling the Suppression Pool water, and these areas will there-
fore follow the temperature transient of the pool.

The inverter area on the north side of elevation 344' is not well ven-
tilated by the SGTS, and slowly rises a few degrees above the rest

of the building in the long term. A straight line at 110°F has been
added to the figure for 344-0 to envelope this effect.
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Long Term Post-HELB Temperatures

Although Reference 151 did not account for the eguipment heat loads
post-HELB above the Crescent area, e.g. MCC's, inverters, emergency
lighting, and piping, neither did it take credit for heat losses
through the exterior walls and siding, or for operation of the
Standby Gas Treatment System (SGTS). After including equipment heat
loads transmission heat gain from the Drywell, Suppression Chamber
Ceiling, and Fuel Pool Walls (and Fuel Pool surface load), the
losses roughly matched the gains. References 148 and 150 showed
the slight (2°F) temperature rise which resulted. A slightly high-
er rise occurs in the inverter area on El. 344' as shown in Refer-
ence 149.

Long Term Post-LOCA Temperatures

These heat loads are the same as post-HELB except that the Drywell
is also assumed to stay at an average of 175°F for 1 month, after
which both the Drywell and Suppression pool heat loads drop out.
Normal spent fuel pool cooling was assumed.

Seasonal Variations

Any 6 month qualification period will encompass both winter and
summer outside ambient conditions. Depending on the time of year

of the postulated accident, the resulting long term building temp-
erature will rise or fall over a period of 6 mo. 1s. Our calcu-
lated values provide an upper bound over this period. Based on
average monthly norms presented in FSAR Table 2.21, the minimum long
term Reactor Buildiag temperature would be approximately 46°F in
January with an outside ambient temperature of 25.1°F. The "thermal
inertia" of the building will help damp the day to day variations,
but an extended period of cold weather lower than 25°F could drop
the Reactor Building temperature below the normal operating minimum
temperature of 40°F.

Humidity Analysis

Relative Humidity Abcve El. 272'

The R.H. transients are presented in Section 2 for the RHR, HPCI,
and RCIC breaks (steam line breaks), and for the RWCU breaks (ligquid
line breaks).

The transients are based on the site design conditions of 93°F dry
bulb and 73°F wet bulb (65° dew point). The steady state relative
humidity is very sensitive to the fuel poocl temperature and to

the external atmosphere relative humidity. However, according to
Ref. 152 the ambient wet bulb at Oswego will be above 73°F between
2=-1/2 and 5% of the cooling season (4 months). Therefore, the
transients provided plus a 10% R.H. margin should be acceptable
for long term.
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Normal spent fuel pool cooling (SFPC) was assumed toO be lost with
loss of offsite power. Operator action to cool the fuel pool via
the RHR system would require access to the Reactor Building approxi-

mately 6 hours after the HELB.

Assuming normal spent fuel pool cooling is available, the post-LOCA
relative humidity will be enveloped by the pcst-HELB conditions.

Relative Humidity in the Crescent Area

The Crescent area relative humidity is conservatively assumed to
remain at 100%.

Since the moisture removed from the Reactor Building by the demis-
ters in the Standby Gas Treatment System (SGTS) is returned to the
equipment drains sump in the East Crescent, the water level will
rise slowly (approximately 1/2" per day, see Refs. 35 and 96) in
that area until sump pumps can be made available to pump it out or
the STGS operation is terminated.
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04 Reactor Protection System (RPS)
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System; NUREG 0737, Sec. II1.F.1.4 and

28 Post-Accident Containment Radiation Monitoring System;
NUREG 0737, Section 11.F.1.3 and 11.E.4.2.7
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NUREG 0737, Section 11.B.3.2

30 Primary Containment Hydrogen Sampling System;

NUREG 0737, Section I11.F.1.6

31 Primary Containment and Leak-Rate Analyze System;
NUREG 0661, - Torus Temperature Monitoring System

32 Indicating Lights/Meters/Recorders

33 Relays

34 Control Switches

35 Splices and Connectors

36 Safety-Relief Valve Position Indication System;

NUREG 0737, Section 11.D.3.1.
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10.
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12.

13.

14,

15.

REFERENCE DOCUMENT
MASTER LIST

Temperature Transient Curves (See Section 2 - List of HELB Curves)
Pressure Transient Curves (See Section 2 - List of HELB Curves)

Radiation Specifications for JAF Response to 79-01B, SWEC Report,
issued Oct. 1980

FSAR Vol. IX Supp. 25, Special Report - Effects of a High Energy
Piping System Break Outside of Primary Containment, Item 20.

Franklin Institute Research Laboratories Report F-C4033-1, ''Tests

of Raychem Flamtrol Insulated and Jacketed Electrical Cables Under
Simultaneous Exposure to Heat, Gamma Radiation, Steam and Chemical
Spray while Electrically Energized,' January 1975

Raychem letter, April 29, 1975.

Raychem Test Report EM-517, '"The Effects of Radiation and Aging on
Flamtrol Insulated Wire,'" April 8, 1972.

Radiation International Report, 'Irradiation of 3 Cable Samples,
March 13, 1972.

G.E. letter, March 27, 1975 and G.E. Report No. MT-3-72, 'Nuclear
Incident Qualification Tests on Improved Vulkene Flame Resistant
Control Cables,'' March 17, 1972.

The Okonite Co. letter, April 9, 1380, "Insulation and Jackets for
Control and Power Cables in Thermal Reactor Nuclear Generating
Stations,' IEEE Transactions on Power Apparatus and Systems, Vol.
PAS-88, No. 5, May 1969.

The Okonite Co. letter, April 9, 1980, "Electrical Characteristics
of Non-Filled XLPE Insulated Wire in 90C Water"

The Okonite Co. letter April 9, 1980, "Electrical Characteristics
of Carbor. Black Filled XLPE Insulated Wire in 90C Water'

The Okonite Co. letter, April 9, 1980, '"Qualification of Okonite
Ethylene-Propylene Rubber Insulation for Nuclear Plant Service'

Specification AP0-76 (Okonite Co.), "'600V Power Cables'

Specification APO-88B (Cerro Wire & Cable), ''600/1000V Control
cables''
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16.
17.

18.

19.
20,

21,

22'

23.

24,
25.
26.

27-

28.

30.
31.
32.
33.
34.

Specification APO-BBC (G.E. Co.), '600/1000V Control Cables"

Specification AP0O-89 (Cerro Wire & Cable), ""300V Instrumentation
Cables''

Specification AP0-98 (Cerro Wire & Cable), '""Thermocouple Extension
Wires'"

Specification APO-101 (Raychem), ''Coax Cables"
Specification AP-27 (G.E. Co.), "Electrical Penetration Assemblies"

Specification APO-13A (Wm. Powell), ''Cast lron Valves with Motor
Operators''

Specification APO-13B (Velan Engineering), ''Cast Iron Valves with
Motor Operators''

Specification APO-15 (Velan Engineering), 'Carbon Sieel Valves with
Motor Operators'

Specification AP0-70 (Fisher)
Specification AP-1 (G.E. Co)

Limitorque Test Report 600198, ''Test of Limitorque Valve Operators,'
January 2, 1969

Franklin Institute Research Laborator.es Final Report F-C2232-01,
“"Test of a Limitorque Valve Operator under a Simulated Reactor
Containment Post-Accident Steam and Chemical Environment,' November

1968,

Limitorque Test Report B0003, ''"Qualification Type Test Report
Limitorque Valve Actuators for Class |E Service Outside Containment
in Nuclear Power Station Service.' Test performed November 13,
1974 to January 23, 1975.

FSAR Table Q7.3-2, '"Qualification Test Conditions"

FSAR Table Q7.3-3, "Qualification Test Requirements'

Rockwell Dept. 40-8B648, Report No. 2792-03-02, Rev. !
Specification AP-20

FSAR Table 7.2-2

GE Qual. Test for FO! Electrical Assembly by RM Schuster, 4-30-71

and PASNY's response letter to NRC, letter JAFP-79-60B1, 11/2/79 on
IE Bulletin 79-01 )
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35, Stone & Webster Calculation (12966-PE(N)=-022-0)
""Reactor Building Relative Humidity Transient for Equipment Qualification
Following A High Energy Line Breax'', (See Section 2, Ref. 3A & 3B,
for R. H. Transients)

36, Installation Procedure by GE (GEK-34666)

37. Prototype Testing Summary Tests EPAZ-007, EPAQ-008, EPAQ-009, EPAQ-
01D

38, The Franklin Institute Research Laboratories Final Report F-C2857,
"Test of Electrical Cables Under Simulated Post-Accident Reactor
Containment Service,' September 1970, prepared for Cerro Wire and
Cable Co.

39, Cerro Wire & Cable Co. Technical Report No. NP-04, ''Tests of Electrical
Cables after Simulated Post Accident Reactor Containment Service,"
March 1971, Supplement to Franklin Institute Report F-C2857

LO. Rockbestos Co. letter, April 29, 1980 and Report, ''Qualification of
Firewall 111 Class 1E Electric Cables (cross=linked insulation),
July 7, 1977, revised November 26, 1979

L1, Masoneilan letter, April 29, 1980
Ref: PASNY Purchase Order No. APO-54B
Stone & Webster Job Order No. 11825
Masoneilan Work Order No. 4-56236
Masoneilan letter dated March 17, 1980
Stone & Webster letter dated April 1, 1980
Subject: Solenoid Valve and Limit Switch Environmental Qualification

L2, Atwood & Morrill Co., Inc., dated March 14, 1980
James A, FitzPatrick Nuclear Station
Power Authority of the State of New York
P.0. No. AP0-21-1 dated December 3, 1970
Stone & Webster J.0. No. 11825
Atwood & Morrill Order No. 12141
Qualification for ASCO Solenoid Valves and Limit Switches

43. Atkomatic Valve Co., Inc. dated March 20, 1980
Stone & Webster P.0. APO-62 dated April 14, 1971
OQur Invoice V-125523

Lk, General Electric Document No. 22A2928 Rev. 2
BWR Equipment Environmental Data, issued April 16, 1971

L5, Stone & Webster Letter PAS-23699 dated May 7, 1980
Purchase Order No. NY0-6-77-29
Technical Services NRC IE Bulletin 79-01B
Environmental Qualification of Class 1E Equipment
James A, FitzPatrick Nuclear Power Plant
Power Authority of the State of New York
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hé,

L7.

Le.
k9.

50.

51.

52.

53.

54,

55.

BIF Letter dated May 6, 1980
Solenoid Valves and Position Switches
Environmental Qualification of Class 1E Equipment
James A, FitzPatrick Nuclear Power Plant
BIF S/N 14340-162 (66A0V-100AsB)

14341-162 (66A0V-101A88)
BIF Proposal 02215-680418

Taylor Instrument Company, Division of Sybron Corporation,
letter dated April 25, 1980

Environmental Qualification of Equipment

James A, FitzPatrick Nuclear Power Plant

Specification AP0-90 (Cryenco), 'Nitrogen Supply and Storage System'

Transamerical Delaval Inc., Barksdale Controls Division, letter
dated April 25, 1980

Pressure Switches

NRC IE Bullietin 79-01B

Environmental Qualification of Class 1E Equipment

James A, FitzPatrick Nuclear Power Plant

Specification AP0-58 (RTD's, Thermocouples and Wells), "Electric
Thermometer Trinity, Inc."

Beckman Instruments Inc. letter dated May 5, 1980
Environmental Qualification of Ciass 1E Equipment
James A. FitzPatrick Nuclear Power Plant

J.0. No. 12966.76, PAS-23563

Beckman Contract 648781

Nuclear Measurements Corporation letter dated April 17, 1980
Radiation Monitors and Panels

NRC IE Bulletin 79-01B

Environmental Qualification of Class 1E Equipment

James A, FitzPatrick Nuclear Power Plant

Johnson Controls, Inc. letter dated May 6, 1980
Environmenta! Qualification of Equipment

Franklin Institute Research Laboratories Final Report F-C3271
"Qualification Test of a Limitorque Valve Actuator in a Steam
Environment,' February 1972

ITT Barton letter dated May 6, 1989

Differential Pressure Switches

NRC IE Bulletin 79-01B

Environmental Qualification of Class 1E Equipment
James A. FitzPatrick Nuclear Power Plant
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56. Limitorque Corporation letter dated May 12, 1980 Qualification
information
James A, FitzPatrick
J.0. 12966.76
PAS-23670

57. Figure 14,6~6 from FSAR
"Transient Results from LOCA Drywell Temperature'', copy inserted in
Section 2.

58. Figure 14.6-8 from FSAR
""Transient Results from LOCA - Containment Pressure,' copy inserted
in Section 2,

£9, Stone & Webster letter PAS-23630, dated April 15, 1980 to Rockwel!
international. J.0. No. 12966. Solenoid Valves and Position
Switches NRC |E Bulletin 79-01B Environmental Qualification of
Class 1E Equipment, James A. FitzPatrick Nuclear Power Plant

60. Fisher Controls Company letter dated June 6, 1980
Solenoid Valves and Positions Switches
Environmental Qualification of Class 1E Equipment
James A. FitzPatrick Nuclear Power Plant

1. Stone & Webster letter PAS-23562 dated April 1, 1980 to Atkomatic
Vaive Co., J.0. No. 12966.76
Solenoid Valves
NRC IE Bulletin 79-01B
Environmental Qualification of Class 1E Equipment
James A, FitzPatrick Nuclear Power FPlant

62. Okonite letter dated June 24, 1980 with attached 'LOCA Qualification
of Okoguard Insulated Cabies and T-95 and No. 35 Splicing Tapes'
James A. FitzPatrick Nuclear Power Plant

63. Okonite letter dated August 25, 1980, 6COV Electric Cables James A.
FitzPatrick Nuclear Power Plant

64. Exide letter dated June 19, 1980 with attached '"Qualification Test
Report 4L478-2 Battery Cells', James A. FitzPatrick Nuclear Powe~
Plant

65. Limitorque Test Report B-0027 ''Limitorque Valve Actuator, Temperature
Related to High Superheat Ambient Temperatures.'' James A. FitzPatrick
Nuclear Power Plant

66. Stone & Webster letter PAS-22936 dated November 3, 1978 to Power
Authority of the State of New York Task 12966.08-00022 Drywell
inspection and documentation of Class 1E Equipment I16E Circular 78~
08 environmental qualification. James A. FitzPatrick Nuclear Power
Plant
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67.

68.

69.

70,

71.

72.

73.

74.

76.
77.

78.
79.

80.
81.

Power Authority of the State of New York letter dated February 10,
1978 to the Nuclear Regulatory Commission. Written Response to |E
Bulletin 78-02 Docket No. 50-333, Terminal Block environmental
qualification, James A. FitzPatrick Nuclear Power Plant.

Limitorque letter dated Avgust 28, 1980. Qualification information
P/0 E-PP-1039, James A. Fitz?atrick Nuclear Power Plant.

Franklin Institute Research Labtoratories final report F-C3441,
"Qualification Test of Limitorque Valve Operators in a Simulated
Reactor Containment Post-Accident 3>team Environment."

Exide Form 7894R1-9.76E, Batkur pow:r systems 4O0KW (500KVA) Uninterruptible
Power 3ystem. James A. FitzPatrick Nuclear Power Plant.

Stone & Webster Calculation (12966.76, PE(N)-006-0) "'Maximum Flood
Level Inside Primary Containment During DBA'. James A. FitzPatrick
Nuclear Power Plant.

Limitorque Corporation letter dated October 9, 1980 Qualification
Information for James A. FitzPatrick P/0 E-PP-1033, O/N 3E9919.

Limitorque Corporation letter dated February 11, 1981 Qualification
Information for James A. FitzPatrick P/0 E-PP-1039, O/N 3E9919.

Limitorque Corporation letter dated March 18, 1981 Qualification
information for James A. FitzPatrick P/0 E-PP-1039, O/N 3E9918.

General Atamic High Range Radiacion Monitor Energy Response Test
and Dose Rats Calibration Report No. 255978.

G.E. Test No. EPAQ-k6, Epoxy Radiation Test

G.E. Test No. EPAQ-47, Cross-Linked Polyethylene Insulation Radiation
Test

G.E. Test No. EPAQ-11, caved April 21, 1968, Thermocycling Test

Franklin Research Center Test Report No. F-C5285-1, dated May 2,
1980, Qual. Test of Electrical Cables in a simulated LOCA Environment.

Mercoid Corporation letter dated August 19, 1981
Connecticut Yankee Atomic Power Company letter dated March 23,

1978, Summary of Franklin Institute Environmental Qualification
Test Program. Terminal Block/Box Combinations.
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82.

83.
84.

8s.

86.

87.
88.

89.

90.

91.

92.

93.

9k,

95.

9é.

SWEC Materials Engineering Division Technical Guidelines Number
METG-8.1-0, Selection of Plastics and Elastomers for Radiation
Environments

Specification AP-26 (Buffalo Forge Company) '"Unit Space Coolers'

SWEC Response to NUREG 0578, Item 2.1.6.b James A. FitzPatrick
Nuclear Pcwer Plant, dated May 1980

Final Safety Analysis Report, Volume I1l, Table 7.2.2, James A.
FitzPatrick Nuclear Power Plant

Stone & Webster Calculation (12966-C-76-1), "Arrhenius Analysis to
Verify 40 Year Aging of General Electric 600V and 1000V Control
Cabie'', James A. FitzPatrick Nuclear Power Plant

General Electric Letter, September 21, 1981

Stone & Webster Calculation (12966-C-76-2), "Arrhenius Analysis to
Verify 40 Year Ag.ng of Okonite RHR and CS Cable', James A. FitzPatrick
Nuclear Power Plant

Stone & Webster Calculation #12966-RP-76-009), ''Post=LOCA 1-hr to
g-month Air Immersion Doses in Primary and Secongary Containment'',
James A. FitzPatrick Nuclear Power Plant

Stone & Webster Calculation (12966-RP-76-14), '""Post-LOCA Dose
Levels in Certain HELB Nodes, ELS 272 and 300", James A. FitzPatrick
Nuclear Power Plant

Stone & Webster Calculation (12966-RP-76-13), 'Accumulated Doses
for | Hour to 6 Months Exposures to Pipe with Post-LOCA Water
Aciivity', James A. FitzPatrick Nuclear Power Plant

Stone & Webster Calculation (12966-RP-76-008), '"Post-LOCA 1 Hour
to & Month Doses in Reactor Bldg. from Activity in Piping and
Equipment'', James A FitzPatrick Nuclear Power Plant

NAMCO Controls Letter, August 12, 1980, Switches for Use in Nuclear
Power Plants :

Transamerica Delaval Letter, July 24, 1980, Pressure Switches,
James A. FitzPatrick Nuclear Power Plant

Xomox Corporation Telex, December 15, 1981, Stone & Webster APO-40,
Power Authority of the State of New York

Stone & Webster Calculation (12966-PE(N)-020-0), 'Flooding Levels
of Reactor Building Floors Resulting from High Energy Line Breaks',
James A, FitzPatrick Nuclear Power Plant
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97.

98.
99.

100.

101.

102.

103.

104,

105.

106.

107.

108.

109.

110.

112.

113,

Stone & Webster Calculation (12966-8-76-1), ''Determination of
Reactor Building Elev. 272'-0", 300'-0" and 344'-6", Post-LOCA
Temperatures'', Superseded by Ref's. 148, 1439, & 150, James A.
FitzPatrick Nuclear Power Plant

General Electric Confirmation
Automatic Switch Company Letter, March 9, 1982

Target Rock Corp. Report No. 2199A dated January 9, 1979 and Addendum
| dated November 26, 1979. '"Qualification Test Report, Pneumatic
Assembly; Air Operator Assembly P/N 7567F-000-19 and Solenoid
Assembly P/N 1/2 SMS-A-01-2.

JAFNPP Component Functional Analyses for Determination of Environmental
Qualification Requirements for NRC Bulletin 73-01B.

NRC Bulletin 79-01B, DOR Guidelines, Section 7-0 - Aging Requirements.

JAFNPP Turbine Bldg. Steam Line Break Analyses dated 6/19/81, 12966
PEN 019-0.

JAFNPP Reactor Bldg. Ventilation System Design Basis and Calculations
dated 2/12/71, 11825-66-20.

JAFNPP FSAR, Figure 14-6-7 Temperature Profile: 'Transient Results
form LOCA Suppression Pool Temperature''.

JAFNPP FSAR, Section 14,6 - "Analysis of Design Basis Accidents''.

SWEC Calculation 12966PE(N)-006-0 dated September 30, 1980 - ''Maximum
Flood Level Inside Primary Containment During the DBA."

Bailey Environmental Qualification Test E227 File #145C3007 GEMAC
50-555.

Ceneral Electric Environmental Qualification Test Summary NSEB0372
Instrument Dept. - Laboratories Operation Report 4/28/70, GEMAC 50-
555.

G.E. NEDO-24286 Results on Qualification Data Search for JAFNPP
Table A-L4 I1tem #1, GE 5K6339XC90A.

. G.E. Environmental Qualification Test Summary NSLB0365 Ogden Technology

Laboratories test procedure #70528, dated 4/23/71, Static-0-Ring,
12A-BB~=NX.

BWR Equipment Qualification Summary Report #QSRO34-4-01, 10/8/80,
Static-0-Ring, 12N-BB~-NX.

G.E. Environmental Qualification Test Summary NSEB0366, Ogden
Technology Laboratories Test Report #70528, 4/23/71, Static-0O-ring,
12N-BBA4=NX.
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114,

115.

116,

117.

1]80

119.

120.

121,

125.

126.

127.

Same as 113, except NSEBOQEZ, Static-0-Ring, 12N-BB-NX.

G.E. Environmental Qualification Test Summary NSEB80368, Oagden
Techrology Laboratories Test Report #70526, Static-0-Ring, S5N-AA3-
R

BWR Equipment Qualification Summary #034-A-01, Static-0-Ring, 5N~
AA3=X.

G.E. Environmental Qualification Test Summary NSEB80360, Approved
Engineering Test Laboratories Report #596-0398, 8/13/75, Barksdale
B2T-M2355.

.
G.E. Environmental Qualification Test Summary NSEBO;Q&, Yarway
Environmental Test Procedure, Lockheed Electronics Company Inc.
Test Report #2755-4755, 8/4/71, Yarway, 441BEC.

G.E. Environmental Qualification Test Summary NSEB0350, Test Report
Approved Engineering Test Laboratories Report, Number 596-398,
dated 8/13/75, Barksdale, B2T-M23SS.

G.E. Environmental Qualification Test Summary NSE80351, Addendum to
TP-199-4 dated 4/27/71, Barton 288A.

G.E. Environmental Qualification Test Summary NSEB0356, Yarway
Environmental Test Procedure for Fig. 4418EC, Lockheed Electronics
Company Inc., 2755-4755, 8/4/71, Yarway, 4418EC.

. BWR Equipment Qualification Summary, QSR 031-A-01 SEE C! - 032 -

Environmental Qualification Table E12-1, Static-0-Ring, 5N-AA3-SX.

. BWR Equipment Qualification Summary, QSR-029-A-01, Environmental

Qualification Table E12-3, Barton, 289-2419

. G.E. Environmental Qualification Test Summary NSE80167, Ogden

Technology Laboratories Test Procedure 70528, 4/23/71, Static-0-
Ring.

G.E. Environmental Qualification Test Summary NSE80357, ITT Barton
TP-199-4, 5/2k/71, 288A.

G.E. Environmental Qualification Test NSEBO;E;, Yarway 4418C.
G.E. Environmental Qualification Test Summary NSEB0359, Viking

Laboratories Test Letter Report #30411, dated 8/16/76, Fenwal
17002-40.

. G.E. Environmental Qualification Test Summary NSEB0175, ITT Barton

TP-199-4, 5/24/71, Barton 289.

. G.E. Environmental Qualification Tust Summary NSEB80382, Approved

Eng. Test Lab Report #596-0398, Barksdale B2T-M12SS.

. Deleted
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131. BWR Equipment Qualificaticn Summary QSR-630-A-01, Environmental
Qualification Table C11-1, Magnetrol 5.0-751.

132. Deleted

133, BWR Equipment Qualification Summary QSR-116-A-01, Robertshaw 83842-
A8.

134, Limitorque Test Report #600376A dated May 13, 1976; ''Nuclear Power
Station Qualification Type Test Report - Limitorque Valve Actuators
for BWR Service'', 10MOV-18,

135. G.E. Environmental Qualification Test Summary NSEB0389, Wyle Laboratories
Report #12625, dated 6/5/62. Barksdale D24-A150SS.

136, G.E. Environmental Qualification Test Summary NSE80391, Ogden
Technology Laboratories Test #5N-AN3-SX, Static-0-Ring Procedure
70526, dated 5/4/71, Static-0-Ring, 5N-AA3-SX.

137. BWR Equipment Qualification Summary O48-A-03, Table E-32-6, Rosemont
1151GP.

138. BWR Equipment Qualification Summary O4k-E-01, Test Report #228, 50-
551, GEMAC 551-032EKZZ2.

139. G.E. Environmental Qualification Test Summary NSE80373, Ogden
Technology Laboratories Test Procedure 70526, dated 5/4/71, Static-
0-Ring, 6N-aAA21-V.

140. Deleted
141, BWR Equipment Qualification Summary QSR-078-A-01, GE AKD-5.

142. Normal Reactor Building Radiation Levels in the Vicinity of Class
1€ Equipment for NRCB 79-01B, September 3, 1981.

143, Limitorque Test Report #B0058, dated 1/11/80, Limitorque Valve
Actuator Qualification for Nuclear Power Station Service.

144, Qualification Test of ASCO Solenoid Valves, Test #AQS21678/TR -
Rev. A.

145, NAMCO Controls Test Report No. QTR 111, "Qualification of EA740
Series Limit Switches for Use in Nuclear Power Plants in Compliance
with |EEE Standards 323-1974, 382-1972 and 344-1975'", October 1,
1981

146. Stone & Webster Calculation (12966-B-76-2), ''Determination of East
Pipe Tunnel Post-LOCA Space Temperatures'', James A. FitzPatrick
Nuclear Power Plant

147. Stone & Webster Calculation (12966-PE(N)-001-3), '"Revision of
Reactor Building Subcompartment Model to Account for Fire Hazard
Modifications'', James A, FitzPatrick Nuclear Power Plant
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148. Stone & Webster Calculation (12966-PE(N)-024-0), ''Reactor Building
Long Term Temperature Post-LOCA & Post-HELB'', James A. FitzPatrick
Nuclear Powei Plant

149, Stone & Webster Calculation (12966-PE(N)=-025-0), '""Reactor Building

Inverter Room Long Term Steady State Temperature, Post-LOCA & Post-
HELB'', James A. FitzPatrick Nuclear Power Plant

150. Stone & Webster Calculation (12966-PE(N)-026-0), "Effect of Equipment
Heat Loads on the Reactor Building for the First 24 Hours Post-LOCA
& Post-HELB'', James A. FitzPatrick Nuclear Power Plant

151. Stone & Webster Calculation (12966-PE(N)=-003-5), '"Revised Results
of High Energy Line Break Analysis in the Reactor Building Including
Fire Hazard Modifications'', James A. FitzPatrick Nuclear Power
Plant

152. Evaluated Weather Yata for Cooling Equipment Design, Addendum N. |
Winter and Summer Data, Fluor Products Inc., Copyright 1964, Pg. 40

153. Stone & webster Calculation (12966-PE(N)-010-0), '"Heat Balance and
Heat Up Rate of the Spent Fuel Pool Before/After the Loss of the
SFPC System with RHR Providing Emergency Cooling, Case |1l of JPN-
80-19'", James A. FitzPatrick Nuclear Power Plant

154, Stone & Webster Dwg. No. 11825-FB-4A-10, Reactor Building Floor
Drainage El. 227'=6" & 256'=-6"

155, Stone & Webster Dwg. No. 11825-FB-4B-10, Reactor Building Floor
Drainage El. 272'-0"

156. Stone & Webster Generic Calculation (Generic-PE-219-0), ''Condensate
Film Thickness After a LOCA"

157. Response to FSAR Qusetiun 7.3, Item 8 - FSAR Volume VIII

158. Philadelphia Electric Company Test ''A' Report Summary Qualification
Test of Electrical Terminal Blocks and Cable Splice Insulation,
dated 1/17/79

159. Environmenta! Qualification Test Report of Raychem Nuclear Cable
Brakeout and End Sealing Kits, Report #58442-2, dated April 3, 1981

160. Qualification Report of NAMCO fA180 Limit Switches Report, #QTR-
108.

161. Rockbestos Co. Report (Qualification of Firewall 111 Class 1E
Electric Cables (IR Radiation Cross-Linked Insulation),' June 7,
1978
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162.

162

164,

165.

166.
167.

168.

169.

170.

171.

Rockbestos Co. Report QR #1804 "Qualification of Firewall EP Class
|E Electric Cables'', April 6, 1981

JAFNPP, FSAR Section 4.8.6 - RHR System (Containment Spray Mode )
Design Basis

|EEE 323-1974 and NUREG 0588, Cat. 1 Aging Requirements

faton Co. Qualification Report (Isometics Test Report, June 1978),
LOCA Nuclear Qualification of EPDM/Hypalon Composit Cable

Deleted

Stone and Webster Letter PAS-25475, dated April 2, 1982 and PAS-
25482, dated April 12, 1982 to PASNY. J.0. No. 12966.76. Technical
Summary and Enveloping Relative Humidity curves for the Reactor
Building Post-LOCA/HELB.

JAFNPP (SWEC) System Design Description - Motor Generator Room
Ventilation (21-7.3) - System 66, dated Nov. 28, 1973.

JAFNPP (SWEC) System Design Description - Heating, Ventilating &
Cooling for the Turbine Building (21-8.1) - System 67, dated Ma, 2;
1978.

JAFNPP (SWEC) System Design Description - Control Room Air Conditioning
System (21-10.A2) - System 70, dated July 19, 1974,

JAFNPP (SWEC) System Design Description - Relay Room Air Conditioning
System (21-10.A1) = System 70, dated July 19, 1974,
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200. Final Report on the Evaluation of Raychem WCSF Cable Splices,
PEI-TR-82-4-2 (Reactor Building)

20). Final Report on the Evaluation of Anaconda FR EP Instrumentation
Cable, PEI-TR-82-4-3

202. Final Report on the Evaluation of General Electric EB-25 Terminal
Blocks, PEI=-TR=-82-k-4

203. Final Report on the Evaluation of Trombetta Solenoid, G206,
oF |-TR-82-4-28

204, Final Report on the Evaluation of Electroswitch, 2401C and 2402C,
PEI-TR-B2-4=-16

205. Final Report on the Evaluation of Rockbestos Firewall I1li, SIS,
PE |-TR-82-4-9

206. Final Report on the Evaluation of GE CR2940 Switch PEI-TR-82-4-10
207. Final Report on the Evaluation of GE CR120B Relay PEI-TR-82-4-14

208. Final Report on the Evaluation of NAMCO EA740-80100 Limit Switch
PEI-TR-82-4-18

209. Final Report on the Evaluation of Belden Wire Type 83348 PEI-TR-82-4-5

210. Final Report on the Evaluation of Buchanan Terminal and Fuse Blocks,
PEI-TR-82-4-13A

211. Final Report on the Evaluation of Buchanan Terminal and Fuse Blocks,
PEI-TR-82-4-13B w/in Hoffman NEMA 4 Enclosure

212, Final Report on the Evaluation of Boston Insulated Wire Signal
Cable, XLPE-CSPE, PEI-TR-82-4-12

213. Final Report on the Evaluation of Conax RTD W/Seal Assy.
PE|-TR-82-4~1

214, Final Report on the Evaluation of Conax EPA PEI-TR-82-4-31

215. Final Report on the Evaluation of Thomas & Betts Tefzel Connectors
PEI-TR=-82-4~45

216. Final Report on the Evaluation of Magnetrol Level Switch BCS-751-EP,
PEI-TR-82-4-17

217. Final Report on the Evaluation of Raychem WCSF Cable Splices,
PE|-TR-82-4-37 (Primary Containment)

218. Final Report on the Evaluation of Champlain Switchboard Wire
AWM 3271vw=1 PEI-TR-82-4-35
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219, Final Report on the Evaluation of General Electric Vulkene Flame
Resistant Control Cable PEI-TR-82-4-27

220. Final Report on the Evaluation of Raychem Insulatinoc End Caps
PEI-TR-82~4-37A (Reactor Building)

221, Final Report on the Evaluation of Raychem Insulating End Caps
with WCSF Outer Sieeves PEI-TR-82-4-37B (Primary Containment)

222. Final Report on the Evaluation of Limitorque Valve Operator
SMB-1, PEI-TR-82-4-42

223. Interim Report on the Evaluation of Struthers Dunn 219 Relay
with (X3965 Base, PEI-TR-82-4-8

224, Final Report on the Evaluation of Rockbestos Cable RSS-6-104-1981,
PEI-TR-82-4-34

225, Final Report on the Evaluation of Target Rock Solenoid Valve
81JJ-004, PEI-TR-82-4-36
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The scope ¢f work within this report includes
i Master Incdex Crecss Reference L:i:ot
. Svstem Component Evaluaticr oIk Lheets
3 List of source information references
<. NCtes
S LOCA & EELB Ernvironmental Curves
Tc estazlish gualification cf the NSSS suppliec Class IE eguip-
mens, the General Electric Design Specification 22A2528 was used
as =he source cocument. However, General Ilectric nés been re-
cuesteé to provide additional infcrmation with recaré to gualifi-
cation ané gualificaticn methoés for Class II eguipmernt within
their scope of supply (Ref.: Letter G-EFl-0-32 cated Aapril il,
~980)

-
<.

O
.

T
o

mn

HEET CLARIFICATIONS

(=

To utilize the Cross-Reference Master List,
S

the System

ection Number shoulé be determineé from the Index Sheet

in front of the report.

This section number will be

found in the thiré column of the Master List along with the
appropriate pace of the work sheet. In addition a Rack/
Instrument Cross-Reference Index and a listing of instru-
ments by HELB Nodes is available to locate instruments by
Rack or by HELB Node.

Where the HELB curves are referenced on the worksheets,
the appropriate curve/s number is tabulated in the work-
sheet "Document Reference Specification Column." The
required curve/s will be found in Section 2.

A Reference numbers tabulated in the "Document Reference -
Qualification" coclumn of the work sheets refer to documents
listed in Section 24, "Reference Document Master List."

An asterisk indicates a parameter not previously considered
at the time of license issuance. The resolution of all para-
meters with an asterisk is found in the "Outstanding Items”
column.

The use of the word none in the "Outstanding Items" column
indicates that the gualification test environment was equal
to or more stringent than the expected HELB/LOCA accident
environment.

The use of the word none in the "Qualification Method" column
indicates that no gualification tests were performed for that
parameter.

Numbered notes, i.e. Note 5, Note 7, etc. are tabulated in

Section 25.
"pelete” indicates that a functional analysis has determined
the eguipment is not essential to safe shutdown.

Note: These sheets have not been updated to include the
latest environmental and gqualification data.
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REACTOR CORE ISOLATICON COOLING SYSTEM (RCIC)

initiation in the event of a LOCA. Although available, it has not
been considered in the safety analysis of the plant and therefore
is not reguired to mitigate the consequences of an accident. We
have included it in this report on an "informational basis" and
hence does not preclude the original analysis.

. The RCIC is referenced in the "Emergency Operation Procedures" for

D. STANDBY LIQUID CONTROL SYSTEM (SLC)

The SLC system although considered a "special safety system" is
needed only in the improbable event that not enough control rods
can be inserted in the reactor core to accomplish shutdown and
cooldown in the normal manner.

The system is expected not to be needed for unit safety nor re-
gquired to mitigate a LOCA or HELB.

£. AGING

This item was not addressed during the FSAR environmental gual-
ifications analysis.

F. HIGH ENERGY LINE BREAK (HELB)

HELB analysis for outside primary containment previously relied

on separation and redundancy of safety related equipment to

insure safe shutdown of the reactor and therefore did not re-
quire environmental gualification for HELB. A HELB analysis

has been performed and the results factored into the gualification
requirements for the equipment. Refer to Section 02 and approp-
riate work sheets.

G. SUBMERGENCE

Maximum Flood Level within Primary Containment and the Reactor
Building is 258'-6" and 227'-1ll" respectively. (See ref. 71 and
96.) All safety reclated equipment is located above this level.

H. QUALIFICATION PROGRAM

Each System Component Evaluation Work Sheet with an outstanding
item has an explanatory note. The future gualification activities
indicated by these notes can be summarized as follows:

1) Equipment lacking complete environmental gualification will
be replaced. Environmentally qualified replacement egquip-
ment will be purchased and installed in accordance with the '
schedule submitted in the "Response to Safety Analysis Report”.

2) Eguipment with a limited qualified life will be entered into
a scheduled replacement program.

3) For equipment needing additional environmental gualifications,
. the BWR Equipment Qualification Owner's Group will provide

the necessary gualification program.
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SERVICE CONDITIONS

For equipment identified as Inside Primary Containment in the '"Master"
List, the accident service conditions and typical accident qualificatiocn
test requirements are given in Table 1 and Attachments 1 and 2, For
equipment identified as Outside Primary Containment, the accident service
conditions are given in HELB temperature and pressure transient curves,
Detailed environmental test specifications and qualification documentation

are given on the "System Component Evaluation Work Sheets,"
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DOCUMENT REFERENCE NO,

TEMPERATURE PRESSURE DESCRIPTION OF NODE NODE NUMBER
1A 2A West Crescent 227=1
1B 2B East Crescent 227=2
1C 2C HPCI1 Room 272=1
1D 2D RCIC Room 3 272=2
1E 2E Qutside RCIC Room 272-3
1F 2F Southwest CRD Area 272=4
1G 2G RHR Heat Exchanger Room A 272=-5
1H 2H Northwest CRD Area 272-6
1J 2J Northwest Corner 272=7
1K 2K CRD Repair Area 272-8
1L 2L Southside Room 272-9
1M 2M Railroad Bay 272-10
1N 2N RHR Heat Exchanger Room B 272-11
1P 2P Southeast CRD Area 272=-12
1Q 2Q Northeast CRD Area 272-13
1R 2R Neutron Monitoring TIP Room 272-14
1S 2S Access Area 272-15
1T 2T OQutside + Above CRD Repair 272-16
1U 2U RWCU Pump Room B 300-1
1V 2V RWCU Pump Room A 300=-2
1w 2W Open Bay 300-3
1X 2X Small Hatch Area 300-4
& d 2Y North Passage 300-5
12 2Z Northeast Stairway Area 300-6
LAA 2AA RWCU Heat Exchanger Room 300-7
1AB 2AB Phase Separator Tank Room 300-8
1AC 2AC Large Hatch Area 300-9
1AD 2AD Sludge Pump Room 300-10
1AE 2AE Combined 326'-9" Elevation 326-0
1AF 2AF Combined 344'-6" Elevation 344-0
1AG 2AG Combined 369'-6" Elevation 369-0
1AH 2AH Lower S-W Torus Room 227=-3
1AJ 2AJ lower S Torus Room_ 227-4
1AK 2AK Lower S-E Torus Room 227=5
1AL 2AL Lower E Torus Room 227=6
1AM 2AM Lower N-E Torus Room 227-7
1AN 2AN Lower N Torus Room 227-8
1AP 2AP Lower N-W Torus Room 227-9
1AQ 2AQ Lower W Torus Room 227-10
1AR 2AR Upper S-W Torus Room 264~1
1AS 2AS Upper S Torus Room 2442
1AT 2AT Upper S-E Torus Room 2443
1AU 2AU Upper E  Torus Room 2644
1AV 2AV Upper N-E Torus Room 2645
1AW 2AW Upper N Torus Room 264-6
14X 2AX Upper N-W Torus Room 264-7
1AY 2AY Upper W Torus Room 24L4L-8
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DOCUMENT REFERENCE NO.

TEMPERATURE PRESSURE DESCRIPTION OF NODE NODE NUMBER
1AZ 2AZ RCIC Fire Enclosure -
1BA -- Small Hatch Area, North Hallway & long Term Envelope3di-3&k
1BB -- Post LOCA & Post HELB Long Term Analysis 344 =384
1BC .- Post LOCA & Post HELB Long Term Analysis RB

DOCUMENT REFERENCE NO.

RELATIVE HUMIDITY DESCRIPTION OF NODE NODE NUMBER
3A Post HELB Dehumidification, RHR, HPCI, RCIC Breaks RB
3B Post HELB Dehumidification, RWCU Breaks RB
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JAMES A FITZPTRICK NUCLEAR POWER PLANT
POWER AUTHORITY OF THE STATE OF NEW YORX
FINAL SAFETY ANALYSIS REPORT
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DRYWELL TEMPERATURE ( ~ °F)

100

St IR ; .
ATTACHMENT #1 (1 OF 23)

a = FULL RHR CAPACITY 4 RHR PUMPS, 2HX, ICS W/ CONT, SPRAY |
b =1 LOOP, 2 RHR PUMPS, 1 HX, 1CS W/ CONT, SPRAY
¢ =1L00P, | RHR PUMP, I KX, 1CS W/ CONT, SPRAY

- @ =1 LDOP, | RHR PUMP, 1 KX, 1C5 W /0 CONT, SPRAY =
1 1 1 | 1 1
10~ 10° 10 10° 10 10¢ 10° 108
TIME (~sec)
FSAR
FIG.14.6-6

TRANSIENT RESULTS FROM LOC A~
DRYWELL TEMPERATURE

JAMES A.FITZPATRICK NUCLEAR POWER PLANT
POWER AUTHORITY OF THE STATE OF NEW YORK

FINAL SAFETY ANALYSIS REPORT
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SUPPRESSION POOL TEMPERATURE ( ~.ﬂ

ATTACHMENT

#1 (2 OF 3)

8 =FULL RHR CAPACITY 4 RHR PUMPS, 2 MX, ] CS, W/ CONT. SPRAY
b =1 LOOP, 2 RHR PUMPS, I HX, 1 CS W/ CONT. SPRAY

c=1LOOP, ! RMR PUMP, | HX, 1 CSW/ CONT. SPRAY

¢ =1LO0P, 1 RHR PUMP, 1| HX, 1 CS W /o CONT, SPRAY

0 - —_—
and —=
o 1 1 i | 1 ]
- 3
0™ 10° 16’ 10 10 10" 10° 10°
TIME
FSAR
FIG. 14,6~ 7

TRANSIENT RESULTS FROM LOCA-
PRESSURE SUPPRESION POOL TEMPERATURE

JAMES A FITZPATRICK NUCLEAR POWER PLANT
POWER AUTHORITY OF THE STATE OF NEW YORK

FINAL SAFETY ANALYSIS REPCRT
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CONTAINMENT PRESSURE (~psig)

i T . T
8 =FULL RHR CAPACITY 4« RNR PUMPS, 2 X, | CS W/ CONT, SPRAY

b=1L00P, 2 RHR, 1 HX, 1 CSW/ CONT. SPRAY
c=1LO00P, 1 RHR, 1 HX, 1 CSW/ CONT. SPRAY
¢=]L00P, | RMR, i HX, 1 CSW /0o CONT. SPRAY

TIME (~sec)

FSAR

FIG. 14.6-8

TRANSIENT RESULTS FROM LOCA-
CONTAINMENT PRESSURE

JAMES A FITZPATRICK NUCLEAR POWER PLANT
POWER AUTHORITY OF THE STATE OF NEW YORK

FINAL SAFETY ANALYSIS REPORT




ATTACHMENT #2 (1 OF 2)
IE Bulletin 79-01B JAFNPP
FSAR

TABLE Q.7.3-2

QUALIFICATION TEST CONDITIONS

Valve
Relief valves
HPCI steam line isolation valve
RCIC steam line isclation valve
Reactor vessel head spray isolation valve
Main steam line isolation valves
Main steam line drain isolation valve
RHR shutdown cooling isolation valve

Reactor water clearup isolation valve

Rev.

Test

Conditions

1

N N W WYy NN

*Test conditions refer to qualficiation test requirements

listed on Table Q.7.3-3

1vof 1
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FSAR
IE BULLETIN 79-01B TABLE Q.7.3-1

QUALIFICATION TEST REQUIREMENTS

Test
