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CONTENTS AND DESCRIPTION

BY SECTION

Introduction - A brief summary of the history, development, and

conclusion of this report.

Additionsl Information of 10CFRS0.49 Comnliance - A discussion of TVA's

compliance to specific sections of 10CFRS50.49 and specifiz NRC
questions:

a. 10CFR50.49(b)(1) - TVA's methodology for providing assurance tha:
all Design Basis Events (DBEs) which could result in harsh
environments vere addressed in identifying safety-related equipment
vithin the scope of 10CFRS50.49(b)(1).

b. 10CFR50.49(b)(2) - TVA's methodology for identifying nonsafety-
related equipment whose failure under postulated environmental
conditions could prevent satisfactory accomplishtment of safety
functions by safety-related equipment.

¢. 10CFR50.49(b)(3) - TVA's methodology for identifying certain post~
accident monitoring (PAM) equipment within the scope of
10CFR50.49(b)(3).

d. 10CFR50.49(i) - TVA's methodology for the preparation of JCOs and
their applicability to l1OCFRS0.49(i).

e. 10CFR50.49 Qualification Effort - A general discussion of the
status of TVA's 10CFR50.49 Qualification Effort.

f£. Surveillance and Maintenance Program - A general discussion of
TVA's Surveillance and Maintenance Program including handling of
information notices, bulletins, etc., regarding equipment
qualification.

JER Summary Table - A summary table providing EQ information such as
component type, manufacturer/model number, qualification status, etc.,
for each TER item number.

TER JCOs = JCOs, identified by referenced TER item nunmber, for all TER
item numbers in the TER Summary Table which contain equipment for which
EQ documentation is mot yet complete.

Additional Equipment Table - A table providing EQ information, similar
to the TER Summary Table, for each piece of safety-related equipment
that was added and not reviewed in the TER since its issuance.

Additional Squipment JCOs ~ JCOs, identified by JCO numbers (e.g.,
EEB-1, 2, MZB-l, 2, etg.). for all equipment, in the Additional
EZquipment Table for which EQ document is not yet complete.
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7. Replacement Listing - A list of equipment TVA has recently received QA
field verifiction on or equipment that TVA bas had verified by plan:
personnel as being replaced but since the associated work packages are
not complete, full QA documentation is not yet available.

8. Specific TER Deficiency Tables = Tables listing TER Item numbers
grouped under specific TER Categories (I.A, II.A, II.B, etc.). These
specific TER tables contain similar EQ information as the tables in
secticas 3 and 5.

9. IER pumber/TVA ID Number Correlation Table - Table correlating TER
numbers with specific TVA ID numbers.

10. 10CFR50,49 Master List - A master list of electrical equipment within
the scope of 10CFR50.49 required to be qualified.
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COMPONENT ABBREVIATIONS

ARDR = Air Dryers

CTPL - O®ntrol Panel

CTSW - Control Switch

CVRG - Current/Voltage _Regulator
DPSW - Differential Pressure Switch
DPXR - Differential Pressure Transmitter
DSPL - Distribution Panel

EFIC - Electronic Flow Indicator

ELCA - Electriec Cable e
ELCS - ETectric Cable Splice

ELBK - Electric Heater

ELHVAC = Electrohydraulic_Valve Actuator
ELMO - Electric Motor

ELPN - Electric Penetration

EREL - Electric Relay

FLCT - Flow Controller

FLSW - Flow Switch

FLXR - Flow Transmitter

HZRE - Hydrogen Recombiner

HMCT - Humidity Control System ox
HMSR - Humidity Sensor

HMIR - Humidity Transmitter

HNSW - Handswitch

HYAN - Hydrogen Analyzer

IPXR - Current-to-Pressure Transducer
JCBX - Junction Box

LMSW = Limit Switch

LVEW - Level Switch

LVTR - Level Transmitter

MSRT -~ Motor Starter

MVAC - Motorized Valve Actuator

PRTR ~ Pressure Tranemitter

PSCT - Pressure Controller

PSSW - Pressure Switch

PWSP - Power Supply

RADM - Radiation Monitor

REPL - Relay Panel

SGCV - Signal Converter

SNDV - Solenoid Valve

TCPL - Turbine Control Panel

TPEL - Temperature Element

TPPL Duct Heater Control Box and Panel
TPSW - Temperature Switch

TRBK - Terminal Block

XDCR = Transducer

XFMR - Transformer

XFSW - Transfer Switch

iii
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1.0 Introduction

On April 26 1983, the Tennessee Valley Authority (TVA) received the
Safety Evaluation Report (SER) regarding the Environmental
Qualification of Safety-Related Electrical Equipment at Sequoyah
Nuclear Flant Units 1 and 2 (SQN), The SER contained a Technical
Evaluation Report (TER), written by Franklin Research Center under
contract to the NRC, which noted a number of environmental
qualification deficiencies for safety-related electrical equipment at
SQN. On May 10, 1984, a meeting was held with members of your staff
to discuss TVA's proposed method of resolution for each of those
deficiencies and the present status of TVA's Environmental
Qualification (EQ) program for SQN including additional equipment
added to the program since the issuance of the TER.

The proposed resolution, as discussed with your staff, for each of the
environmental qualification deficiences in the TER and the present
status for the EQ program are contained in the tables of this report.
These tables contain listings for Justifications for Continued
Operation (JCOs) for all equipment for which the documentation of
environmental qualification is not yet completed. In addition, they
provide test report numbers for qualified devices and manufacturer/
wodel numbers and test report numbers for devices which are being
replaced, if known.

There were also discussions at the meeting regarding general
methodology for compliance with 10CFR50.49, "Environmental
Qualification of Electric Equipment Important to Safety for Nuclear
Power Plants." The puspose of this report is to provide documentation
of the information requested by the NRC at the May 10 meeting with
regard to TVA's compliance to 10CFRS50.49,

It is TVA's position that the enviromnmental qualification
documentation maintained in the SQN EQ files, and sutmarized in this
report, complies with the requirements of 10CFRS50.49 and provides
assurance of continued compliance through the EQ program. The JCOs
provided ir sections 4 and 6 assure that SQN can continue to operate
without undue risk to the public health and safety until documentation
of environmental qualification is completed.

(1)
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All equipment whose funtioning is required to mitigate any design
basis event (DBE) for Sequoyah Nuclear Plant which causes a harsh
environment for the equipment per 10CFR50.49(b)(1) was initially
identified. This equipment was determined by identifying all the
systems upon which the safety analyses in the Final Safety Analysis
Report (FSAR) are dependent. Further, any other systems or equipment
necessary to support these systems were also identified.

From the safety systems identified above, a survey of the safety-
related equipment within the harsh environment area of the DBEs was
conducted. This survey was conducted using electrical instrument
tabulations, mechanical piping drawings, mechanical heating and
ventilation drawings, instrumentation and control drawings, electrical
equipment drawings, and conduit and grounding drawings to identify the
safety-related components, Verification of the equipment
qualification has been accomplished by a field survey of the installed
components to certify proper correlation between the qualification
documents and the "in-situ" equipment,

The scope of 10CFR50.49(b)(1) encompasses safety-related systems and
equipment required for all DBEs which result in harsh environments,
including high energy line breaks (HELBs), loss of coolant accident
(LOCAs), fuel handling accidents, radioactive tank rupture, moderate
energy line breaks, and flooding inside and outside containment.

TVA calculations show that for a Waste Gas Decay Tank (WGDT) rupture
approximately 50 percent of the gas released will stay in the WGDT
rcoms and approximately 35 percent of the gas released will either be
exhausted (approximately 28 percent) or diffused to other areas of the
auxiliary building, The remainder will stay in the general areas of
el 692 between columns Al and A6 and columns Q and U, The calculated
dose from normal operation plus that due to WGDT rupture in this
general area is below 104 R, 1In general, safety-related equipment at
Sequoyah is qualified to at least 10% R, Section 4.1.2 of the SQN
Electrical Equipment Eavironmental Qualification Report (EEEQR)
provides TVA's generic position and justification concerning
qualification for radiation environments below 104 R, The dose rate
in the WGDT rooms after a WGDT rupture will actually be less than the
normal operating dose would have been for the same time period., The
gas that diffuses to other areas of the auxiliary building will have a
lower cencentration than that of the general area of el 692;
therefore, the WGDT rupture will have even less of an impact in those
éreas. The gas that is released to the atmosphere results in an
offsite dose that is enveloped by previous offsite dose calculations
for a WGDT rupture,

The activity released from a fuel handling accident will be contained
in the fuel handling area of the auxiliary building. The volume of
this area is such that the activity released will be diluted to a

concentration below that used in calculating the post-LOCA airborne
dose,

014313,02
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TVA examined the environmental effects of all pipe breaks (single~-
ended ruptures or critical crack, as applicable) which have an impact
on the atmospheric environmental conditions of areas both inside and
outside containment., Moderate energy lines (i.e., fluid condition
less than 200° F and less than 275 1b/in?g) were not investigated for
their environmental effects since their rupture would only cause a
liquid water spray condition, which is considered in plant design.
The spray water will be drained away by building drains, stairwells,
etc., before it can flood equipment. Spray effects are considered
where possible in the desixn of the equipment. Where equipment cannot
be designed to resist spray, shields and barriers are provided as
required. -

All other design basis accidents (DBAs) listed in Chapter 15 of the
SQN FSAR have been evaluated and no new harsh environments or systems
and equipment have been identified which are not bounded by and
included in the NUREG-0588 HELB and LOCA analysis or that was not
previously considered for equipment design and qualification.
Therefore, the TVA submittal specifically addresses the .nvironmental
effects due to LOCAs/HELBs and flooding inside and outside
centainment.,

014313,02
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2.b

Paragraph (b)(2) of 10CFR50.49 requires environmental qualification of
"nonsafety-related electric equipment whose failure under postulated
environmental conditions could prevent satisfactory accomplishment of
safety functions . . . by the safety-related equipment."

TVA has evaluated the system process and electrical interfeces through
which such unacceptable interactions could occur.

For system process interactions TVA has performed a systematic
evaluation of the environmental effects resulting from high energy
pipe breaks, inside and outside containment, upon nonsafety-related
systems. This evaluation is documented in the Sequoyah FSAR under
"Section 7.3,2.4.3" which resulted from TVA's response to IE
Information Notice 79-22 on environmental qualification of control
systems. The evaluation discussed the method used to identify
potential adverse system process interaction and the required operator
accion to ensure safe shutodwn. All potential adverse system
interactions were evaluated by studying the transients caused by
inappropriate actuation of the final comtrol elements due to
environmeatal induced failures in the associated coutrol circuits,
The evaluation concluded that there is a possibility for adverse
system interaction between safety and nonsafety-related systems.

However, the consequences were acceptable in all cases for the
following reasons:

l. Qualified postaccident monitoring (PAM) instrumentation is
available to the operator to provide sufficient indication of an
adverse system interaction.

2. Qualifi~d Class 1E equipment is available to mitigate or isolate

the eff:ct of the nonsafety-related system failing in the adverse
direction.

3. Adequat: time is available for the operator to take corrective
action.

For electr.cal interactions, both direct interfaces (i.e., direct
electrical onnection) and indirect interfaces (i.e., physical
proximity) «2re considered.

For the pr: .ection system/control systems interface, TVA reviewed the
Westinghouse design requirements for safety-related systems to
determine if safety and nonsafety-related systems were properly
isolated., Ir all cases the safety-related systems were isolated from
nonsafety-re ated systems through qualified isolation amplifiers, The
isolation amjlifiers are classiticd as part of the protection sytem
and are located in the analog protection racks. The control signals
obtained from the protection channels via the isolation amplifiers are
never returned to the protection racks. This design feature meets the
requirements of Criterion 24 of the 1971 GDC., Where failure of a

014313,02
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protective system component can cause a process excursion which
requires protective action, analysis performed by Westinghouse has
indicated that the protection system can withstand another independent
failure without loss of protective function. This design feature
meets the design requirements of Criterion 25 of the 1971 GDC.

For the remainder of the electrical interfaces, both direct and
indirect, TVA has implemented physical and electrical independence
features in the Sequoyah design to prevent unacceptable interactions
between nonsafety-related and safety-related systems and components.
TVA's provisions for physical independence were presented in the
Sequoyah Final Safety analysis Report (FSAR) section 8.3.1.4 and were
found to be acceptable by the NRC in section 8.5.6 of the Sequoyah
Safety Evaluation Report (SER). As a result of our evaiuation of the
system process and electrical interfaces TVA has identified no
additional equipment requiring qualification under 10CFRS0.49
paragraph (b)(2),

014313.02
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2.C _OUFRS50.49(b)(3) - Methodo to identi st-acc-den
P, i with t scope of 1OCFRS50.49 3

(To be inserted by NUC PR)
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2.4
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A0CTR50,49(i)

TVA has provided a justification for continued operation (JCO) for all
equipment within the scope of 10CFR50.49 for which documentation to
demonstrate full qualification is not presently available. These JCOs
are generally based on a technical evaluation of the capability of the
ccmponents to perform their safety function under harsh environment
conditions resulting from design basis accidents for which they must
function or not fail. These technical evaluations are based on
partial test data, manufacturer design epecifications, common usage,
operating experience, accomplishment of safety function prior to DBA
exposure, etc., If TVA cannot demonstrate, with reaconable assurance,
the capability of the equipment to perform its safety function, then
such methods as accomplishing the safety functiom by alternate
equipment or limited use of administrative controls are applied.

Although all parts of 10CFR50.49 paragraph (i) are not used on all
JCOs, all are considered to the extent required for each evaluation,

If, as a result of an evaluation, it is determined that the equipment
in question will fail as a result of the environment caused by the
dasign basis event for which the equipment is required, then no
significant degradation of any safety function or misleading
information to the operation will occur for that event.

014313,02
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o 2.,e General Status of TYA's 10CFRS0.49 Qualification Effort

(To be inserted by NUC PR)
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3.0 TER Summary Table
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RESOLUTIONS REFERENCED IN TER 8 Y TABLE

l. Replace

This equipment has been determined to lack sufficient
documentation to prove qualification according to 10CFR40,49, TVA
has determined that the best course of action is either to replace
this equipment with qualified equipment or to relocate the
equipment to & mild environment.

2, Mild Eavironment

Equipment no longer considered to be within the scope of
LOCFR50.49. The equipment has been reevaluated and been
determined to be in a mild environment for the accident it is
required to mitigate.

3. NUREG-0588, Category C

Zquipment no longer comsidered to be within the scope of
10C¥R50.49. This equipment will experiemce environmental
conditicns of design basis accidents through which it need not
function for mitigation of said accidents, and whose failure (in
iny mode) is deemed not detrimental to plant safety or accident
aitigation, and need not be qualified for any accident
*nvironment, but will be qualified for its non-accideat service
snvironment.

4. Ecuipment Not in the Scope of 10CFR50.49.

This equipment has been determined not to be within the scope of
10CFR50.49 as a result of the equipment no longer performing a
safety-related function, equipment being replaced with
nonelectrical devices, equipment being removed from safety
circuit, etc, (Note: TVA has chosen to use a separate
designatior for equipment locked in a mild enviromment or category
C per WUREG-0588., See resolution items 2 and 3.)

5. Confirmaticn of Similarity

This equipment consists of motorized valve actuators manufactured
by Limitorque (Model SMB; Size 000). Based on previous
qualification efforts by Limitorque and informal data provided by
Liaitorque, TVA feels the actuators are qualified and has
classified them as such., However, at the present time, official
confirmation of the agplicability of the Limitorque information
has not been received by TVA.
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e

(®

9.

RESCLUTIONS REFERENCED IN T Y TABLE (Continued)

This equipment has been qualified to the requirements of
10CFR50.49. Documentation of qualification is available, in an
auditable form, in TVA's files.

This equipment is in TER category I.A, "Equipment Qualified." No
resolution is required for this equipment.

This equipment is in TER category III.A, "Equipment Exempt from
Qualification.” No resolution is required for this equipment.

This equipment is in TER category III1.B, "Equipment Not in the
Scope of the Review.' No resolution is required for this
equipment .
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ltem No.
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10
11
12
13
14
15
16
17
i8
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KVAC
MVAaC
MVAC
MVAC
ELHVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC
MVAC

MVAC

Hanuf acturer

Link-Belt
Link-Belt

Chicago Fluid Power

MEA

Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque
Limitorque

Limitorque

&

TER SUMIiRY TALLE
tadel

TN200/TN200
TH200/TN200
TVA-01-0577
TVA-01-0577

MEA 119 K2

EEEEEEEERERER

|
—
i

I11.A
IT.A
IT1.A
II.A
I1.A
II.A
IT.A
II.A
I1.A
IT.A
I1.A
II.A
IT1.A

I1.A

1 Jco

o

o

1,2,6 JCo
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X!’: No. Compoaent Henufacturer
19 MVAC Limitorque
20 MVAC Limitorque
21 MVAC Limitorque
22 MVAC Lizitorguea
23 MVAC Limitorque
24 MVAC Limitorque
25 MVAC Limitorque
26 ELMO Reliance
27 ELMO Reliance
28 ELMO Lincoln
29 ELMO Lincoln
30 ELMO Lincoln
31 ELMO Lincoln
32 ELMO Lincoln
33 ELMO Lincoln
34 ELMO Reliance
35 EILMO Westinghouse
36 ELMO Lincoln

DEO3 ;TERRPT

TER SUIIIARY TASLD

rodel

SMB
SXL
SMs
SH3
SMB

SMB

SMB
3¥361108
X-328203
T2557
T2523
T2518
T2518
T2518
T2556
3y32208
76055052

T2518

-

TEL
Cutegory
(LA
IL.A
IL.A
I1.A
I1.A
I1.A
I1.A

1.3
11.A
I1.A
1.8

l..

Resolution

1 Jco

1 Jco
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l!.r..n_!h Componeat Maoufacturer
3?7 ELMO Lincoln

38 ELMO Lincoln

39 ELMO Westinghouse

40 ELMO Westinghouse

41 ELMO Allie-Chalmers
42 ELMO Lincoln

& ELMO General Electric
. ELMO Siemens-Allis

45 ELMO Westinghouse

46 ELMO Westinghouse

47 HNSW Cutler-Hammer
<8 HNSW Cutler-Hammer
45 XFsSw Electro Switch
50 DPSW Barton

51 PSSW Dwyer

52 PPSW Barton

53 FLSW Barton

54 PSSW Custom Component

®

TER SDIuARY TABLE

todel

T2523
TDUP
5809r24
Teop
30R56

SK256AN205

HSWI
0524H4-SDBP-MKB
102501

102501

Series 24

288

3301

288

288

604G

TER
Caterogy

1,2

JCco

JCo



TER
55 PSSu Dwyer
56 FLSW Duyer
57 FLSW Dwyer
58 PSSW Bartoa
59 PSSwW Duyer
60 PSSW Custom Component
61 DPXR Bailey
62 DPXR Foxboro
63 DPXR Bailey
b4 DPIR Bailey
65 DPXR Barton
66 PSCT Johnson Comtrols
67 SGCv Transmation
68 ARDR Pall Trinity
69 DSPL Power Electric
70 TCPL Terry
71 CTPL Ingersol-Rand
72 ELHR E. L. Wrigan

®

TEZ SULJ\RY TARLL

todel

1627

1627

1627

288a

1627

604G

555

E13DL

555

555

764 Lot 2
PL-4000-2
SW123-I1T

101HA1-64D9810-331

CCB

GS-2

7X4 EV-1P-NL-2

04265379001

-

I.B
I.B

v

1,3,2

1,3

Jco
Jco
JCo
JCo

Jco

JCo
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TER

3 XDCR ITT Hammel Dahl

74 IPXpP Masoneilan

75 IPXP Robertshaw

76 REPL International
Switchboard

7”7 ELCS Raychem

78 ELCA Americe Insulation

79 ELCA Rockbestoes

80 ELCA Anaconda/Continental

81 ELCA Anacounda/Continental

82 ELCA Rockbestos

83 ELCA ITT Surpermant

84 ELCA Brand Rex

85 ELCA ITT Surpermant

86 ELCA Cemeral Electric

87 ELCA -_—

88 ELCA RS

89 ELCA Okonite
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Tes SMSiiDY TAGLE
T25
445-C3

WCSF (N)

Triaxial

Vulkene

I1.C
1I.A
I1.A
I1.A
I1.A
I11.A
11.A
I1.A

III.B

I.A
I.A

I1.A

® » o

Resolution



91
92
93

95

97

$9
100
101
102
103
104
105
106
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Westinghouse

ASCO

ASCO

ASCO

)

TER SUMLDY TABLE

Lodel

WK-32198 thru
WX-32212

Liquid Filled
5439

€5439

8320419
HT8300
RTS302B25RF
HT8300
HV202-300-1RV

HV-200-924-2F

[
¢ B

I1.A
IT..
II.A

I1.A

11.A
IIL.A
III.A

I1.A

Jce

JCo

JCo

Jco

JCo
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TER SULARY Tasle

Ls:zn Component. Manufacturer Yodel _gm“c'm £ Resolution

107 SNDV ASCO HTX 8320 Lz2v I.b 1 Jco

108 SNDV ASCO HT8300 I.b 1 JCO

109 SNDV ASCO WPX-HV-202-301-1F 1.B 1 JCco

110 SKRDV AdLU HB8300 1.8 1 Jco

111 SNDV ASCO HB8300 I1.B 1 Jco

112 SNDV ASCO HV-200-921-1RF I.B 1 JCo

113 SNDV ASCO 8300 and 8302 1.B 3.2 Jco

114 SNDV ASCO 832654 I.B 3,5,6

115 SNDV ASCO 831654 I.B 2,6

116 SNDV ASCO LB8300B64RU 1.B 3

117 SNDV ASCO HT831654 I.B 4

118 SKDV ASCO LBB31654 1.B 6

119 SNDV ASCO LBB31654 1.B 6

120 SNDV ASCO HB8300C58RU 1.B 6

121 SNDV ASCO HT8300 Series I.B 1 Jco
WPXHV2023011

122 SNDV ASCO 8320 I.B 6

123 SNDV ASCO 8300 I.B 1 JCO

DEO3 ;TERRPT s P



5 TER sv TABLE

Item No, Component Manufacturer Model Category glo Resolution
124 SNDV ASCO 206-381-3RF I.A 7
125 SNDV ASCO 206-381-3RF 1.A 7
126 SNDV ASCO NP831654E 1.A 7 .
127 SNDV ASCO 206-381-3RF 1.A 7
128 SNDV ASCO 206-381-3RF I.A 7
129 SNDV ASCO HV-206-380-1RVU II.C 6
130 SNDV ASCO 206-280 and I1.C 6
206-381
131 SNDV ASCO 206-381 11.C 6
132 SNDV ASCO 206-281-3RF I1.C 6
133 SNDV ASCO 206-381 I.A 7
134 SNDV Target Rock 775001 I.A 7
135 (Uit 1)  LMsW NAMCO EA170 IT.A 1 Jco
135 (Unit 2) LMSW NAMCO EA 180 I1.A 6
136 LMSW NAMCO EA-170-302 I.A 4
137 LMSW NAMCO EA180 II.A 6
138 LMSW NAMCO FA180 I1.A 6
139 LMSW NAMCO EA180 II.A 4
140 LMSW NAMCO APDAR 7905 I1.A 1 Juo
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Item No.

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

DEO3; TERRPT

Component

LMSW

IMSW

LMSW

PRTR
LVSW
TPSW
TPSW
TPSW
TPSW
TPSW
TPSW
TPEL

HYAN

NAMCO

NAMCO
RAMCO
NAMCO
NAMCO
NAMCO
General Atomic
Bailey
Mercoid
Penn
Honeywell
Fenwal
Fenwal
Fenwal
Honeywell
Rosemount

Comsip

6

TER SURMARY Tabic

lirdel

EA700
EA7GO
EA700
EAL170
EAl170
EA740
EA740

556
2036810C1160
Al9BAC
T675A1540
27120-50
18003~7
17323-0
T675A1540
176KS

K-111M

e

TER

1.8
11.A
1.B
I..C
I1.B
I1.A
II.A
I.B
I.B
I.B
I.B
I.B
I.B
I1.B
1.B
1.3
I.B

I.B

3,6
1,3
3,6

1,3,4

JCo

JCOo

Jco

Jco

Jco
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TELR SUILARY TaBLL

TER TEEK
ltem No.  Component Menufacturer Model Category
159 PRTR Foxboro Ellcn I.B
160 LVTR Foxboro E-13DH (MCA) v
161 TPEL Rosemount 176 KF I1I.A
162 SNDV Valcor v70900-301 I.A
163 PUSP Westinghouse _— II1.B
164 PRTR Foxboro E11GM (MCA) 11.A
165 PRTR Foxboro E11GM (MCA) I1.A
166 PSCT Johr.son Controls PC-4000-2 I.B
167 LVIR Barton 764 Lot 2 11.A
168 LVTR Barton 763 Lot 2 I1.A
169 (ul) LVIR Barton 764 Lot 2 II.A
169 (v2) LVTR Barton 764 Lot 2 I1.A
170 (vl) LVTR Barton 764 lot 1 I1.B
170 (v2) CTSW Culter-Hammer 102501 1.8
171 (ul) LVTR Barton 764 Lot 1 I1.B
171 (v2) CTSW Culter-Hammer 102501 1.B
172 (v1) PRTR Barton 763 Lot 1 I.B
172 (v2) FLSW Dwyer 1627 I.B
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Item No.

173 (ul)
173 (v2)
174 (U1)
174 (v2)
175 (ul)
175 (v2)
176 (u1)
176 (U2)
177 (uv2)
178 (v2)
179 (v2)
180 (u2)
181 (v2)
182 (v2)

183 (v2)
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SNDV
TPSW
LMSW
TPSW
LMSW
ELCA
LVTR
ELCA
ELCA
ELCA
LMSW
LMSW
IMSW
LMSW

SNDV

Manufacturer

ASCO
Honeywell
NAMCO
Feuwal

NAMCO

Eaton Corporation

Barton
Samual Moore
Samual Moore
Anaconda
NAMCO

NAMCO

NAMCO

NAMCO

ASCO

?

TER SUIMHARY TABLE

liodel

206-381
T675A 1540
EAL/O
18003-7

EA-080

764 Lot 1

EA-170
EA-170
EA700
EA700

206-381

Y -

TER
Cuategory
I1.A
I.B
1.B
1.B
I.B
I1.A
1.B
ITI.A
I1.A
I1.A
I1.A
I.B

I.B

I1.A

Resolution

JCO

Jco
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SPECIFIC EQUIPULKT DEFICIENHCIES
CATEGORY I1I.C
(EQUIPMERT SATIFIES ALL REGUIRELZUTS ExCEPT
QUALIFIED LIFE OR REPLACLKLNT SCHEDULEL JUSTIFIED)

TER No. Manufacturer/Model No. Deficiency Resolution
77 Raychem Model WCSF (N) Aging Qualified, Wyle Test Report
58442-1
129 ASCO Model HV-206-380 Aging Qualified; ASCO 2RVU Report AQS-

21678/TR-Supp. 3

130 ASCO Models 206-380 Aging Qualified; ASCO 206-381 Report
AQS-21678/TR~Supp. 3

131 ASCO Model 206-381 Aging Qualified; ASCO Report AQS-
21678/TR-Supp. 3

132 ASCO Model 206-381-3RF Aging Qualified; ASCO Report AQS-
21678/TR-Supp. 3

144 NAMCO Model EA170 Aging FCV-65-8, 47A, 47B - Equipment no
longer considered to be within
the scope of 10CFR50.49 (Category
C per NUREG-0588) FCV-65-28A,
28B, 51 (Qualified with NAMCO
Model EA-100; Qualified by Report
No. QTR-150); LS on FCO-65-10,
30, 52, 53 (Components replaced
by FSV-65-10, 30, 52, 53; See TER
item 142)

(1)
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TER ITEM NO. =~ !
e e ————

Hlnuflcturer/Hodel No. - Link=Belt/TN 200/TN 2000

TVA 1D No. Status

“
1-FCV-67-8] Not in the scope of 10CFRS0.49
2-FCV-67-8] Not 1n the scope of 10CFRS0.49
I=FLV-67-82 Not in the scope of 10CFR50.49
2-FCV-67-82 Not in the scope of 10CFRS0.49
1-FCV-67-83 To be replaced - See note 1
2-FCV-67-83 Replaced with a qualified actuator
1-FCV-67-88 To be replaced - See note 1
2-FCV-67-88 Replaced with a qualified actuator
1-FCv-67-9] To be replaced - See note 1
2-FCV-67-9] Replaced with a qualified actuator
1-FCV-67-96 To be replaced - See note 1
2-FCV-67-96 Replaced with a qualified actuator
1-FCV-67-99 To be replaced - See note 1

2-FCV-67-99

Replaced with qualified actuator

1-FCV-67-104 To be replaced - See note |
2-FCV-67-104 Replaced with a qualified actuator
1-FCV-67-107 To be replaced - See note 1
2-FCV-67-107 Replaced with a qualified actuator
1-FCV-67-112 To be replaced - See note 1
2-FCV-67-112 Replaced with a qualified actuator
1-FCV-67-123 To be replaced - See note 1
2-FCV-67-123 Replaced with a qualified ectuator
1-FCV-67-124 To be replaced - See nmote 1
2-FCV=-67-124 Replaced with a qualified actuator
1-FCV-67-125 To be replaced - See note.l
2-FCV~67-125 Replaced with a qualified actuator
1-FCv-67-126 To be replaced - See note 1
2-FCV-67-126 Replaced with a qualified sctuator
1-FCV-67-127 Not in the scope of 10CFR50.49
2-FCV-67-127 Not in the scope of 10CFR50.49
1-FCv-67-128 Not in the scope of 10CFR50.49
2-FCV-67-128 Not in the scope of 10FRR50.49
2-FCV-67-146 To be replaced - See note 1
2-FCV-67-147 Kot in the scope of 10CFR50.49

0-FCV-67-151

Not in the scope of 10FRR50.49
0-FCV-67-152

Replaced with a qualified actuator

Note 1 - The equipment has been procured and is onsite awaiting a unit
outage to allow installation.



sti.ication for Continued Uperation -~ Unit 1

i Since this equipmen: will not experience chemical spray, it is our
c opinion that this will only increase the life of the actuators.
©

We feel the manufacturer has adequately addressed the issue of arcing
across the motor leads in his tes: report and that field installation
does aot fali under the scope of equipment testing for class lE

service. In addition, while environmental temperatures m3y not have
returned o normal in 600 seconds, most emvironments have gone

through any abnormal peaks. Therefore, this should not be a factor.

The valve motor operators are qualified by test of a model TN-200 motor
operator ia Franklin Institute Research Laboratories Report No. F-C2883.

The test sequence was as, follows:

1. Radiation 1 x 108 RADS

2. Seismic

3. 6-Day steam and simultaneous S5-hour chemical spray exposure

starting at 90 psig/3303F and reduced gradually to 5 psig/225°F.

This test does not qualify these actuators for a 100-day accident but
the test conditions do envelope the required operating time for these
actuators. Based on the above, these actuators are qualified for
continued operation umtil replacenent.

Unit 2 - See attached EQS No. MEB-67-005-I1

® :

Prepared by: D.F. COX/ 6-20-84
Reviewed by: J.W. HODGES/ 6-20-84
REVISION 1 R2
TRW o
PREPARED B
: 10-16 A4 2 &-65
CLM
REVIEWED BY "
DEO2 ; LEON. 25 e ™ Je




Unit No.

RQV’S’C"‘ i i EQS No. ME3-67-005-1
[ o —t ™VA ID No.”
Pr.pares/Date R PoOLE- , '% Bbe Anoaontis 3

Reviewer/Date 1... BELT- M’I/

4 SON EQUIPMENT QUALIFICATION SHEET (R3)
Manuf actyrer and Model No. cink-Belr TN 200 & TK 2000 (Sae Aspendix 1)
Verification of Table Information (Table See Aprendiy ! !

Equioment Type - The equipment has been {dentified as per TVA ID number

designations (such as, MOV, SOvV).
X Location - The location has been fdentified (such as, inside primary
containment, annulys, individually cooled rooms, general spaces, or are:a
affected by HELB outside primary containment). t
Component - A unique TVA ID numder has been assigned (such as, 1-FSV-68-308).
Function - A functional description of the component has been given (such as,
steam generator blowdown).

Contract No. Manufacturer, and Model No. - The contract number, manufacturer,
anc mode| number have been given,

Abnomal or Accident Environment - A11 abnormal or accident environmental
conditions applicable to this equipment have been identified either in tables ¢
by references to figures from tables.

Environment to Which Cualified - The environment to which the equipment has bee
quaiitied 1s addressed in either the tables or the environmental analysis
attached.

X  Category - A category of a, b, ¢, or d has been defined for the

equipment.

X_ Overation and Accuracv Required and Demonstrated - The operation

anQ accuracy required and demonstrated ave peen defined.

Qualification Status (check if applicable, NA if not)
§ua!ified Exfe (17 equipment 1s qualified, indicate the qualified 1ife with a
numerical entry): '

X_ DOualification Report and Method - A qualification report and the method of
Qualification has been identified on the Table Input Data Shest (TIDS).

X Env1fgggental Analysis - An environmental_analysis.has been-done, attached to
the EQS, ang ingepencently reviewed by the responsible organization.

NA  Qualification by Similarity (If applicable) - A justification for qualification
by similarity 1s attacheg to_the EOS considering all the above factors and
referenced to the appropriate tabdles. :

X_ Qualification of Several Exact Comoonents (If applicable) - When an EQS 1s used

or more than one item, a list or all exact components {s given as an appendix
with all references to appropriate tables with Justification for qualification
considering all the above factors. — — A
NA_ Interim OQualification (If applicadble) - (Open {tem) - Component has peen
eterained to be qualified only for-a-limited interim operation, an NCR has
been witten, and plan of action has been determined to yield a qualified
component .
Term of Interim Qualification
NCR No.
X_ Uncualified Component - (Open Ttem] = (If appTicadTe] - Component has been
etermned to be unqualified; the following is attached to EOS: NCR number, -
reason for non-qualification, and Justification of continued operation.
NCR No. soNMEB8201R8

l>< |>< lﬁy

B

EQS




Sheet No. MEB 67-005-1
Appendix 1
Revision !

-

TVA Ib No. Mode! No. Table/Sheet No.
1-FCV 67-123 TN 2000 3.11-6/6 & 3.11-8/22
1-FCV 67-125 TN 2000 3.11-6/6 & 3.11-8/22
1-FCV 67-146 TN 200 3.11-6/6 & 3.11-8/22
1-FCV 67-152 ™ 200 3.11-6/6 & 3.11-8/22
1-FCV 67-126 TN 2000 3.11-7/3 & 3.11-8/29
1-FCV 67-124 TN 2000 3.11-7/3 & 3.11-8/29
1-FCV 67-93 TN 2000 3.11-5/3
1-FCV 67-88 ™ 2000 3.11-5/3
1-FCV 67-91 TN 2000 3.11-5/3
1-FCV 67-96 TN 2000 3.11-5/3
1-FCV 67-99 TN 2000 3.11-5/3
1-FCV 67-104 TN 2000 3.11-5/3
1-FCV 67-107 TN 2000 3.11-5/3
1-FCV 67-112 TN 2000 3.11-5/3

Prepared by: @?’ KN L /5-85

Reviewed by:

\V/C::ﬁyégilu 2555
4



Sheet No., MER &7.00¢

Appeniix 2 R! Shee: *
-
-
The valve =>tor operators are qualilie? by test of mode! ThN-20".
The m33el TN-290D i& cyzlifies BV g35ivaianze to the Th.oor
OpErZicr, The teET ii desarite- ir tme Frativ-sr snstituse
Reses~2". Ladtaratories Report N-, Ful288:,

The tes'inz sejuence was as followe:

~
-

. RaZiatior 1 by 10° raz

v Se.m. 14
Je T G2: Silean anl sizultanednur £ aoUr cnemic:l spray ex;ofite
starting at 90 psig/330°F an¢ reduced gradually to £ psiz’
22=°Cr%,
The test sutiested the actuzts” L7 the temrerzt gre preseure st fils
i .lastrates irn attachmert 1.

The test conditions correspon? to those for saturatec stea= or 102
percent relative humidity.

The above test conforms to the requirements zet forth in IEE:Z-
323-1971 and NUREG-0588, section 2.2, all applicadle paragraphs
for the applicatien.

The operating conditions to which these operators yil{_ge subjé:ted
are within tested parameters.

Operating time - The subject test report does not spesificzlly adiress

this, however, the test parameters (see above) are significantly more
severe than our worst case environment (150°F, ATM Press, 100 percent Rl
RA and 5 by 107 rads), therefore, it's our engineering judgrent the

test is sufficient to meet the required operating time,

Prepared by:

Reviewed bdy: =~—=X7

- ey

RJPB
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—— Unit No. -

Revision) : ; i |  E0S Mo. FEZ-57-u05-:
k h T —.: TVA ID.NOO i
Preparer/Date R.J. POOLE #";[,; See Appendix |
Reviewer/Date R 7 ‘A
" SON_EQUIPMENT DUALIFICATION SHEET (R3)
Manufacturer and Model No. Limitorque: SMB-000
Verification of Table Information (TabTe See avvenain I )

x

Eguioment Typme - The equipment has been fdentified as per TVA ID numoer

gesignations (such as, MOV, SOV).
Location - The location has been identified (such as, inside primary

X

containment, annulus, individually cooled rooms, general spaces, or area
affected by HELB outside primary containment). ‘
Comoonent - A unique TVA ID number has been assigned (such as, 1-FSv-68-308).

Function - A functional description of the component has been given {such as,

Contract No., Hanufacturer, and Model No. - The contract number, manufacturer,
and mode ! number have been given,

Abnormal or Accident Environment - A1l abnormal or accident environmental

conditions applicable to this equipment have been fdentified either in tables ¢

Enviromment to Which Qualified - The environment to which the equipment has pee
Quaiified 1s adoressed in either the tables or the environmental analysis

Catecory - A category of a, b, ¢, or d has been defined for the

»
steam generator blowdown).
>
by references to figures from tadbles.
x
attached.
w
. equipment.
x

Operation and Accuracv Reauired and Demonstrated - The operation
aNd accuracy required ang gemonstrated have been defined.

Qualification Status (check if applicanle. NA if not)
Qualified [i7e (1T equipment 1s qualitied, indicate the qualified 1ife with a
numerical entry): 40 vears [

>

X

Dualification Report ang Method - A qualification report and the method of
quaiification has been identified on the Table Input Data Sheet (TIDS).
Environmental Analysis - An environmental analysis has been done, attached to

[x

[

EQs

the €0§, and independently reviewed by the responsible organization.
Qualification by Similarity (If applicable) - A Justification for qualification
by similarity s attached to the EQS considering all the above factors and
referenced to the appropriate tables. :
alification of Several Exact Components (If applicadble) - When an EQS 1s used
or more than one item, a Tist of all exact components s given as an aopendix
with all references to appropriate tables with justification for qualification
considering all the above factors.
Interim Qualification (If applicable) - (Open ftem) - Component has been
etermined to be qualified only for a limited iAterim operation, an NCR has
been written, and plan of action has been determined to yield a qualified
component.
Term of Interim Qualification
NCR No. -
Unaual{fTed Component - (Open Ttem] - (17 applicabTe] - Camponent has Beer
etermined to be unqualified; the following is attached to E0S: NCR number, ~
;E;son for non-qualification, and Justification of continued operation.
No.
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TVA ID No.

2-FCV 67-81
2-FCV 67-82
2-FCV 67-83
2-FCV 67-88
2-FCV 67-91
2-FCV 67-94
2-FCV 67-99
2-FCV 67-104
2-FCV 67-107
2-FCV 67-112
2-FCV 67-123
2-FCV 67-124
2-FCV 67-125
2-FCV 67-126
2-FCV 67-127
2-FCV 67-128
2-FCV 67-146
2-FCV 67-147
2-FCV 67-151
2-FCV 67-152
2-FCV 67-205
2-FCV 67-208
2-FCV 67-227

DE04:G05045.01

Not in the scope of 10 CFR50.49
Not in the scope of 10 CFR50.49

3.11-5/3
3.11-5/3
3.11-5/3
3.11-5/3
3.1:-5/3
3.11-5/3
3.11-5/3
3.11-5/3
3.11-6/6 &
3011-7/3 &
3.11-6/6 &
3.11-7/3 &
Not in the
Not in the
3.11-6/6 &
Not in the
Not in the
3.11-6/6 &
Not in the
Not in the
Not in the

Sheen. |
Appendix
Revision

Table

3.11-8/22
3.11-8/29
3.11-8/22
3.11-8/29
scope of 10CFR50.49
scope cf 10CFR50.49
3.11-8/22
scope of 10CFR50.49
scope of 10CFRS50.49
3.11-8/22
scope of 10CFR50.49
scope of 10CFR50.49
scope of 10CFR50.49

¢, 00

wn
i

-

it

Location

Ann

Ann

Ann

Ann

Ann

Ann

Ann

Aan
714/A1
690/A19
714/A1
690/A19

714/Al

714/A1

Prepared by: @i ﬁx o 45-85

Reviewed by:

\fcfz;ﬁﬁégun g??g}&ﬁr’
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Sheet No. MEB 67-005-1-
Appendix 2 Rev 2
Sheet 1

The actuators located in the annulus are required to operate in the

following environments as shown on Sequoyah drawing 47E235-47 RO, and
summarized bdelow, =

40~Year

Operatiomal Temp Rel. Pressure Radiation Integrated Acc.
Condition oF Hum (PSIA) (RADS) Dose (RADS)
1 AVG 105 55 AT™ (=) NA NA

MAX 110 80 AT (=) 2 x 107 NA

MIN 50 30 ATM (-) NA NA
2 MAX 120 90 AT™M (=) NA NA

MIN 40 10 AT™ (=) NA NA
3 150 100 ATH (-) NA 5 x 107
5 NA NA 11.4 NA NA
6 NA NA 12.4 NA NA

Operational Condition Definitions

Normal

Abnormal

LOCA/HELB Inside Primary Containment
Tornado (Sudden pressure drop)
Inadvertant Containment Spray Initiationm

W WwN e

The actuators are qualified by Limitorque test report 600456, which is an
appendix to test report B0O0SS. Each actuator has been inspected to verify
that the subcomponents are similar to those in the test report. The test
accident environment is summarized as follows:

Temperatures 300°F

Pressure 70 PSIGC
Relative Humidity 1002

Radiation 2.04 x 108RaDS

DE04;G05045.02



Sheet No. MEB-67-005-11
Appendix 2 Rev 2
Sheet 2

EquipmeAt located in the annulus is not affected by a maximum level flood

of 723.5 ft, and these actuators are located above the flood level caused
by actuation of the containment spray system.

The nonmetallic switch material used is a molded phenolic with a
temperature index of 150°C. With a 60°C ambient aging temperature, the
physical properties of this material can be estimated to degrade to 50
percent of their original values in 3.07 x 107 hours, which is well gver
the 100-day requirement.

Limitorque has stated that absolute sealing of these actuators against the
ambient conditions is not required for qualification of these components.

Based on the above, these actuators are qualified for 40 years of
operation, after which they will be replaced.

Prepared by: C,{\) g ﬂ,—g 7-/5. R

Reviewed by: ;\Z/;:" Laéj dal 93/5'//53'
" L § g v 7 .

DE04 ;G05045.02
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Sheet No. MEB 67-005-1II
Appendix 2 Rev 2
Sheet 3

»
The actuators located at 690/A!9 and 714/A1 are required to operate in the

following environments as shown on Sequoyan drawings 47E235-49 RO, 50 Rl,
59 RC, and 60 Rl, and summaried below.

40-Year

Operational Temp Rel. Pressure Radiation Integrated Acc.
Condition oF Hum (PS1A) (RADS) Dose (RADS)
1 AVC 80 55 AT™ (=) NA NA

MAX 104 80 AT (-) 1 x 106* NA

MIN 60 30 AT™ (=) NA NA
2 MAX 110 90 AT™ (=) NA NA

MIN 50 10 AT™ (=) NA NA
3 110 NA NA NA <! x 10%
4 197 %= 100 14.40 NA NA
5 NA NA 13.30 NA NA

* 5 x 102 RADS for 714/Al
**1280F for 714/Al

Operational Condition Definitions

Normal

Abnormal

LOCA/HELB Inside Primary Containment
HELB outside Primary Containment

Tornado (Sudden Pressure Drop of 3 PSI).

wEwWwN -

Actuators in these locations are qualified by Limitorque test report B0003,
which is an appendix to test report BOO58. Each actuator has been
inspected to verify that its subcomponents are similar to those in the test
report. The test accident environment is summarized as follows.

Temperature 250°F
Pressure 25 PSIG
Relative Humidity 100%
Radition 2 x 107rADS

DE04;G05045.03



]

Sheet No. MEB 67-005-11

Appendix 2 Rev 2
Sheet 4

The nonmetallic switch material used is a molded phenolic with a
temperature index of 150°C. With a 60°C ambient aging temperature, the
pPhysical properties of this material can be estimated to degrade to 50
percent of their original values in 3.07 x 107 hours, which is well over
the 100-day requirement.

Limitorque has stated that absolute sealing of these actuators against the
ambient conditions is not required for qualification of these components.

Based on the above, these actuators are qualified for 40 years of
operation, after which they will be replaced.

Prepared by: @j é/’/ C-/5 -85

Reviewed by: \,72:;4525211:, ﬁgA@:Aéf'

74

DE04;G05045.03



(@

.

TER ITEM NO. - 2
TVA ID NO.

0-FCV-70?
1-PCV-70-2
2-FCV-70-2
1-FCV-70-3
2-FCV-70-3
1=-FCV-70-4
2-FCV-70-4
1-FCV~70-8
1-FCV-70-9
1-FCV-70-10
0-FCV-70-11
0-FCV-70-12
1-FCV-70-13
2-FCV-70-14
2-FCV-70-15
2-FCV-70-16
2-FCV-70-18
0-FCV-70-22
1-FCV-70-23
1-FCV-70-25
1-FCV-70-26
1-FCV~70-27
2-FCV-70-28
2-FCV-70-29
0-FCV-70-34
0-FCV-70-39
0-FCV=-70-40
0-FCV-70-41
1-FCV-70-64
1-FCV=-70-74
1-FCV-70-75
2-FCV-70-75
2-FCV-70-76
2-FCV-70-78
1-FCV-70-92
2-FCV-70-92
0-FCV-70-111
1-FCV-70-139
2-FCY=70-139
1-PC7=70-140
2-FCV-70-140
1-FCV-70-143
2-FCV-70-143
1-FCV-70-153
2-FCV-70-153
1-FCV-70-156

Replaced with a qualified actuator

Not in the scope of 10CFRS50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS50.49

per
per
per
per
per
per
per
per
per

Replaced with a qualified actuator

Not in the scope of 10CFR50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFPRS50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFR5U.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFRS0.49

per
per
per
per
per
per
per
per
per
per
per
per
per
per
per

Replaced with a qualified actuator
Replaced with a qualified actuator

Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS0.49
Not in the scope of 10CFRS50.49
Not in the scope of 10CFRS50.49
Not in the scope of 10CFR50.49
Not in the scope of 10CFR50.49
To be replaced - see note |

per
per
per
per
per
per

Replaced with a qualified actuator
Replaced with a qualified actuator
Not in the scope of 10CFRS0.49 per

Not in the scope of 10CFRS50.49
To be replaced - see note 1

per

Replaced with a qualified actuator

To be replaced - see note 1

Replaced with a qualified actuator

To be replaced - see note 1

Replaced with a qualified actuator

To be replaced - see note 1

NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR

NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR
NCR

NCR
NCR
NCR
NCR
NCR
NCR

NCR
NCR

SQNMEB8201
SQNMEE820]
SQNMEB8201
SQNMEB8201
SQNMEBS201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201

SQNMEB8201
SQNMEBB201
SQNMEBB20]
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEBS201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201
SQNMEB8201

SQNMEB8201
SQNMEB8201
SQNMEBS8201
SQNMEB8201
SQNMEB8201
SQNMEBS201

SQNMEB8201
SQNMEBS201

i,‘
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" 2-FCV-70-156

TVA ID No.

1-FCV-70-168
2-FCV~7D-168
0-FCV-79-193
0-FCV-70-194
2-FCv=-7D-105%
2-FCV=70-196
0-FCV-70-197
0-FCV-70-198

Replaced with a qualified actuator

Not in the scope of 10CFR50.49 per NCR SQNMEB820]

Not in the scope of 10CFR50.49 per
Replaced with a qualified actuator
Replaced with a qualified actuator
Not in the scope of 10CFRS0.49 per
Not in the scope of 10CFR50.49 per
Replaced with a qualified actuator
Replaced with a qualified actuator

NCR SQNMEB820!

NCR SQONMEB8201
NCR SQNMEB8201

Note 1 - The equipment has been procured and is onsite awaiting a unit
outage to allow installation.

Justification for Continued Operation = Unit |

Since this equipment w
opinion that this will

We feel the manufacturer has ade
across the motor leads in his

does not fall under the scope of equipment testing for

service.

returned to normal in 600 seconds,
through any abnormal peaks.

The valve motor operators are qualified by test of a model TN-
operator in Franklin Institute Research Laboratories Report No

The test sequence was as follows:

1. Radiation

2. Seismic

3. 6-Day steam and simultaneous 5
starting at 90 psig/3300F
2250F,

The test does not qualify these actuators for a 100
test conditions do envelo

actuators. Based on the

1 x 108 RADS

continued operation until replacement.

Unit 2 - See attached EQS No. MEB-70-004 R4.

DEO2:LEON.70

111 not experience chemical spray, it is our
only increase the life of the actuators.

quately addressed the issue of arcing
test report and that field installation

class lE

In addition, while environmental temperatures may not have
most environments have gone
Therefore, this should not be a factor.

~hour chemical spray exposure
and reduced gradually to 5 psig/

-day accident but the
pe the required operating time for these
above, these actuators are qualified for

Prepared by: C;Z>57££§f L5 RS

Reviewed by: ﬂ/ﬂ&_[/ E/sl/fl‘
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Unit No. 1

it ne "1on; 4 ’ EQS No. ME3-70-004-1
S s i TVA 1D No.
Preparer/Date o . POOLE ﬁﬁz;;;;L/,/" See Appendix |
Reviewer/Date . | - w 3
3 i.L. Beltz L/{:r’i ///,/’g//,’” _
’ SON EQUIPMENT DUALIFICATION SHEET (R2) '

Manufacturer and Moda) No. Linkbelt TN 200 & TN 2000 (See Appendix 1)
Verification of Tanle Information (TabTe See Appencgix | )

~_ Eguioment Type - The equipment has been fdentified as per TVA ID number
designations (such as, MOV, SOV).
Location - The loccation has been fdentified (such as, inside primary
containment, annulus, individually cooled rooms, general spaces, or ar 1
—-affected by HELB outside primary containment).
Comoonent - A unique TVA ID number has been assigned (such as, 1-FSV-68-308).
Function - A functional description of the component has been given (such as,
steam generator blowdown).

X
.
X_ Contract No., Manufacturer. and Model No. - The contract numper, manufacturer,
and model number have been given.
X

Abnormal or Accident Enviromment - A1l abnormal or accident environmental
conditions applicable to this equipment have been fdentified either in tables ¢
by references to figures from tables.

X Enviroment to Which Qualified - The environment to which the equipment has bee

‘ QuaiiTiea 1s aadressed in either the tabies or the environmental analysis
attached,

X  Category - A category of a, b, ¢, or d has been defined for the

equipment. -

~_ Operation and Accuracv Required and Demonstrated - The operation
&n0 accuracy required and demonstrated have been defined.

Qualification Status (check if applicable, NA if not) .
Qualitied Lite (17 equipment is qualified, indicate the qualified 1ife with a

. Numerical entry):

— Dualification ReporT and Method - A qualification report and the method of
quaiification has been identitied on the Table Input Data Sheet (TIDS).

X_ Enviromental Analysis - An environmental analysis has been done, attached to
the EQS, and independently reviewed by the responsible organization.

— Qualification by Similarity (If applicable) - A justification for qualification
Dy similarity is attached to the EOS considering all the above factors and
referenced to the appropriate tables. ¥

X alification of Several Exact Comoonents (If applicable) - When an EQS 1s used
Or more than one item, a Tist of all exact components is given as an appendix

with all references to appropriate tables with Justification for qualification
considering all the above factors.

NA Interim Qualification (If applicable) - (Open {tem) - Cemponent has been
determined to be qualified only for a limited interim operation, an NCR has
teen written, and plan of action has been determined to yield a qualified
ccmponent.,

Term of Interim Qualification
NCR No.

X_ Unoualified Comoonent - (Upen item) - (It aoplicanTe] = Component has been -
determined to be unqualified: the following is attached to EOS: NCR number,
reason for non-qualification, and justification of continued operation.

NCR No. soxmER8201)

v
“

EQS



TVA ID NO.

l1-FCV-70-2
1-FCV-70-3
1-FCV=70-4
1-FCV~70-5
1-FCV-70-9
1-FCv-70-10
1-FCV=70-13
1-FCV-70-23
1-FCV-70-25
1-FCV-70-26
1-FCV-70-27
1-FCV-70-64
1-FCV-70-74
1-FCV-70-75
1-FCv-70-92
1-FCV-70-139
1-FCv-70-140
1-FCV=-70-143
1-FCV~70-153
1-FCV-70-156
1-FCv-70-168

DEQ2:RJP10

Sheet No. MEB-70-004~1
Appendix | Revision )
Sheet | of |

Table/Sheet  mber

Not in scope of 10CFR50.49
Mot in scope of 10CFRS0.49
Not in scope of 10CFR50.49
Not in scope of 10CFRS0.49
Not in scope of 10CFRS0.49
Not in scope of 10CFRS50.4S
Not in scope of 10CFRS0.49
Not in scope of 10CFR50.49
Not in scope of 10CFRS0.49
Not in scope of 10CFRS50.49
Not in scope of 10CFRS0.49
Not in scope of 10CFR50.49
Not in scope of 10CFR50.49
Not in scope of 10CFRS50.49
3.11-7/3 and 3.11-8/35

Not in the scope of 10CFRS0.49
3.11-7/3 and 3.11-8/35
3.11-7/3 and 3.11-8/35
3.11-6/6 and 3.11-8/5
3.11-6/6 and 3.11-8/5

Not in the scope of 10CFRS50.49

Prepared by: <, ) 7, ZLE-EBS

Reviewed by: jg/M ;//)’/ff’—
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Sheet No. MER 70-004
Appendix 2 R1 Sheet 1

Mo®r-Operates Yalves {MOV) - Link-Belt Electrodyne Model TN-200
and TN-200C

RJP10

e ———————

a. The valve motor operators are qualified by test of model TN-200.
The model T™N-2000 is qualified by equivalence of the TN-200
operator. The test is described in the Franklin Institute Research
Laboratories Repecrt No. F-C2833,

The testing sequence was as follows:

—
.

Radiation 1 by 108 rads
. Seismic R\
6 day steam and simultaneous 5 hour chemical spray exposure

starting at 90 psig/330°F and reduced gradually to 5 psig/
225°F,

w N

The test subjected the actuator to the temperature pressure profile
illustrated in attachment 1.

The test conditions correspond to those for saturated steam or 100
percent relative humidity,

The above test conforms to the requirements set forth in IEEE-

323-1971 and NUREG-0588, section 2.2, all applicable paragraphs
for the applicaticn.

The operating conditions to which these operators will be sub jected
are within tested parameters.

Operating time - The subject test report does not specifically address

this, however, the test parameters (see above) are significantly more
severe than our worst case environment- (2029F, ATM- Press,- 100 percent B\
RH and 5 by 107 rads), therefore, it's our engineering judgment the

test 1s sufficient to meet the required operating time.

Prepared by:

Reviewed by:
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- Unit No.
Revis EQS No. VET_TN.0N .
- -~ - . TVA ID No.
Preparer/Date -t~ ;" p..1: g o See Apcemdix |
RevieveP/.Dat! 1. L. Beltz ” Jr
*r

g SON _EQUIPMENT QUALIFICATION SHEET (R3)

Manufacturer and Mode) No. Lizitorocue Model SMR-000
Verification of Table Information (TabTe See Anvendix 1 )

X

Equioment Type - The equipment has been fdentified as per TVA ID number

designations (such as, MOV, SOV).
Location - The location has been identified (such as, inside primary

containment, annulus, individually cooled rooms, general spaces, or area
affected by HELB outside primary containment). ;
Comoonent - A unique TVA ID number has been assigned (such as, 1-FSY¥-68-308).

Function - A functional description of the component has peen given (such as,

steam generator blowdown).

Contract No., Manufacturer. and Mode) No. - The contract number, manufacturer,
anc mode| number have been given,

Abnormal or Accident Environment - A1l abnormal or accident environmental
concitions appiicable to this equipment have been fdentified either in tadles
by references to figures from tables.

Environment to Which Oualified - The environment to which the equipment has be
Qualitiec s adcressed in either the tables or the environmental anziysis

Cateaory - A category of a, b, ¢, or d has been defined for the

X
X
=
X
X
attached,
X
" equipment.

Operation and Accuracy Required and Demonstrated - The operation
and accuracy required ang onstrated have been defined.

Qualification Status (check 1f applicable, NA if not)
Qualified Life (17 equipment s qualified, indicate the qualified 1ife with a

X

numerical entry): 40 vears
Oualification Report ana ﬁethod - A qualification report and the method of

X

X

qualitication has peen identified on the Table Input Data Sheet (TID3).
Environmertal Analysis - An environmental analysis has been done, attached to
the £QS, and independently reviewed by the responsible organization.
Qualification by Similarity (If applicable) - A justification for qualificatior

NA

by simiiarity Ts attached to the EQS considering all the above factors and
referenced to the appropriate tables.

Qualificatior of Several Exact Components (If applicadble) - When an EQS 1s use:

NA

for more than one item, a list all exact components is given as an appendix
with all references to appropriate tables with Justification for qualification
considering all the above factors.

Interim Qualification (If applicable) - (Open ftem) - Component has been

NA

determined to be qualified only for a limited interim cperation, an NCR has
been written, and plan of action has been determined to yield a qualified
component,

Term of Interim Qualification
NCR No.

UnqualifTed Component - (Upen item) = (17 applicable] - Component has been

EQS

determined to be unqualificd; the following is attached to EOS: NCR number,
reason for non-qualificatisn, and justification of continued operaticn.
NCR No.




CJ

.
TVA ID NO.

0=-FCV-70-]
2-FCV=70-2
2-FCV=70-3
2-FCV=-70=4
0-FCV=70-11
0-FCV=70-12
2-FCV-70~14
2-FCV=70-15
2-FCV=-70~16
2-FCV-70-18
0-FCV-70-22
2-FCV-70-28
2-FCV-70-29
0-FCV-70-34
0-FCV-70-39
0-FCV=70-40
0-FCV=-70-41
2-FCV=70-75
2-FCV-70-76
2-FCV-70-78
2-FCV-70-92
0-FCV=70~111
2-FCV-70-139
2-FCV=70-140
2-FCV~70-143
2-FCV=-70-153
2-FCV-70-156
2-FCV-70~168
0-FCV-70-193
0~FCV~-70-194
2-FCV-70-195
2-FCV-70-196
0-FCV-70-197
0-FCV-70-198

DEO2;STRW1

Sheet
Appendix |
Sheet | of

Table/Sheet Number

3.11=7/1%

Not in scope
Not in scope
Not in scope
3.11-6/6 and
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
Not in scope
3.11-6/6 and
3.11-6/6 and
Not in scope
Not in scope
Not in scope
3.11-7/3 and
3.11-6/6 and
Not in scope
3.11-7/3 and
3.11-7/3 and
3.11-6/6 and
3.11-6/6 and
Not in scope
3.11-6/6 and
3.11-6/6 and
Not in scope
Not in scope
3.11-6/6 and
3.11-6/6 and

Prepared by:

of 10CFR50.49
of 10CFR50.49
of 10CFR50.49
3.11-8/22

of 10CFRS50.49
of 10CFR50.49
of 10CFRS0.49
of 10CFRS50.49
of 10CFR50.49
of 10CFR50.49
of 10CFR50.49
of 10CFR50.49
of 10CFR50.49
of 10CFR50.49
3.11-8/22
3.11-8/22

of 10CFRS50.49
of 10CFRS50.49
of 10CFR50.49
3.11-8/35
3.11-8/11

of 10CFR50.49
3.11-8/35
3.11-8/35
3.11-8/5
3.11-8/5

of 10CFR50.49
3.11-8/22
3.11-8/22

of 10CFR50.49
of 10CFR50.49
3.11-8/22
3.11-8/22

o, MER-70~04~-11

Revision |
1

Location
2pcarion

714/A1

714 /A1

714/A1
714/A1

-690/A29
669/Al

690/A29
690/A29
690/Al
690/A1

714/A1
T14/A1

714 /A1
714/A1

522 7 43&3 L4 Es

Reviewed by: é/ﬁd 2;//);/ﬂl




Sheet No. MEB ~Q-QQ.-11
Appendix 2 Revision 2
Sheet 1 of 2

The actuators located at_690/A25, 669/Al, and 714/A] are required to

operate 'in the following environments as shown on Sequoyan drawings 47E235-
64RO, =65R0, =49R0, ans ~50Rl, anc summarized below:

Operational Temp Rel. Pressure 40 Year Integrated Acc
Condition CcF Hum. (PS1A) Radiation (rads) Dose (rads)
1 Avg. 80 552 Atm(~) NA NA
Max. 104 80% Atm(~) 1 x 106+ NA
Min. 60 302 Atm(=-) NA NA
2 Max. 110 90% Atm(-) NA NA
Min. 50 10% Atm(~) NA NA
3 110 NA NA NA <1 x 10%4%*
4 154%%* 100% 14.40 NA NA
5 NA NA 13.30 NA NA

*5 x 102 rads for 714/A1
**] x 10% rads for 690/A29
***)1289F for 714/Al

Operational Condition Definitions

1. Normal

2. Abnormal

3. LOCA/HELB inside primary containment

4. HELB outside primary containment

5. Tornado (sudden pressure drop of 3 PSI)

Actuators in these locations are qualified by Limitorque test report B0003,
which is an appendix to test report BOO58. Each actuator has been
inspected to verify that its subcomponents are similar to those in the test
report. The test accident environment is summarized as follows.

Temperature 250°F

Pressure 25 psig
Relative Humidity 100%

Radiation 2 x 107 rads



The nonmetalli: switch material used is a molded phenolic with a temperature index
of 150°c, With a 60°C ambien: aging temperature the phvsical properties of this
material can be estimated to degrace to 501 of their original values in 3.07 x 107
hours, which is well over the 10%~day requirement.

-
Limite- e has stated that absolute sealing of these actuators against the
ambient conditions is not required for qualification of these components. y

Based on the above these actvators are qualified for 40 vears of operation,
after which they will be replaced.

Prepared By: &y )& /2. 2y g5

7
Reviewed By: %&l ?}//lt//l’
7
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TER ITEM NO. 8
STATUS: See below

TVA ID Nos.

1-PCV-72-2

2-FCV-72-2

1-PCV-72-20
2-FCV=-72-20
1-FCV-72-21
2-FCV-72-21
1-FCV=72-22
2-FCV-72-22
1-FCV-72-23
2-FCV-72-23
1-FCV-72-39
2-FCV-72-39
1-FCV-72-40
2-FCV-72-40
1-FCV=72-41
2-FCV-72-41

Status

To be replaced
Replaced
To be replaced
To be replaced
To be replaced
Replaced
To be replaced
Replaced
To be replaced
To be replaced
To be replaced
Replaced
To be replaced
To be replaced
To be replaced
Replaced

Justification of Continued Operation =

The equipment referenced is similar to
Report F-C327] as stated in contract 81
noted deficiency in the TER.

G24172.01

c3uipment tested in Limitorque Test

FL7-828215 (attached). This vas the

Prepared by: CTD & Cy;; 1‘/11/2;{_

Reviewed by:

R et
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ATTACHMENT 2

TVA ID
No.

FCV-70-50

FCV-70-90

FCV-70-123
FCV-70-133
FCV-70-134
FCV-70-134
FCV-70-183
FCV-70-183
FCV-70-206
FCV-70-208

FCV-72-13
FCV-72-13
FCV-72-34
FCV-72-34

FCV-72-2

FCv-72-2

FCV-72-20
FCV-72-20
FCT-72-21
FCV-72-21
FCV-72-22
FCV-72-22
FCV-72-23
FCV-72-23
FCV-72-39
FCV-72-39
FCV-72-40
FCT-72-40
FCv-72-U1
FCV-T72-41

FoV-2-116A
FoV-3-116A
FCV-2-1168
FCV-3-1168
FCV-3-126A
FCV-3-126A
FCV-32-1268
FCV-3-1268
FCV-3-1364
FCV-3-136A
FCV-3-1368
FCV-3-136B
FCV-3-1794
FCV-3-1794
FCV-3-1798
FCV-3-1798

Serial No.

172657
172701
172694
172693
220278
220277
172685
172692
265540
<65546

222414
22241
222413

159384
159388 -
159150 -
158153
156381
159383
159382
159387
159152
159151~
155385 -
159386 *
159156
159154 -
159155
159155

176253
176256
177631
176255
177690
177683
176254
177682
1734582
232508
173737
232909
173493
232910
173736
23291



81X y7.828215

v Schedule of Prices No.
Pags No. :
'.'.'.. ARTICLES OR SERYVICLS (aive SLACH I BN B0 CATALOE w0 ) QUANTITY IYI I} 4 UNIT PRICE ' ANMOUNT
(Oveis oni rur am
Compwis 4w

Lizitorque Limitorque " Limitorque
Order ko, Serial No, Report Mo,
345804~V 123440 F-C3271 N
345804-U 123441 p
35804~V 123442
3458040 123443
345804~V 123444
345804-D 123445
3458040 123446
3L5804-0 123447
345804~V 123448
345804~V 123449
345804~V 123450
345804~V 123451
345804-V 123452
345804~V 123453
L5804~V 123454
345804~V 123455
JL5804~0 123456 J

- 345804~V 122487

,; 345804~V 123258
3645804~V 122459

6 | 345804~V 122460

s : 345804~V 123461
366346-A 156381
366346-A 159382
366346-A 152383
366346-A 1'¢384

266346-A 1ITIES

10 . | 366306-a 1001 E6
J66346-A 17387
366346-A ! 3B8
366346-2 : 50
366346-2 153
366346-8 152
J66346-3 €18)
366346-C . ~154
366346-C 155188
J66346-C 159156
366346-C 159157 \l/f

: 353883-A 137180

2 353883-A 13718) 600198

i 3538834 137182
353883-A 137183 \I/

< "\m 031 (Dr.e 1Y)

LDITOOUT CORPORATION

-

-




Justification for Continued Operation

TER Item No. 18

For the following equipment:

2 PCV-63-175

These operators do not have the proper nameplate data to permit
qualification. Qualified operators are being procured and will be
installed during the next oucage of sufficient duration, once they are
received, but no later than November 1985. Inspection of the
operators and procurement records shows that these operators are
similar to operators supplied by Limitorque and qualified by
Limitorque Test Report B0O0O3 and B0058.

Suumary
——————te e

All of these valve operators are for use outside containment. They
are similar to valves qualified by a series of tests and by analysis
and similarity arguments performed by the manufacturer. Analysis and
similarity allow tests to be applied to different sizes of operators,
to operators with design modifications unrelated to equipment

qulaification, and to various combinations of environmental
conditions.

Environmental Conditions

All Limitorque valve operators outside containment are qualified as
one. The worst combination of environmental conditions, enveloping
the conditions of each separate valve, are shown below. (For any one

valve, this approach may be conservative, and there may be more margin
than is claimed.)

Normal Accident
Temperature (°F} 115(1) 216
Pressure (1b/in“a) At?l) 16.0
Relative Humidity (2) 90 6 100 ;
Radiation (rad) 1 x 107 (40 yr) 1 x10
Qualification

a. Documentation and General Qualification

Reference 1, report B0058, compiles applicable test reports in its
appendices. It provides an overview of the design and test
programs and shows how the several independent tests are mutually

E64191.01

- —— - - -
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Supportive, by supplementing the test reports with separate-
effects and partial-type-test data, by adding information about
design practices, and by analysis and similarity arguments.
Appendix D, which is also known as report BO0O3, is a key part of
this process, being a reasonably complete type test consistent
with NUREG-0588. In the discussion which follows, BO003 will be
used as the primary source of data.

However, the halance of report BOO58 also provides assurance of
design adequacy to the extent that is demonstrates additional
design, testing, and operating experience.

A detailed review of all the above information has been made.
This information is judged to be adequate to fully qualify the
operators.

Test Temperature, Pressure, and Humidity

The reference 1 (B0003) environmental test was at 2509F for 24
hours and at over 2000F for 15 days more, not including an

initial transient cycle. The maximum accident temperature
persists for only 15 minutes and declines to normal in 24 hours.
These tests were performed at saturated pressures corresponding to
those temperatures (25 to 10 1b/in2g) and 100 percent relative
humidity. Hence, the test conditions are extremely conservative.

Radiation

The test irradiation level of 2 x 107 rads is in excess of the

combined normal 40-year dose of 1 x 108 and the accident dose of
1x107 rads.

Aging

Thermal aging was performed at 1650F (73.90C) for 200 hours.
Reference 1 also points out that the test motor was kept at over
979C for 144 hours during mechanical cycling (which is taken to
mean the temperature at the critical location in the insulation
during operation). To the extent that the number of mechanical
cycles is in excess of design requirements, some credit could be
taken for additional aging. Furthermore, the extra 15 days at
20007 (93,30¢), beyond the time required for the accident
itself, could be credited to aging. However, the most optimistic,
nonconservative use of these conditions would lead to only 700
days of aging at an equivalent temperature of 1559F, using the
109¢C rule. Even disregarding the 1159F ambient, which is
after all only present 1 percent of the time, aging would not
equal the 40 years plus 100 days (40-year design life plus 100
days postaccident) required at the normal maximum allowed
continuous temperature of 1040F,

E64191.01



Reference 1 (B0058) introduces an Arrhenius analysis which shows
that at 500C the life of the limiting material, the class B
insulation, is 3074 years. Limitorque concludes that "artificial
life aging of Limitorque class B motors for purposes of
environmental qualification would be unnecessary.'" In addendum A
approach is discussed and additional information is presented.
For example, the fact that the insulation is the life-limiting
material is established by noting that "thermal aging of the
terminzl blocks, switches, and seals was deemed unncessary since
they are rated for over 1800F ambient continuous." Wiring,
lubricant, and other materials are also discussed.

The data and arguments discussed above are generally accepted.
They are consistent with common design practice, which by NEMA
standards permits hot-spot temperatures of 120 to 130,c for class
B motors operating continuously. The Limitorque operators are
normally not operating, hence the capability for operation at 120-

1300C indicates long-term capability to just stand by at 400C
or less.

Mechanical aging (over 200C cycles) and seismic testing were
performed in addition to thermal aging discussed above.

Test Methods

As previously indicated, reference | tests were not complete.
Adequate thermal aging in the integrated type test was lacking.
(However, the tests do seem consistent with standards and
requirements existing at the time.) The analysis and similarity
arguments used to supplement the testing, while perhaps not the
preferred method of qualification per NUREG-0588, seem to be based

in sound engineering principles and supported by industry
experience with these operators.

£. Justification for Continuous Operation
lfned on the statements above, we conclude that this provides us
with justification for continued operation until we replace these
operators. Qualified oceprators have been procurred.

References

1. J. B. Drabd, "Limitorque Valve Actuator Qualification for Nuclear
Power Station Service," Limitorque Corporation, Report B0058,
January 11, 1980 (NZB 820421 203).

2. J. B. Drad, "Addendum A Outside Containment Service B0003,"
October 6, 1978 (Revision C, November 15, 1979) (part of NEB
820421 203).

3. Limitorque letter to I L. Beltz (TVA) dated December 11, 1981

(MEB 811215 508).
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4. Limitorque letter to C. A. Chandley (TVA) dated January 8, 1982
(MEB 820111 583).

5. Limitorque letter to I. L. Beltz (TVA) dated June 1, 1982 (MEB
820604 547).
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Justification for Continued Operation

TER Item No. 23
For the following equipment:
162 FCV-63-172 (MOV)

This valve is for inboard isolation on the RHR hot leg injection
lines. This valve would normally be closed at the time of the
accident., Its intended use is to provide a path (i.e., the valve be
opened) at about 15 hours after a LOCA to allow RER hot leg injection.
However, as stated in Westinghouse letter TVA-6808 (MEB 770923 598),
it is sufficient to have simultaneous hot leg recirculation from the
safety injection pumps and cold leg recirculation from the RHR pumps.
This is acknowledged in FSAR Table 6.3-3 which says the path may be
used "if RHR hot leg injection is desired." Thus, postaccident
operation of this valve is not essential. Qualified operators have
been procured and will be replaced at next outage of sufficient
duration. TVA concludes that this provides us with justification for
continued operation.

Reference: EN [ES Calculazion (MEB 811201 251)

E4L171.08



Justification for Continued Operation

TER Item No. 25
For the following equipment:
162 FCV-68-332, 333

These valves are the pressurizer PORV block valve. If the PORV should
stick open, it is desirable to close the associated block valve to
isolate the loss of primary fluid. However, a stuck-open PORV is
within the scope of the plants small LOCA analysis (WCAP-9600 and
9639). No plant accident analysis calls for the opening of a closed
block valve. The desirable but nonessential naturc of the
postaccident closure capability of the block valve: is reflected by
the NRC in NUREG-0737 and 0660. The NRC has state that the
operability of the block valves needs to be demons 'rated, but that
operability is not considered required for safe shutdown.

Our investigation showed that either the postaccident operation of the
valve was not required for safe shutdown, or that the limited
enviromental qualification of the operators was sufficient for safe
shutdown., We have, however, procured qualified valve operators and
they will be installed at the next outage of sufficient duration.

Reference: EN [ES Calculation (NEB 811201 251)

E44171.06



! SEQUOYAH NUZLEAR PLANT
JUSTIFICATION FOR CONTINUED OPERATION:
"SIS PUMP COOLER MOTORS"
TER IT7M NO. - 31

TVA ID RO, - .
2-MTR-30-179

Manufacturer/Model No. - Unit 2: Lincoln T2518

Status - IV: 2-MTR-30-179

Justification for Continued Operation -

Status IV: 2-MTR-30-179 " scheduled to be replaced with 3
Reliance 1E qualified motor (already onsite) by no later than

November 24, 1985,

Por JCO, see attached appendix b 4
EQS No. NEB-ECS-h

R g Cate
G
Prepared by: W% %%0 /‘/I/a¢?

HER J
Reviewed by: JV% é é‘...;t\ &/20/04 la/u/a#

G25171.09
* |



[ Appenaix . 3NeeT NO. NER Frc =4 REY
RS S G Tt 2 € TVA 10 Ho. ST Pump c2c2ioe
gl iy mzT2

e' % .t < o EQUIPMENT CUALIFICATION SHEET (EQS) (REV V)™~ ' -

- — - —— . —

Manufacturer and model number L n/Coln/ ~T2¢C) P

‘Verificaticn of Table Information (Table 2//-7 Sheet L )

. Agffquioment Tvpe - The equipment has been identified as per TVA 1D number
designaticns (Ex. MOV, SOV, etc.).

y” Location - The location has been identified (Ex. Inside Primary
Containment, Annulus, Individually Cooled Rooms, General Spaces, or
area effected by HELB outside primary containment).

-/ Component - A unique TVA.ID number has been assigned (Ex. FSV-68-308).

¥ Function - A functional description of the component has been given
(Ex. Steam Generator Blowdown).

- Contract No., Manufacturer, and Model No. - The contract number,
manuracturer, ana model number nas been given.

e v Abnormal or Accident Environment - A1l abnormal or accident environ-
PO mental conaitions applicable to this equipment have been identified
' either in tables or by references to figures from table.

6 J L Environment to Which Qualified - The environment to which the equipment
& has peen quaiified to 1s addressed in either the tables or the environ-
. mental analysis attached.

 Category - A cateogry of a, b, or ¢ has beén defined for the equipment.
eﬂL,Ogerat1on and Accuracy Required and Demonstrated - The operation and
accuracy required and demonstrated has been defined. <)

Qualification status (check 1f applicable, NA if not)

‘nﬁﬂ Qualification Report and Method - A qualification report and the method
of qualification has been identified.

P”Env1ronment51 Analysis - An environmental analysis has been done,

attached to the » and independently reviewed by the responsible
organization,

Qéf;.gga11f1cation by Similarity - (If Applicable) - A justification for
qualification by similarity is attached to the EQS considering all the
above factors and referenced to the appropriate table. A
{fﬁ_gu111f1cation of Several Exact Component - (If Applicable) - When an
s used for more than one item a 1ist of all exact components s
given as an attachment with all references to appropriate tables
@ - with jJustification for qualification considering all the above factors.

j::r;ntgrim Qualification - (If Applicable) - (Open Item) - Component has
. been determined to be qualified only for a limited interim vperation,
an NCR has been written and a qualification or replacement plan is
attached. (ve/ Sow &e@ Jo0s0 )
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oA

CQS- '\JM"&S-J (P/ /

EQUIPMENT ounmcmon sum (5051 (Contfnued) sy &

TR —— . - - ————

/‘/14’ Unqualified Ccmoonent (Open Item) - (If Applicabie) - Component has been
detarmined to be ungualifiea; the following is attached to EQS: NCR

number, reason for non-qualification,

cacion or replacement plan,

Gopponctiy 1

and definition of TVA's qualifi-

jf_«zz... Mé /6 2a
Sd 555 2 657’ £

Fo //o

v ‘WM
Cr 3/“7/4/ Jeg sol2le 263. 7

: B Prepared by: ﬁl&%_

Reviewed by: LU ft £5ch / )

QA Acceptance:
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"emorandum - grominy

(5¢ Pacs 6)

TENNESSEE VALLEY AT"THORITY':. .

) : Those listed

RO F. W. Chandler, Chief, Electrical Engineering Branch, W3C126 C-K
ATE : November 5, 1980 rz,_; _ff'f
CnECT: SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 B | e
NU REG 0588 RtPORTING ON CLASS 1E MOTORS = T
’ i P Do e
References: 1. NCR SON EEE 8010 & _fEi
Contracts /71C30-92646, 71C30-62695, and 73C38-83532 C ! nA ﬂl
el
2. NCR SO EEB 8015 — /
o Contracts /5K36-83716, 73C.ﬂ 83582, and 72C30-52610 T
v 3. Memorandum from me to Those listed dataed October 24, 1980*@
el o - (EEB £01037936). JRL
B3ty » ¥ —_—
The attached calculations and ‘explanation are submitted for inclusion Bre b

in your Evaluatfon Qualification Sheets as required by the KRC for
reporting environmental qualification of Class 1E electrical equipment
for Sequoyah Nuclear Plant per NUREG-0583. This represents a revision
of tha document transmitted by reference 3. This revision includes
calculations for motors provided under contracts 73C31 -83582 and

72C30-92610.
;. . Cﬁ_annier

C. A. Chandley, W100224 C-K\- A copy of these calculations was hand carried
%F Ackerly to your L. A. Johnson on
AL

0.' ]
sea.
$ e

27/80 and your J. Hodges on 10/28/80.
of these calculations was hand carried -
by D. F. Ackerly to your B. F. Crosslin on

10/28/80.

J. A. Raulston, W10C126 C-X -

4«4

)v DFA:SJD .
Yy Attachment ' .
6" ce: R. W. Cantrell, 204 GB-k (2)
pFa. MEDS, E4D37 C-K
W G. G. Stack, Sequoyah CONST (4)

’
L. M. N. Sprouse, W11A9 C-K
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SEQUOYAH NUCLEAR PLANT October 11, 1380
NCR SQN EEB 8010 Revision 1
NCR SQN FEB 8015 October 27, 1380

NCR SQN MEB 8008 Revision 2
. December 10, 1560

Justification for Continued Safe Operation of
. Class 1E Motors in the Subject NCR's

INTRODUCTION

The approach used to establish that the motors listed in NCR SQN EEB 8010,
NCR SQN EEB 8015, and NCR SQN MEB 8008, which is addressed in these calculations,
are safe for continued operation pending full qualification combined partial
test data with verbal and sometimes written information on motor materials to
support analytical assumptions and conclusions reached. This same approach was
used to determine aging effects on the motors for their given operating and
accident enviromments. The environments considered were temperature, humidity,
and radiation.

Temperature

. ;
Temperature rise test data are available for some motors. For those motors
for which ve do not bave temperature rise test data, ve assumed 3 maximum
rise as specified Ly the contract. Using this value and the most severe
temperature condition the motor would experience, the maximum operating
temperature of the motor was determined. This temperature was compared to a

.. normal ambient of 40°C at which all motors are rated (NEMA NG-1). The 10°C
~Rule (an approximation of Arrhenius's Law as applied to insulation materials)

vas used to establish the operating life of the motor. (We assumed,
conservatively, a five year life for the motors based on 40°C ambient and
motor temperature rise.) The 10°C Rule states that for each 10°C rise in
texperature above some reference temperature at which the material is able
to operate without degradation (in our case 40°C plus the allowable tempera-
ture rise) the useful life of the material is balved. Therefore, a 10°C
temperature rise above the maximum allowable temperature of the material
vould reduce the life to 2.5 years. Using this approach we can establish
the motor aging due to temperature effect.

Hunidity

All the motors listed on NCR 8010 operate in environnents of 80 percent
bunidity or less. Years of motor operating experience and assurances

from motor manufacturers attest to the fact humidity at these low levels
will not cause the motors to be functionally inoperable mor degrade motor
perforzance. TlLe one motor addressed on NCR 8015, the Chilled Water Pumps
for Sbutdown Board Room Contract 83716, must operate ia a 100 percent
hunidity environment. Since this motor is of open drigproof construction
measures must be taken to insure that moisture is not absorbed into the
winding insulation. No problem exists when the motor is operating. Hovever, -
to prevent moisture absorption when the motor stands idle for long periods,
an administrative procedure will be established that cavses the motor to be
operated at regular intervals to drive out excess moisture.

DN6
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Radiation

The materials for all motors in environments greater than 10% rads (considered
negligible) were identified 2nd their radiation damage threshold compared to
the operating and accident envircnments. In all cases the radiation damage
threehald af the materials was equal to or higher than the combined 40 year
normal dose and the integrated accident dose. The motors vere therefore
considered adceptable for the radiation environments in which they were to
operate.

Revision 1 (October 27, 1980)

This revision contained format changes in pages 3 through 13 and added pages
14, 15, and 6.

Revision 2 (December 10, 1980)

Revision 2 expands the scope of the document to include NCR SQN MEB 8008. This
NCR was written on the Auxiliary Feedwater Puzp Motors, which were improperly
reported on page 14 of Revision 1 to have been covered by NCR SQN EEB 8015.
This revision also includes corrected information on items 11 and 12 on page 7.

. -
=
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SEQUOYAH NUCLEAR PLANT October 11, 1330
NCR SQN EEB 8010 Revision 1

October 27, 1830

Justification for Continued Safe Operaticn of 1E
Motors oo the Subject NCR

Purpose b

The following calculations support TVA's contention that the motors of the
noted contracts will operate in their respective ambient and accident
eavironments as listed in the SNP FSAR paragraph 3.11.2.3. This constitutes
Justification for continued safe operation.

Assumptions - are noted in each sectica
Contract 72C38-92802 (NEB)

”~

Speat Fuel Pit Pump AHU - Lincloln Electric frame 12523, SHP.
30/460v, 60Hz, 3ph, Class B insulation Max Temp. rise 80°C @
40°C ambieat (TEFC) ‘

bpc:ating Eavircaseat: Temp. 43.3°C (110°F)
~ Bumidity 30-80%
. Radiation 10° rads (40

- \'
~

0 accident. dose.

~

Radiation - The materiald\ composing the motor* Wive a radiation damage
eshold that exceeds the'maximum 40 year ngrfal dose plus the integrated

accident 1 year dose. Minimum material thpeShold = 4.5 x 107 rads.

Therefore, the motor is qualified for 5 years life as far as radiation

exposure is concerned. (5 years arbitpfily chosen as conservative
estimate of inmsulation 111.¥.

Temperature = Motor was specified’to Standard MG-1-1967. For motors
operating above a referenced 40°C ambient\MG-1-1967 (as modified in
February 1971) allows a tempefature rise id\accordance with the formula:

Temperature rise = '9(Ths - T.) where: = hot spot temp. = 130°C
= 43.3°C b*\\\

\
\

owable temp. rise = 0.9 (130-43.3)"2 78°C or rounded to
nearest/5°C = 80°C .

*Motor magdrials per Vendor
Radiatidn Threshold per EEB Cable group: Lead wire - polyethelene
(4.5 X107 rads), propalene (5 x 107 r), magnet wire insulatiom -
clags T film code copper Essex Thermetex (3 x 10° r), slet insul

Epbxy saturated Dacron fiber Duroid (5 x 107 ¢), phase insulation-

(taltd iber Nomex (5 x 107 r), sleeving Acrylic coated fiberglass
1x10° )



T (5 year life)
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~ The temp rise per the manfacturer's test report was 80°C at a S.F. of 1.15

Therefore we have a 0°C margin. This motor can operate at an overall
mperature of 80°C + 43.3°C = 123.3°C i.e., the motor may operate in an
amhient of up to 123.3°C -80°C = 43.3°C continuously without exceeding its

maximum overall temperature limitations. (5 year life).

= This motor is totally enclosed fan cooled (TEFC) and is therefore

’

2. CCS Pusp an¥ AFW Pump ANU - Lincola Electric frame T2556, 15 HP 230/

460 V, 60 Hz)\ 3 ph, Class B iasulation, Maximum temperature rise
80°C @ a 40°C sbieat (TEFC) /

Operating eavirohment =~ same as item 1. /

Radiation = Justification same as 1.

:e;lculation:

-

Temperature - Same as 1 excépt: 'l'wpentu;( rise by report was 72°C. Ve
bave an 8°C margin. This motor may oper#c in an overall temperature of
80° + 43.3°C = 123.3°C i.e., the motor miy operate in an ambient of up to
123.3° - 72°C = 51.3°C without \exceeding its maximum overall temperature.

Runidity = Same as 1.

3. Penetration Room Coolers - Lincoln flectric frame T2523, 5 EP, (TEFC)
230/460V, 60 Hz, 3 ph, Class B insulytion, maximum temperature rise

80°C @ 40°C ambient.
Calculations /

Duplicate motor to item 1, same operating envir

eot, justified same as
item 1, same test data applies. (5 year life)

4. AYV and Boric Acid Pump ANU - Lincoln Electric fra T2523, S WP,
230/460V, 60 Hz, 3 Ph, Class B insulated, moximum tehperature rise
80°C @ 40°C ambient (TEFC).
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lfulations

Duplcate motor to item 1, same operating eavironreat, justified sage a;/it:a
1, sahe test data applies. (5 year life) i

5. Containmegt Spray Pump AU Lincoln Electric frame T2523, 5 HP, 230/

460V, 60 Hx, 3 Ph, Class B Insulation, maximum temperature rise 80°C
@ 40°C ambidgt (TEFC). ;

Operating envixonment Temperature 43.3°C ,//
Humidity 30-80 percent
Radiation 8.8 x 10° rads (48 year dose

1 x 10% + 7.8 % 10° accident)

Computations
Radiation = Justification sahe as item 1

, Temperature - Same as ited 1 except, températurs data is not available.
Thus, we assume the maximum allowable heat rise per
6 the specifications and sfandards i.e., 80°C. Using the
sane calculat#ohs as ig'1l, the maxi=um asbient temperature
in which the motor ¢

operate is 43.3°C. (5 year life)
- Bumidity = Same as item 1.

Data

\

\
Electric frlne\{2557. 20 HP, 2307460 V,

6. Pipe Chase AHU - Linco
%:ulation, maximum temperature rise 80°C

60 Hz, 3 Ph, Class B i
@ 40°C ambient (TEFC).

Operatiag eaviropment: Temperature 43.3°C
/ Humidity 30-80 perkent

Radiation 1 x 10° rads (40 year dose)
no accident\dose

/

Calculations

Zuplicate motor to item 5, justification is the same as for\item S.

(s
year life)
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Emergency Cas Treatment AHU - Lincola Electric frame T2518, 3 HP, 230/
460 V, 60 Hz, 3 Ph, Class B iasulation, maximum temperature rise
80°C @ 40°C ambient (TEFC).

Opehating envirooment: Temperature 43.3°C

) Husidity 30-80 percent p

Radiatien 1 x 10° rads (40 year dose)
' no accident dose /-

Calculations

Radiation -

Temperature = No temperature data available. Maximum/rise of 80°C
assused, \Using the same calculationsas in 1 the maximum
apbieat t ature allowable is 43,3.°C.

Humidity - Same as item 1.

: Data
6 8. RHR Pump Cooler - Tincoln Elec 8, 3 EP, 230/460V,
60 Hz, 3 Ph, Class B insulatien, maximus temperature rise 80°C
. . @ 40°C ambient (TEFC)

Operating environmen Temperature 43.3°C
Humidity 30-80 Percent
Radiation 8.5 x 10° rads (1 210 40

year + 7.5 x 108 aéEiQ:?t dose)

Calculati My

wotor is a duplicate of {tem 7 and the justifications is the same as

,/”0‘ item 7. (5 year life)

9. SIS Pump Cooler AHU - Linceln Electric frame T2518, 3 KP, 230/460 V,
60 Hz, 3 Ph, Class B insulation, maximum temperature rise 80°C @
/ 40° ambient (TEFC).
Operating environment: Temperature 43.3°C
Huzidity 30-80 percent

Badiations 6.6 x 10% (1 x 10% 40 year +
L. . : 5.6 x 10° accident dose)

Calculations

This motor is a duplicate of item 7 and justification is the same as for
item 7.5 (5 year.life),
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10, Central Charging Pump Cooler AHU - Lincoln Electric fraze T2518, 3 P,
\\.230/460V, 60 Hz, 3 Ph, Class B insulation, maximum temperature rise
89°C @ 40° ambient (TEFC). '
Qy::Qsin' environment: Temperature &3.3°C
' Humidity 30-80 percent
Radiation 7.6 x 108 sl x 10% 40 year +
6.6 x 10° ambient dose)

Calculations

This motor is a duplicate of item 7 and justification is the s

item 7. (5 year lif

12. Reliance Motors - 20 HP )\ 230/460V, 60 Hz, 3 Ph, Class B insulaticn,
frame 265T, (open dripproof) SF=1.15

10% rads (40 year dose),
No accident dose .

Calculations

Radiation = The materisls composihg the hotor* have a radiation damage
threshold that equal or exceed the maximuk 40 year normal dose plus the
integrated accident 1 year doge. Minimum haterial threshold = 1 x 10%

to 1 x 107 (fidberglass impr ted with polpester resin). Therefore, the

motor is qualified for a 5/ear life as far ax radiation exposure is
concerned.

Temperature ~ Motors wére specified to NEMA Standhrd MG-1-1967. For motors
operating above a referenced 40°C ambieat MG-1-196A (as modified in February
1971) allows a température rise in accordance with the formula:

Temperaturg/rise = 0,965 (Th‘ - T.) her Th: = hot\spot temperature = 140°C

e temperature rise (per verbal communications with the
and NEE personncl and not yet verified) was 65°C € a SF of

18
Since wve have no verified data we assure the maxioum allow;§3qk\

tor vendor

temperature rise per the specifications and standards which is\90°C.
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e Therefore, ve have a 5°C margin. This motor can operate at an
overall temperaturs of 95° + 43.3°C = 138.3°C i.e., the motor may
\\\\ operate in an ambient of up to 138.3°C - 90° = 48.3°C without exceeding
\, it's maxioum overall temperature limitaticns. (5 year life)

*Motor materials per Vendor (Verbal not verified in writing)
naguey wire = beavy polyester (8 x 10°% r) or polyesterimide-amide-imide
overcoat (3 x 10% r) lead cable - EXAR 350 (2 x 10% r), slot liner - Nomex
polyestex (5 x 107 r) coil lead in-Acrylic resin fiberglass (1 x 10% r),
top weg;ei(stick) - fiberglass impregnated polyester resins (1 x 10° to
1x10°r : ‘

he TN
. Midstick - Nomex 410 (2 x-10° r), film stick slot spac:5/6::;ester glass
(1 x 10% r) adhesive tape - glass tape acrxlic adhesive’ (1 x 10%), phase
insulation - varnished glass cloth (1 x 10® r), correction imsulation-
acrylic resins fiberglass (1 x 10° r), tie tape-trnged glass (woven glass
type - 1 x 10% r) First and last lamination of stator - polyester impregpated
fiberglass (1 x 10% tonl x 107 r) resins on vi;}i%gs 2 epoxies (1 x 10% r)

F

A Humidity - These motors operate in 2n atmosphere of 80 percent
£...%. . _ bumidity paxioum. Huhjdity at these 1o levels will not contribute
E??~'? . to moisture accusulatidg in the motor/windings and subsequent

= insulation breakdown. '\ .

* Data

13. 480~V Board Roon ANU - éstinghouse frame 254T, 15 EP, 230/460 V,
60 Hz, 3 Ph, Class B ipsulatien. (openveripptoof) SF=1.15

Operating Eavironment: Temperature asfi'c (115°F)
Humidity 30-80 percent
, Radiaticn Negligible

Calculation

Radiation - Ne;lfgz;le, materials are qualified for full life as far as radition
— 'l
is concerned. ,'(5 year life)

Temperature/~ Motors was specified to NEMA MG-1-1972. For motors operating
above a rezerenced 40°C ambient MG-1-1972 allows a temperature rise in
¢ with the formula: .

.,
.

(. T. ‘=, ambient temperature = 46.1 \
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™

Therefore maximum allovable temperature rise = 0.9 (140-46.1) = 83°C We do

ot have heat rise data and therefore assuming the maximum allowable rise

by the specificaticn and the standard of 50°C we get a - 5°C margin i.e.,

at 46.1°C ve are 5°C over our maximum allowable rise. If we appiy the

10°C Rule (an approximation of Arrhenius's Law as applied to inmsulatioea
materials) to determine the aging effects on the motor. If we assume a

very conservitive life of 5 years for the motor insulations then we could ,
operate up'to 95°C (85°C + 10°C) and still have one-half of five or 2.5 years
of motor insulation life. '

Humidity -¢Th:se motors opefate in an atmosphere of a maximum of 80 percent
buzidity and as noted for motor number 11 and 12 this presents no probles.

R 0 R RN, g L S D - e LR e
Contract 71C30-92695 (MEB) o .
Data - \\\

;;', 14. Componeat Cooling wate;\iemps = Allis-Chalmers type FOD, Model 012,
atE frame S87US 460V, 60 Hz,'3 Ph, Class B iasulation, S.F. = 1.0, 350 XP

ature 117°F (47°C) at 20 seconds, 111°F

(44°C) at 100 seconds, 116°F (47°C)

at 4 minutes, 121°F (49°C) at 10

minutes, linear decline in 24 hours
W to 104°F (40°C) continuous

Humidity \J00 percent

Radiaticon  negligible

Calculations ’,/

G " Operating Eavironment: Temp

/I
Radiation - Negligible, materials are quali!ie;\(or full life as far as
radiation is concarped. , (5 years life) \

Humidity - Motor has 500 watt space heaters which wi;l operate any time the
motor is idle. Thf;,vill prevent any moisture problems in the windings.

Temperature = The very short term ambient temperature rise to 43°C should

not be long enough to allow the motor to stabilize at that bigher temperature.
However, from a conservative point of view we will assume that the 9°C rise
in ambient is & coantinuous duty. These motors were specified to NEMA
Standard MG-1~1967. Our ambient is 49°C. Therefore, temperature

rise = 0.9 (130 - 49) = 73° rounded to nearest 5°C = 75°C. According to

the nanutgt%urotl the temperature rise is 45°C at a SF of 1.08. This is

well helaw our maximum allowable temperature rise. Thus, the motor is
satisfagtory for full life as far as temperature is concerned. (S-year life)

N



f".li(-?‘\f i E

.’ 3£ ; : Page 10 of 16

Contract 73C18-835212

\
Data

15. "Component Coolirg Water Booster Pumps - Allis Chalmers, Type RG
Model 113, 230/460V, 60 Hz, 3 Ph, 15 HP Class B xnsulatxoa St =

1.9
\v
Operating Eavironment: Temperature 104°F (40°C)
Humidity 98 percent g
. Radiation Negligible
Calculations .-

Radiation - Negligikle. materials are qualified for full life as far as
radiaticn is concerng\ (10 year life)

will operate vhen the motor is
in the wvindings.

Bumidity - Motor has 50\watt space heaters whi
e. s will prevent any moisture probl

Teuaeraturc = Maxizua 311;3 ble temperaturd rise is 70°C at rated nameplate
Bp. or 90°C at 1.15 servica factor both feferenced to a 40°C ambient. We
have no test data available so0\if we assume the motors have a temperature
rize of 90°C at SF of 1.15 they'will pe satisfactory for full life of the
insulation. Even if the motors cecd the maximun allowable rise by as
much as 10°C {.e., to 100°C they will still have a useful life of 1/2

. of the full life value (see item 13 Assuning a five year life this yields
an effective life of 2.5 years.

T W ——— - —————————

Contract 71C30-92646 (
Data

16. Containment Spriy Pumps - Westinghouse type LAC, frame 6808-S, model
HESW1, 6600V, 60 Hz 3 Ph, 700 HP, insultaion = Class F, SF=1. 15
Cllll B 1nsufation specifiod

Operating/Environment: Temperature 110°F (43.3°C
Humidity 30-80 percent
Radiation 8.8 x 10° rads (40 Jeer
pormal dosc 1 x 108 plus
7.8 x10% rads 1y r integrated
accident dose) \.
Calcvlations \

R iation and Humidity - The insulation material in these motors vas\testcd to
x 10® rads and for humidity in accordance with the procedures of TEEE 275.
ce Westinghouse Qualification Reports WCAP-§754 Rev. 1 and WCAP-7829 pages 15,
16, 40, and 54. These levels exceed our operating and accident environment.

\
\
)
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‘ \{caporatutc = In accordance with the above noted qualification reports the insula-

i i,

ion material is qualified for a 40-year life at coatinuous operatioa at 103°C.
Our motors will operate at a temperature of 111°C (68°C rise per test reporz: ;lus
43°C\ambient). However, this is only infrequent operationm. Each motor will be
tested eight times per year for two hours per test. This test time plus a
conservative margin of 50% for other possible tests equals to only 32 hours
pes year or 53 days over a 40 year period. Moreover, the 2-hcur operating tize
is not su{{iticnt for a motor of this size to reach its continuous operaticg

tcupcratuxe\‘ Four to six hours would be required for the motor to reach its
normal operatj ,

motors are qualified for a full 40 years. y

{:: temperature. ,
Therefore the o ;{::: aging effect due to temperature is 3piiigiblc and the

Sources of Informatien 4

Materials in motors - Manufacturer test reports and verbal contact- between

NEB/MEB and Vendors \,_,, /
Teuﬁcraturc rise limits - REMA Standard MG-1 vArious dates

.lnvié;nncnts = SNP FSAR Paraghaph 3.11.2.3 /nd EEB Nuclear Staff

Conclusions

All motors om the above contracts axe considered safe for iaterim operaticn

 in.their pormal and accident eaviroaments for periods from § to 2.5 years

as noted under each contr-ct designation. The Containment Spray Pump Motors

* Contract 71C30-92646 are tully qualified for a 40-year life in their operatisg

eavironment.
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Justification for continued Safe Operation of 1E
Hotors on Contract 75K36-83716 Only

Puébdio\\\ .

The follo;}iQ calculations support TVA's cootention that the motors of the
noted contract will operate in their respective ambient and accideat
eavironments a% listed in the SNP FSAR paragraph 3.11.2. 3 zThis constitutes
Justification for continued safe operation.

Assumptions

Motor life is a conse ativc S years in normal opcratin; environment i.e.,
radiation - negligidble (§10% rads), temperature - £0°C with temperature
rise S maximum allowable'\rise by NEMA NG-1 Standtﬁd bhunidity § 80 percent.

Data ;

..
Contract 7SK36-83716 (MEB)

Chilled vater pumps for shutdo Board Roém AC systems el. 734.0 Lincola’
Electric Company, frame 256T, 20 WP, 230V, 60 Hz, 3 ph, SF = 1,15

class B insulation, open dripp:oo£\>§inA uc-l 1972 applies.
rityre

‘ 2

+ Operating Eavironmeat: Tempe 115°F (46.1°C)
" . Humidity 100 percent

eF | la’latton \, Negligible
Calculations

Radiation - Negligible, materials are qualifi d for full life (5 years)
as far as radiation is concerned.

Humidity / \

Since this motor 1:/‘! open dripproof design lcalurcn must be taken to insure
that moisture is pot absorbed into the vinding 1n|ulation No problem .
exists vhen the motor is operating since the heat generated in normal service
precludes moistUre absorptions. However, during periods vhea the motor is
idle, moisture could be absorbed in the winding. Therefore, an administrative
procedure 1 be established such that the motor is operated at regular
intervals /oot to exceed 1 week) to drive out any excess moisture.

Motér was specified to NEMA Standard MG-1-1972. For motors opcrlttng above
referenced 40°C ambient MG-1-1972 allow » temperature rise in accordance
ith the formula:. \

Temperature rise = 0.9 (T, - T ) vhere T, = hot spot temperature =

140°C, T, = ambient Lemp: rature = 46.1°C :

\

Therefore maximum allovable temperature rise = 0.9 (140 ~ 46.1) = 85°C
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e Qc temperature rise of the motor per the manufacturer's test report
v

8 90°C at a SF of 1.15. This means we have exceeded our allowable
temperature rise by 5°C. Applying the 10°C Rule (an approximatien
of Arrbenius's Lav as applied to insulation materials) allows us to
determine the aging effects on the motor. Using the assumed 5 year
motor life we can operate up to 95°C (85°C + 10°C) and still have on

=2l I five or 2.5 years of motor insulatioca life. .

Sources of Information

Temperature ris:\- manufacturer test reports ’

Temperature rise‘s NEMA MG-1-1972 /

Environments - SNP FSAR Paragraph 3.11.2.3 P4
and EEB Nuclear Staff . /

Conclusions
The motors on contract 75K26-83716 are cocsidcg;& adequate to operate in their
normal and accident eavirondents for a pcricdénp to a minimum of 2.5 years.
Temperature is the limiting factor. It should be noted that any normal

maistenance as required by the'ganufacturer/will need to be performed to
easure full motor life.

; !rcpizcd by:
Revieved by:
QA Acceptance:
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e SEQUOYAH NUCLEAR PLANT

CR SQN ;Zl 8015 October 27, 1230
: Justification for Conticved Safe Operation of 1E |

Moters on the Subject NCR

furbose :

\ 2
The following calculations support TVA's contention that the motors cited in
NCR SQN EEB 8015 will operate in their respective ambient and accident eavircooments
as listed in SNP FSAR paragraph 3.11.2.3. This comstitutes justification for
contioued safe dperation. This supplements informatiom provided by B. M. Core
in his submittal '\atcd October 11, 1980, on the subject NCR

N

Assumptions | //// ‘ .
Motor life is a conservative 5 years in normal opiru g environment i.e.,

radiation - negligible (§10¢ rads), temperature - 4(”C with temperature ri:e
§ maximun allowable rise by NEMA MG-1 Standard, b
vy AR e e
. Contract 73C31-83582
AP W o : L
“ o _Auxiliary Air Cougunon. Ceneral lhc:}i
60 Hz, 3 ghu. Class B insulation, open’d

1y

dity S 80 percent.

' "?'.l .

L

o

¢, 20 HP, SF=1.15, 460 volt ac,
ripproff enclosure, frame 256T,

)
o, eveils

,ﬁ% o NEHA ¥G1-1972 applies.

iy ~ Operating Eavironment: Tempersture 115° F (46.1°C)

A Relative Humidity 100 percent

Fen . v . ) Radfation Begligidle

¥ .Calcnhuogs \.\
Radiation - Negligible, materials are qual(ﬁgd for full life (5 years) as
far a- radiation is concerned. \
Humidity ‘ \\

Since this motor i4 of open dtippro}f design, measures mwust be taken to insure
that moisture is Dot absorbed into the winding insulation. No problem exists
vhea the motor, {s operating since the heat generated in nommal service precludes
moisture absgrptions. However, during periods when the motor is idle, moisture
could be absbrbed in the winding. Therefore, an administrative procedure will
be establidhed such that the motor is operated at regular intervals (mot te
exceed ek) to drive out any excess moisture. \

rs were specified to conform to NE'A YC1-1972. The allowdble temperature
rise vas specified not to exceed 90°C above an ambient temperature of 40°C,
This requirement is identical to the maximum temperature rise alloved by
NEMA MG1-12.42 for a Class B insulution system vith a SF of I.IS\
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(  Motors operating above a referenced 40°C ambiest are allowed a temperature zise
\\tn accordance with the fcllowing formula from paragraph 12.42 of NEMA MG1-1%72:

™. Temperature rise = 0.9 (Ty, = 1,) 4

\

& vhere the hot spot temperature, T, _ = 140°C

‘aad the ambient temperature, T. s"?.s.x'c .
Therefore'the maximun 2llowable temperature rise is 85°C. The heat rua data
vas not available for these motors; however, the motors were allowed a 90°C
rise by the specification. Assuming the canufactvrer supplied a motor that
conformed to specified temperature rise requirewents, we would exceed
the maximum allokable tempersture rise for au ambient of 46.1°C by 5°C.
Applying the 10°C Rule (an approximation of Arrbeaius's Law as applied to
insulation materials) allows us to determine the zging effects on the motor.
Using the assumed 5-year motor life we can cperate up to 95°C (85°C + 10°C)
and still bave one half of five or 2.5 vears of :?tor insulation life.

Sources of Information _//
. /

Tezperature rise - Contrac 73C3X-33582/////’
Temperature rise - NEMA NG1-1 72

6 Eavironments - SNP FSAR hngra\p\! .11.2.3 and MiB Contract Engineers
/

-------------.-—-J;--_------_ -----------

- Data ; \
Contract 72C30-92610 (H;l),//

Auxiliary Feedwater Pumps, Allis-Chalmers, 500 HP, SF=1.15, 6600-volt ac,

60-Hz, 3-phase, Class insulation, open dripproff eaclosure, framg3ORSS;
NEMA MC1-1967 applies.

Operating Environment: Temparature 120°F (48.9°C)
Relative Huzidity 100 percent
Radiation . Negligible
Calculations .

as far/as radiation is concerned.

Radi::jy = Negligible, materials are qualified for full life (5 years)
\

\

Humidit

nce this motor is of open drippto?l design, measures ;:\; be taken to {nsure
hat moistuve is not absorbed into the winding insluation. No problem exists
vhen the motor is operating since the heat generated ia normal service precludes
moisture absorptions. However, during periods vhen the motor is idle, moisture
could be absorbed in the winding. Therefore, an administrative procedure

will Le established such that the motor is operated at regular intervals

(not to exceed 1 veek) to drive out any excess moisture.
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The motor temperature rise requirements at the nameplate rated horsepover were
specified not to exceed 70°C over a 40°C ambient. A 90°C rise at a SF of 1.15
was specified for short-time service only. This corresponds to the maxioun
Class B temperature rise allowed under NEMA 4C1-12.42 dated February 1971.

The yse of a Class F insulation while limiting the allowable temperature rise
to thdt of a Class B system, is one method of providing a conservative motor
design.\ Motors operating above a 40°C ambient are allowved a temperature rise
io accordancé with the following formula:

Temperature rise = 0.9 Ty, = )

where .che ‘hopspot teupérature T,. = 140°C for a Class B insulation system
and the ambignt temperature T. !!.D‘C p

Therefore, the maxi allowable temperature rise above the listed operating
temperature for a Clags B system is 82°C at ;’sr of 1.15. The temperature rise
of the motor zccording\to the magufacturer's test report was 45°C at a SF of 1.15
vhich is substantially dess than the maxigum allowable temperature rise.

Sources of Information /

Teapcgature rise = NEMA MG1-1967
lnvirénlcnta = SNP FSAR Parag ph‘s,}l.Z.S and MEB Contract Engineer.
Co:;elii.uou A\
'ihc motor on contracts 73C31-83582 and 52630-92610 are considered adequate

to operate in their norpal and accident environments outside containment for a

winizum period of 2.5 4nd 5 years respectively. It should be moted that any

normal maintenance as required by the manuficturer will need to be perforned
to eosure full motoy life. '

Prepared by lQn: é ghh Q. m hifh, e

Reviewed by ’/éﬁ_m: ~/e2/ 7

/
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. TENNESSLEE VALLEY AUTIIORITY

F. W. Chandler, Chief, Electrical Engineering Branch, 18C126 C-K

John A. Raulston, Chief Nuclear Engineer, W10C126 C-K

DEC1< 1380

SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 - CLASS IE REPLACEMENT MOTORS FOR
HVAC EQUIPMENT - NUREG-0588 COMPLIANCE

. -

As a result of NUREG-0588 compliance review, a number of drive motors
for fans from the auxiliary area ECS were identified as having less
than 40-year life when subjected to normal and postulated abnorzal
environzents. These motors are identified below by horsepower, Neza
frame size, and equipment mark numbers. All motors shall be 460-volt,
3-phase, 60-Hertz, 1750-r/min motors. Please take the necessary
action to procure nuclear grade, IE replacement potors. These motors
should be installed at the first refueling outage and not later than
July 1982 (actual interim-use 1ife of the existing motors can be found
in your EEB 801107 951). Required delivery date is thus July 1

1982, Required motors are as follows:

. SQN
- Qty HP NEMA Frame Equioment Mk No.  Function Unit
iy 1 3 1827 47A373-27 EGTS AHU 1
" 1 3 1827 §7A373-28 EGTS AHU 2
& 1 5 1841 47A373-4%0 Spent Fuel Pit AHU 1
1 1 5 18471 47A373-51 Spent Fuel Pit AHU 2
2 3 1821 47A373-15 RHR Puzp Cooler 1
—— N 3. 1821 87A373-16 RHR Pump Cooler 2
— 3 1821 47A373-19 SIS Pump Cooler 1
—g T 1827 47A373-20 SIS Pump Cooler 2 )
2 3 1827 47437342 Centrifugal g
Charging Pump
Cooler
2 3 1827 &7A373-43 Centrifugal 2
Charging Pump
Cooler
1 5 1841 47A373-25 AFW & Doric Acid 1
Pump Cooler
1 5 1841 47A373-26 AFW & Boric Acid ¢
Pump Cooler
1 15 25471 A7A373-23 CCW & AFW Pump 1
Coolers
T -9 254T B7A373-28 CCW & AFW Pump 2
Coolers -
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F. W. Chandler

DEC 1 0 1980 | A

SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 - CLASS IE REPLACEMEIT MOTORS FOR
HVAC EQUIPIENT - NUREG-0588 COMPLIANCE

_ SN
Qty BHP NKEMA Frame Equipment Mk No. Function Bnit
2 20 2567 "~ BTA373-29 Pipe Chase AHU 1
2 20 2567 47A373-30 Pipe Chase AHU 2
2 5 1841 KTA373-17 Containment Spray 1

y Puzp ABU

2 5 184T 47A373-18 Containment Spray 2

v . Pump AHU

e 184T 4TA373-31 Penetration lDooa 1
% e I Coolers A '
N5 1841 47A373-32 Penetration Rooa 2
- : Coolers

3% S, 1847 B7A373-33 Penetraticn Rocm 1
L Coolers

12 8 1847 BT7A373-34 Penetration locm 2
= ; Coolers

i 1847 §7A373-35 Penetration Room 1
- Coolers

2 5 184T B7A373-36 Penetration Rooa 2

. Coolers

2 - 8 1841 87A373-37 Penetration Room 1

. Coolers

2 5 184T §7A373-38 Penetration Room 2

Coolers

1 20 2567 B7A370-92 ABGTS Fan 1

1 20 256T 87A370-93 ABGTS Fan 2

1 20 256T R7A370-94 ECTS Fan 1

1 20 256T §7A370-95 EGTS Pan 2

The motors must be of the same frame size as shown above in order to

interface with the existing driven equipment.

1.15.

motors, with type RH insulation, qualified to IEEE338-1974 in

Service facter shall be

Motors shall be equal to Reliance Duty Master X-T TEFC ac

o W
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F. W. Chandler

f 0 1380
! SE%GS¥AH NUCLEAR PLANT UNITS 1 AND 2 - CLASS IE REPLACEMENT MOTORS FOR
HVAC EQUIPMENT - NUREG-0588 COMPLIANCE

acccrdance with Reliance Report NUC-9.- 40-year life at (1) total
integrated radiation dosage of 2 x 10 rads; (2) relagive hgmidity of
100 percent; (3) maxizum operating temperature of 175 C (80°C maximum
rise); and (4) pressure oF plus or minus 10 inches water gauge.

This request was coordinated with your Barry Gore.

L]

John A. Raulston

ce: *R. W. Cantrell, 204 GB-X (2)
.« 7T. G. Chapman, W10C165 C-K

“ 7 - Re A Costner, W11D190 C-K

2. L. W. Lau, W9C143 C-X

> 2 Ce As Myers, W9C135 C-X

. - - .
Sy et copigp: s s

: 'flei;c prévide EEB with a PR for these replacement motors and prepare

an ECN as required. NCR SQNEEBS8010 is applicable. Coordinated with
JCX.

ek .

RWC:MGR -
cc: MEDS, EUB37 C-K
G. G. Stack, Sequoyah CONST (&)

E803%0.06

-
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SEQUOYAH NUCLEAR PLANT
JUSTIFICATION FOR CONTINUED OPERATION
®"CCS PUMP MOTOR"

TER ITEM NO, - 44
T T T TVA ID No.

2-MTR=T0-23
1=-MTR-70-33
1=MTR-70-46
1=-MTR-70-51
2-MTR=-T0-51
2-MTR-T70-59

.

For JCO, see attached
EQS No, MEB-70-024 R2 and EQS No. MEB-72-025 R1

G25175.01

Status

To be replaced H
Replaced

Replaced

Replaced

To be replaced

To be replaced

— /] s ./
Prepared by: _ / 4:»— &, u/o'/}:,.,—) 6/“/6/

Reviewed by: %%& 6-22-84
S hiheRR ¢
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Sheet No. MEB 70-024

: : TVA 1D No. ccs Pump Motor
Revision No. 2
= EQUIPMENT QUALTFICATION SHEET (EQS)(REV 2)
N Menufacture znd Madel Number is Chalmers Model 012 Tyve FOD

Verification of Table Information (Table 3.11-7 6 8  Sheet 18 and § )

X Equioment Tyoe - The equipment has been icentified as per TVA 1D number ’
designations (e.g., MOV, SOV, etc.).

X _Location - The location has been identified (e.g., Inside Primary
~ Containment, Annulus, Individually Cooled Rooms, General Spaces, or
* area affected by HELB outside primary containment).

Comdonent - A unique TVA ID number has been agsighed (E.g., FSV-68-308).

X _Function - A functional description of the component has been given
(e.g., Steam Generator Blowdown).

X_Contract No., “anufacturer, and Model No. - The contract number,
manutacturer, and mocel number has been given.

X_Abnormal or Accicent Environment - All abnormal or accident environ-
mental conditions epplicable to this equipment have been identified
either in tables or by references to figures from tables.

X_Environment to Which Qualified - The environment to which the equipment
has been qualified 1s acaressed in efither the tables or the environmental
analysis attached.

X_Category - A category of a, b, or ¢ has been defined for the equipment.

x_ Operation and Accuracy Recuired and Deronstrated - The operation and
2CCuracy required ang cemonstratec hzs been derined.

Qualification Status (check if apolicable, NA if not)

NA Qualification Resort and Method - A qualification report and the method
of qualification has been i1dentified.

X Environmental Analvsis - An environmental analysis has been done, attached
to tne tQS, anc independently reviewed by the responsible organization.

xa Qualification bv Similarity (If applicedble) - A justification for
quaiificaticn 2y similarity is attaches to the EQS censidering all the
ebove factors anc referenced to the acorooriate tables.

Na Qualificaticn of Several Exact Componerts (1f applicable) - Hhen an EQS
15 used for mcre tnan one 1tem, a 1ict of all exact components are given
2s an 2ppendix with all references to 2opropriate tables with justification
for qualification considering all the 2cove factors.

X Interim Quali€‘cation (If applicadble) - (Open item) - CoTporent has been
getermined %0 ¢ qualified only for a 1mited interim operation, an NCR
has been written, and 2 qualification or replacement plan is attached.

NCR No. SQw EE2 8010

XA Unoualified Co-sonent-(Open item) (1f epplicable) - Component has
been determined to be uncualified; the following is attached to EQS:

&

j KCR number, reason for non-qualification, and definit.on of TVA's
&. ; qualification or replacement plan.
NCR No. ~_ [N\~

Prepared by: 75\4._..
Reviewed by:

QA Acceptance: 4




MEB 70-024 R2
Appendix I R2

Refer to NCR SQNEEBEOQ10.

These motors have been determined by analysis to be qualified for a limiced

interinm period (sce MEB 72-025 Appendix II |TEM \&

Motors will be replaced with fully Qualified units as soon as possible
after receipt of replacesents,

——YeY/)

’, /
Revicwed by: \~'¢\’..'gr)£{" tz /4




Ihs ‘ ' ' JULEe v Mﬁ 2l om 1ov
L TVA 1D 1o, CoMDnlmelT Scaay PU.InF
EQUIPHENT QUALIFICATION SHZET (EQS) (REV)) ;

@— Manufzcturer and madal number |\\e<SThGIPude HSW)
Verificetion of Teble Information (Table _D.\\=T  Sheet _ 7 )

/
/_ [Ecuioment Tvoe - The equipment his been identified as per TVA 1D number
designztions (&x. oY, SOV, etc.). .

~// Location - The location has been identified (Ex. Inside Primary
Containmznt, Annulus, Individually Cooled Rooms, Ceneral Spaces, or
area effcczed by KElg ou.sxde primary cowta1nr=nt)

~/ICOﬂoonewt - A unique TVA ID number h2s been ass1gned (Ex. FSV-62-308),

// Function - A functional, descr.ptxon of the component hzs been gwxen
{Ex. Steim Generztor Blowdown). .

J/ Contract MNo.. M2nufacturer,.and Model No. - The contract number,
manuieciurer, ang model numser nas been given,

Abnormal or lfzcident Environmant - All abnermz] or 2ccident environe-
mental congitions &pplicedi2 tc this equipment have been icentified
i either in tables or by references to figures from tzble.

J/ Environra2nt to Which Qualified - The environmant to which the quxprow»
N has besen cuaiiTied Lo 15 acdressed in either the tables or the cnv1ron-
=, menta) analys1s attached

.
. ., r P L . - - -

q/ Catecory - A cateogry of g, byore has b:en defxned for the e1u1pment

" Daeration and Accur: .ty_Recuired and Denonst*ated - Tho operation and
2CCUraty required ehi0 Comonsireice nas bCEn cerined.

Qualificaticn etztus (chesk if aoolicable, HA if not)

4//0ua1€fica:ian Penort 2ng !tethod - A qualification report and the method
of quzliiication nas Leen icentified.

W Envirsamonta) Anilysis - An envircn—eniz] analysis has bzen done,
attacnzd 10 tne (S, &nd independently revicwed by th2 responsible
organizetion.

NA Quelificatien by Similzrity - (I Aoplicable) - A justification for
QualiTitetion dy s.ﬂ1n“r.., is ettachad to the EQS censicering all the
2dove faciors and referenced to the approprizte table.

NA Qualification of Sevora) Exact Co=9nnent - (1f Applicable) < When an
‘ EQS 15 usec tor rare tnan one 13t 3 115t of all exact components is
: : given 2s an attachment with 211 references to appropricie tables

with justification for quslification consicering 211 the ctove facte:s,

v

A Interim Nualification - (l‘ Rxplicable ) = (Cpen 1tem) - Component he-
boen cotemineo te be gualified oniy for ¢ limited interim overetion,
an KI2 has been writton ¢nd a q.:lx.xbatxow or replace—ent plan is
sttached.




MeR 12.02S R!
EQUITITNT QUALITICATION SHELT (FCS) (Continucd) SWKT 20F2

MNA Unquziified Cowncnent (Onen Iten) - (If Applicable) - Component has been
determined to be uagualified; the vollewing is 2tlached to £QS: NCR
number, reason for non-qualification, justification for continued safe
vperation, and definition of TVA's qualification or replacement plan,

. Prepared by: (:> i
3 : Revicved by: :‘ d/l/ -

QA Acceptance:
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MEB 72-025 g,
Appendix I Ri a1t 107 |

Westinghouse HSWI

These motors have been determined by analysis to be fully qualified
ITEM \&)

for the service intended (see Appendix Il

Prepared by:
|

Reviewed by:c:A}
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SEQUUYAH NUULEAR PLANT October 11, 1520
NCR SQN EEB 8010 % " Revision 1

NCR SQN EEB 8015 October 27, 1580

L ——— Ay A

Al B . .

The approach used to establish that the motors listed in NCR SQN EEB 8010 and
the one motor (Chilled Water Pumps for Skutdown Board Room Elevation 734),

of NCR SQN ELB 8015 which is addressed in these calculations, are safe for
conticued operaticn pendinog full qualificacion combined partial test data
with verbal and sometimes written information on motor materials to support
snalytical assumptions and conclusions reached. This szme approach was used
to determine aging effects on the motors for their given operating and
accidest egvironmesots. The envicronments conmsidered werc temperature,
bunidity, and radiation. ,

Temperature

Temperature rise test data are available for scme mutors. For those cotors
for wbich we do pot have temperature rise test data, we assumed a maxizum
rise as specified by the contract. Using this value and the most severe
teoperaiure cendition the motor would experience, the maximum operating
tenmperature of the motor was deternmined. This temperature was compared to a
pormal ambient of 40°C at which all motors arc rated (ITMA MG-1). The 10°C
Rule (an apprezimation of Arrbenius's Law as applied to insulaticn materials)
was used to establish the cperating life of the motor. (We assumed,
conservatively, a five yecar life focr the motors based on 40°C ambient and
motor temperature rise.) The 10°C Rule states that for each 10°C rise in
terperature cbove some reference temperature at which the material is able
to operate without degradation (in our case 40°C plus the allowable tempera-
ture risc) the useful life of the material is halved. Therefore, a 10°C
temperature rise above the maximum allowsble temperaturc of the material
would reduce the life to 2.5 years. Using this approach we can establish
the motor aging due to temperature effect.

Humidit! .

All the motors listed on NCR 8010 operate in environments of 80 percent
bunidity or less. Years of motor operating experience and assurances

from motor marufacturcrs attest to the fact humidity at these low levels
will pot cause the motors to be functionally incperable nor degrade motor
perforaance. The one rotor addressed ou NCR 8015, the Chilled Water Puups
for Shutdown Board Rocw Contract £3716, must operate in 3 100 percent
humidity cnviroament. Since this motor is of open dripproof constructicn
measures must be taken to insure that moisture is not absorbed into the
windiog insulation. No problem exists when tlhe motor is eperating. !Mowaver,
to prevent moisturc absorption when the motor stands idle for long perieds,
an administrative procedurc will be establizhed that causes the moter to be
operated at regular intervals to drive out excess moisture.

DN6
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Eadiation

— The materials for all motors in enviroaments greater than 104 rads
(considersd ncgligible) were identified and their radiation damage

threshold compared to the operating and accident egvircaments. In all cases
the radiation damage threshold of the materials was equal to or higher

than the cesbined 40 year normal dose and the integrated accident dose. The
potors were tSerefore considered acceptable for the radiation eavironments
in which they were to operate. !

l
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SEQUOYAH NUCLEAR PLANT Octobe: 33, 198Q _

NCR SQN' EEB 8010 - AT . ' Revisicn 1 °°
October 27, 1980

Justification for Continued Safe Operation of 1E
Hotors oo the Subject NCR

Purpose i

The following calculations support TVA's conteaticn that the motors of the
poted contracts will operate in their respective acbient aand accident
eovironments as listed in the SiP FSAK patagraph 3.11.2.3. This comstitutes
justification for coatinued safe operaticn.

Assumptions - are noted in each section
Contract 72C38-92802 (XEB)
Data

1. Spect Fuel Pit Pump ANU - Linclola Electric frame T2523, S¥P.
230/460v, 60Hz, 3ph, Class B issulation Max Tezp. rise BO°C @
40°C ambient (TEFC)

Operaticg Eovirosment: Temp. 43.3°C (110°F)
Humidity 30-80%
Radiatica 10° rads (40 year mormal dose)

No accident dose.
Calculations ‘

Radiation - The materials composing the motor* have a radiation dumage
thre:bold that exceeds the maximun 40 vear normal dose plus the integrated
2ccident 1 year dose. Minimum material threshold = 4.5 x 107 rads.
Therefore, the motor is qualified for 5 years life as far as radiation

exposure is concerned. (5 years arbitarily chosen as conservative
estimate of insulatics life).

Temperature - Motor was specified to NEMA Standard YMG-1-1967. For motors
operating-above a referenced 40°C ambient NG-1-1987 (as modified in
February 1971) allows a temperature rise io accordance with the formula:

Temperature rise = 0.9(7hs - T.) where: Ths = hot spot iemp. = 130°C
T‘ = ambient temp = 43.3°C

Maxioun allowable temp. rise = 0.9 (130-43.3) = 78°C or rounded to
pearest 5°C = §0°C l

*Motor materials per Vesodor ~
Radiation Threshold per ZEB Cable group: Lead wire - polvethelene
(4.5 x 107 rads), propalene (5 x 107 r), magnet vire ipsulation -
class F film code cepper Essex Thermetex (3 x 10° r), slot insulation
Epoxy saturated Dacron fiber Durcid (5 x 107 r), phasc issulation-

Aramid fiber Nomex (5 x 107 t), sleeving Acrylic coated fiberglass
(1 x 10° ¢) '\
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Tlhe tewp tise per the wanfactuzesr's test icport was 80°C at a S.F. of 1.13
- Therefore we have a 0°C margin. This motor can operate at an overall
.- temperature of 80°C + 43.3°C = 123.3°C i.e., the motor may operate in an
ambieat of up to 123.3°C -80°C = 43.3°C cootinuously without exceeding its

maximum overall temperature limitatiocas. (5 year life). ‘

numicity = 4p1s motor is totally enclosed fan cocled (TEXC) and is therefore
imzune to bumidity effects.

2. CCS Pump and AFW Pump ;kU - Lincoln Electric frame T2556, 15 HP 230/
460 V, 60 Hz, 3 ph, Class B insulaticn, Maximum temperature rise
80°C @ a 40°C ambient (TEFC)

Operating enviroament =« same as item 1.

Radiation - Justification same as 1.

Calculations

. Tecperature - Same as 1 except: Temperature rise by report was 72°C. We
bave an 8°C margiz. This motor may operate in an overall temperature of
80° + 43.3°C = 123.3°C i.e., the motcr may operate in am ambient of up to

123.3° - 72°C = 51.3°C without exceeding its paximum overall temperature.
— (5 year life)

Hunidity - Same as 1.

3. Penetraticn Room Coolers - Lincoln Electric frame T2523, S NP, (TEFC)
230/460V, €0 Hz, 3 pb, Class B insulation, meximum temperature rise
80°C @ 40°C ambient.

Calculations

Duplicate motor to item 1, same cperating environment, justified same as
item 1, same test data applies. (5 year life)

4. AFW and Boric Acid Puzp ANU - Lincels Electric frame T2523, 5 WP,
230/460V, 60 Hz, 3 Ph, Class B insulated, caxizum temperdture rise
(. 80°C @ 40°C amdient (TEFC).
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Duplicate cotor to item 1, same operating enviroczent, justified same as ites
1, same test data applies. (5 year life)

S. Containment Spray Pump AWU Lincoln Electric frame T2557, 20 KP, 230/
4EQV, 60 Hz, 3 Ph, Class B Insulation, maxinum temperature rise 80°C
@ 40°C ambient (TEFC).
Operating eavironment Temperature 43.3°C
Humidity 30-80 percent
Radiation £.8 x 10° rads (40 year dose
B 1%10%+ 7.8 x 10° accicent)

Cooputations
Radiation = Justification same as itez 1

Temperature - Same as item 1 except, temperature data is not available.
Tbus, we assume the maxizum allowable hezt rise per
the specificaticns and standazds i.e., 80°C. Using the
same calculations 2s in 1, the maxioum azbient temperature
in which the motor can operate is 43.3°C. (5 year life)

..

Bumidity - Same as item 1.

6. Pipe Chase AHU - Liccoln Electric frame T2557, 1 HP, 220/460 V,
60 Kz, 3 Ph, Class B insulation, maximum tecperatu:e rise £0°C
€ 40°C ambient (TEFC).

Operating envirorment: Temperature 43.3°C
Numidity 30-80 percent
Radiation 1 x 10° rads (40 year dose)
no accident dose

Calculations

Duplicate motor to item 5, justification is the same as for item 5. (5
year life)
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7. Esergency Cas Treatment AWU - Linceln Electric frame T2518, 3 WP, 230/
460 V, 60 liz, 3 Ph, Class B insulatioa, maximum temperature rise
€0°C @ 40°C ambient (TEFC).

Prersting envirocment: Temperature 43.3°C

Huoidity 30-80 perceat

Radiatiocn 1 x 10° rads (40 year dose)
po accident dose

Calculations

Radiation - Justifications same as iten 1

Temperature - No temperature data availzble. Maximum rise of 80°C
assumed. Usinog the sa2ce calculations as in ] the maxioun
ambiect temperature 2liowadle is 43.3.°C.

Humidity - Sape as item 1. (5 year life)

Data

8. RHR Purp Cooler - Lincoln Electric frame T2518, 3 RP, 230/460V,
60 Hz, 3 Ph, Class B issulation, maxicum temperature rise 80°C
@ 40°C asbient (TEFC)

Operatinog cnvironment: Temperature 43.3°C
Humidity 30-80 Percent
Radiation 6.5 x 10% rads (1 x 10° 40
year + 7.5 x 10° accident dose)

Calculations

This rotor is a duplicate of item 7 and the justificatioms is the same as
for itex 7. (5 year life) .

9. SIS Pump Cooler AKU - Lincoln Electzic frame T2518, 3 HP, 230/460 V,
60 Hz, 3 Ph, Class D inculation, maximun Lemperature rise BO°C @
40° azbient (TEFC).

Operating environment: Temperature 43.3°C |
Humidity 30-80 percent
Radiations 6.6 x 10° (1 x 10° 40 year +
$.6 x 10% accident dose)

Calculations |

This rotor is a duplicate of item 7 and justification is the sace as for
item 7. (S year life) \

\
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Dati '
10. Central Charging Pump Cooler ANU - Lincoln Electric frame T2518, 3 KP,
;230/460V, 60 Kz, 3 Ph, Class B icsulatios, maxizum temperature rise

- 80°C @ 40° ambient (TEFC).

Uptlaiiug eovironment: Temperature 43.3°C
. Humidity 30-80 percent '
Radiation 7.6 x 10% (1 x 10% 40 year +
6.6 x 10° ambient dose)

Calculations

This motor is a duplicate of item 7 and justification is the same as for
item 7. (5 year life)

11.& Emergency Cas Treatment Fan and Auxiliary Building pas treatment fag-
12. Reliance Motors = 20 HP, 230/460V, €0 Hz, 3 ®h, Class B iosulation,
frame 265T, (open dripproof) SF=1.1%

Operating Envirconment: Temperature 43.3°C (110°F)
Humidity 30-80 percent
Radiatiocn 108 rads (40 year dose),
No accident dose

Calculations

Radiation - The materials composing the motor™ have a radiation danage
threshold that equal or exceed the maximum 40 year normal dose plus the
integrated accident 1 year dose. Minimum material threshold = 1 x 108

to 1 x 107 (fiberglass impregnated with polyester resin). Therefore, the
motor is qualified for a 5 year life as far as radiation exposure is
concerned. .

Temperature - Motors were specified to NEMA Standard MG-1-1967. For moters
eperating above a referenced 40°C ambient MG-1-1967 (as modified in February
1971) allews a temperature rise im accordance with the formula:

Temperature rise = 0.965 (Ths - T‘) her Ths = hot spot temperature = 140°C

T‘ = acbiect temperature = 43.3°C

Therefore, maximum allowable te=perature rise = 0.965 (140 - 43.3)
93.3 or rounded to nearest 5°C = 95°(C |

The temperature rise (per verbal communicatiens with the‘;otor vendor
and NEB personnel 2nd net vet verified) was 63°C ¢ a ST of 1.15.
Since we bave no verified data ve assume the rmazimum allowable
temperature rise per the specifications and staodurds which is $0°C.

\
|
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Tberetore, we have a 5°C margin. This motor can operate at an
é—. overall temperature of 95° + 43.3°C = 138.3°C i.e., the motor may

operate in an ambient of up to 128.3°C = $0° = 48.3°C without exceeding
it's paxioum overall temperature limitatioms. (5 year life)

*Mator materials per Vendor (Verbal not verified in writing)

Magoet wire = heavy polyester (8 x 10® r) or polyesterimide-amide-inide
overcoat (3"x 10° r) lead cable - EXAR 350 (2 x 10% r), slot liner - Nomex
polyester (5 x 107 r) coil lead in-Acrylic resin fi berglass (1 x 10 r),

top \edge (stick) - t;bczglass impregnated polyester resins (1 x 10° to
1x107 1)

destick - Xomex 410 (2 x 10%°'r), film stick sl.t spacer polyester glass

(1 x 10% r) adhesive tape - glass tape acrglxc adhesive (1 x 10°), phase
insulatioa - varnished glass cloth (1 x 10° r), correction xnsulatzon-
acrylic resxns fiberglass (1 x 10° r), tie tape-treated glass (voven glass
type = 1 x 10% ¢) fzrst and 1ast lamipation of stator - polyester 1morezuated
fiberglass (1 x 10% to 1 x 107 r) resius on windings 2 epoxies (1 x 108 r)

Ruzidity - These motors operate in an atmosphere of 80 percent
bumidity maxisum. Humidity at these low levels will pot contribute
to moisture accumulation io the motor windings and subsequest

‘ iosulatien breakdown.

T ——— . — e W e e e e e e e e e - —

Contract 76K35-83673-1 (NEB)
Data '

13. 4BO-V Board Room ANU - Westinghouse frame 254T, 15 HP, 230/460 V,
60 Hz, 3 Ph, Class B insulation. (open-dripproof) SF=1.15

Operating Eavironment: Tewperature 46.1°C (115°F)
Humidity 30-80 percent
Radiation Negligible

Calculation

Radiation - Negligible, materials are qualified for full life as far as radition
is concerned. (5 year life)

Ternerature - Motors was specificd to NEYA 'C-1-1972. For motors operating
above a reierenced 4C°C ambient NG-1-1872 allows 2 temperature rise in
accoréance witd the formula:

Terperature rise - 0.9 (T T, ) where Th = hot spot tepperature =
140°C E .

v
(’ T' = ambient temperature = 46.1
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Therefore maxioum allowable temperature rise = 0.9 (140-46.1) = 85°C Ve do X
not bave heat rise data and therefore assuming the maximum allowable rise }
by the specification and the standard of 90°C we get a = 5°C margino i.e.,

at 46.1°C we are 5°C over our maxioum allcwable rise. If we apply the

10°C Rule (an approximation of Arrhenius's Law as applied to insulation
materials) to determine the aging cffects on the motor. If we assume a 33
very conservative life of 5 years for the motor insulations thea we could \
operate up to 95°C (85°C + 10°C) and still bave one-half of five or 2.5 years

of motor insulation life.

Huzidity - These motors operate in an atmosphere of a maximum of 80 percent \
bunidity and as scted for moter sumber 11 anod 12 this preseats no problenm. /

Contract 71C30-92685 (M=EB) //
Data

14. Component Cecoling Water Pumps = Allis-Chalmers type FOD, Model 012,
fraze 587US 460V, 60 Mz, 3 Ph, Class B icsulaticn, S.F. = 1.0, 350 ¥P

Operaticg Eavironment: Temperature 117°F (47°C) at 20 seconds, 111°F
(44°C) at 160 seconds, 116°F (47°C)
at & mioutes, 121°F (45°C) at 10
minutes, linear declipme in 24 hours
to 104°F (40°C) comtisuous
FRumidity 100 percent
Radiation pegligible

Calculations

Radiatien - Negligible, materials are qualified for full life as far as
raciation is concerned. (5 years life)

Hunidity - Motor has 500 watt space heaters which will operate aoy time the
moior 1s idle. This will prevent any moisture problems in the windings.

Teoperature = The very short term ambiest temperature rise to 45°C should

pot be long enough to allcw the motor to stabilize at that higher temperature.
Kowever, from a conservative point of view we will assume that the 9°C rise
in asbiept is a cooticuous duty. These motcrs were specified to NEMA
Stendard MC-1-1967. Our amdient is 45°C. Therefore, temperature

rise = 0.9 (130 - 49) = 73° rounded to cearest 5°C = 75°C. According to

tte manufacturers the temperature rise is 45°C at a SF of 1.08. This is

well below our maximum allowable temperature rise. Thus, the moter is
satisfactory for full life as far as temperature is concerned. (S-year life)

~
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Contract 73C38-83532
Pata

15.: Cozponest Cooling Water Booster Pumps - Allis Chalmers, Type RG,

Model 113, 230/460V, 60 Hz, 3 Ph, 15 ¥P Class B insulation, SF =
118

Operatidg Environment: Temperature 104°F (40°C)
Humidity 98 percent
Radiation Negligible

Czlculations
Radiatica - Negligible, materials are qualexed for full lee as far as
radiatioa is concerned. (10 year life)

Husidity = Motor has 50 watt space beaters which will operate wheo the aotor is
dle fhis will prevent any moisture problems in the windings.

Terderature - Maximum allowable temperature rise is 70°C at rated nameplate
B.p. or 90°C at 1.15 service factor both referenced to a 40°C ambiect. We
bave po test data available so if we assume the motors have a tewperature
rise of 90°C at SF cf 1.15 they will be satisfactory for full life of the
insulation. Even if the motors exceed the maximum allowable rise by as
ouch as 10°C i.e., to 100°C they will still have a useful life of 1/2

of the full life value (see item 13). Assuming a five year life this yields
an effective life of 2.5 years.

Cootract 71C30-92646 (MEB)
Data

16. Cootainment Spray Pumps - Westinghouse type LAC, frame 6808-S, podel
ESW1, 6600V, 60 Hz, 3 Ph, 700 KP, iosultaicn - Class F, Si=]. 15
Class B 1nsulat °n specxfxed

Operating Eavironment: Tezmperature 110°F (43.3°C)
Hunidity 30-80 percent
Radiation 8.5 x 10% rads (40 viar
normal dose 1 x 10% plus
7.8 x 10% rads 1 year integrated
accideat dose)

Calculations

Radiation and Humidity -~ The insulation material io these motors was tested to
2 x 15% rads and for humidity in accordance with the proccdures of IEZE 275.

See Westinghouse Qualification Reports WCA?-E734 Fev. 1 and WCAP-7829 pages 15,
16, 40, and 54. These levels exceed our operating acd accident enviromment.
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Temperzture - In accordance with the above noted qualificaticn reports the in:ula-
tica material is qualified for a 4O-year life at cootisuous operation at 105°C.
Our zmotors will operate at a temperature of 111°C (68°C rise per test report plus
43°C ambient). However, this is only infrequent operatiom. Each motor will be
tested eight times per year for two hours per test. This test time plus a
conservative margin of 30% for other possible tests equals to only 32 hours

per y:zar or 53 days over a 40 year pericd. lMoreover, the 2-hour operating tize '
is pot sufficient for a motor of this size to reach its continuous operzting
terperature. Four to six hours would be required for the motor to reach its
sorzal operating temperature. |

Therefore the overall aging effect due to temperature is megligible and the
motors are qualified for a full 40 years. '

Sources of Information

Haterials in motors - Manufacturer test reports and verbal ceatact between
XEB/MEB and Vendors

.. —

Temperature rise limits - AZHA Standard MG-1 various dates
Eavirooments - SNP FSAR Paragraph 3.11.2.3 and EEB Nuclear Staff

Conclusicns

211 potors on the above contracts are ceasidered safe for interis operation

io their pormal 2nd accident enviroamects for periods from § to 2.5 years

as noted under each contract decignation. The Cent2inment Spray Pump Mctors
Contract 71C30-52645 are fully qualified for a 40-yecr life in their operaticg
eavironzent.
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SEQUOYAN NCR SQN EE3 8015

Justification for continued Safe Operation of 1E
Motors on Contract 75K36-83716 Only

Do e m
——

The following calculations support TVA's contention that the motors of the
poted coentract will operate in their respective ambient and accident
environments as listed in the SNP FSAR paragrapn 3.11.2.3. This constitutes
Justification for continued safe operationm.

Assumptions

Hotor life is a comservative 5 years in normal operating eavironment i.e.,
rediation - negligible (S10% rads), texperature - 40°C with temperature

b e~ LI SR

rise $ meximwu allowable cise by WEUA 10-1 Standard, bumidity § 80 perceat.

Data

Contract 75K36-83716 (MEB)
Ciilled water pumps for shutdown Board Room AC systems el. 73%.0 lincoln
Electric Company, frame 256T, 20 KP, 230V, 60 Hz, 3 ph, SF = 1.1§

—
-

clzss B insulation, open dripproof, NEMA }MG-1 1972 applies.
Operating Envirooment: Temperature 115°F (46.1°C)

Hunidity 100 percent
Radiatien Negligible

Calculations

Radiation = Negligible, materials are qualified for full life (5 years)
as far as radiation is concerned.

Huzidisy

Since this motor is of open dripproof design measures must be taken to insure
that rmoisture is not absorbed isto the windiag izsulation. No problen

exists vhen the motor is operating since the heat generated in normal service
preclules moisture absorpticas. llowever, during periods whec the motor is
idle, moisture could be absorbed in the winding. Tcerefore, 28 administrative
procedure will be established such that the motcr is operated at regular
istervals (pot to exceed 1 week) to drive out acy excess moisture.

Terdezature

Motor vas specified to NEYA Staazdard MG-1-1972. For moters cperating above
a referenced 40°C azbient NG-1-1972 allow a terperature rise in accordance
with the formula: »
Temperature rise = 0.9 (Ths - T‘) where Ths = hot spot temperature =

140°C, Ta = ambient termperature = 46.1°C

Thercfore manimun zllewable temperature rice = 0.9 (140 - 46.1) = 85°C
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The temperature risc of the motor per the manufacturer's test report
was 90°C at a SF of 1.15. This mecans we have excceded our allowable
temperature rise by 5°C. Applying the 10°C Rule (an approximation
of Arrhenius's Law as applied to insulation materials) allows us to
determice the aging effects on the motor. Using the assumed 5 year
z:%:z 1If2 e can operate up to 95°C (85°C + 10°C) and still bave caoe
balf of five or 2.5 years of motor insulacion life.

Sources of Information

Temperature rise - manufactuier test reports

Temperature rise - NEMA NG-1-1972

Eavironments - SNP FSAR Paragfaph 3.11.2.3
and EEB Nuclear Staff

Conclusions ,
The motors on contract 75K36-83716 are coosidered adequate to operate in their
pormal and accident eavironmeats for 2 period up to a minimum of 2.5 years.
Temperature is the liniting facter. It should be noted that aay normal
maistenance as required by the manufacturer will need to be perfermed to
ensure full moter life.

142
M L Z:, lefo/rs !

Reviewed by: Y/ L L 4

Prepared by:

QA Acceptaace:
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SEQUOYAl NUCLEAR PLANT
NCR SQN EEB 8015 October 27, 1980
! Justification for Continued Safe Operation of 1E
Motors on the Subject NCR

Purpose &

The following calculations suppert TVA's contention that the moters cited in

NCR SQN EEB 8015 will operate in their respective ambient and accideat environments

as listed in the SNP FSAR paragraph 3.11.2.3. This ccnstitutes justification for
contisued safe operation. Thisg supplements information provided by B. M. Gore
in his submittal dated October 11, 1980, on the subject NCR.

Assurptions

Hotor life js a conservative 5 vears in normal operating envircnment i.e.,
radiation = negligible ($10% rads), temperature = 40°C with temperature rise
S maximum allowable rise by NEMA NG-1 Standard, humidity S 80 percent.

Data
Contract 73C31-83582
Auxiliary Air Compressors, General Electric, 20 KP, SF=1.15, 460 veolt ac,

60 Hz, 3 pbase, Class B insulation, open dripproff enclosure, frame 256T,
NEMA HG1-1972 applies.

Operatiug Envircoment: Temperature 115° F (46.1°C)
Relative Humidity 100 percent
Radiation Negligible
Calculations ‘

Radiation - Negligible, materials are qualified for full life (5 years) as
far as r:diation is concerned. .

Humidity

Siace this motor is of open drippro?f design, measurcs must be taken to insure
that meoisture is not absorbed into the winding insulition. No problem exists
wheo the motor is opcrating since the heat generated in normal service precludes
noisture 2bsorptions. However, during pericds when the moter is idle, moisture
could be absorbed in the winding. Thersfcre, 22 sdministrative procedure will
be established such that the motor is operated at regular intervals (aot to
exceed 1 week) to drive out any ex-ess coisture.

Temperature
~

Hotors were specified to conform to NEMA NCi-1972. The allowable temperature
risc vus specificd not to exceed 90°C above am ambient temperature of 40°C.
This requirement is identical to the maxizwun temnerature rise allowed by

KEMA NG1-12.42 for a Class 2 insulation system witi a 5F of 1.185.
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Hotors cperating above a referenced 40°C ambient are allowed a temperature rise
io accordance with the following formula from paragraph 12.42 of NIMA NG1-1972:
! Temperature rise = 0.9 (Th¢ ol

wvhere the bot spot temperature, Tb = 140°C
and the ambiest temperature, T‘ ="%6.1°C

Therefore the maximum allowable temperature rise is 85°C. The heat run data
was not available for these motors; hnvever, the motors were allowed a 90°C
rise by the specification. Assunming tbe manufacturer supplied a motor that
conformed to the specified tgmpcrature rise requirements, we would exceed
the maximum allowable temperature rise for an ambient of 46.1°C by 5°C.
Applying the 10°C Rule (20 approximation of Arrhenius's Law 2s applied to
iosulation materials) allows us to determine the aging effects on the motor.
Usiag the assumed 5-year-motor life we can operate up to 95°C (85°C + 10°C)
a0d still have one balf of five or 2.5 years of motor imsulation life.

Sources of Information

Temperature rise = Contract 73C31-83582
Temperature rise = NEMA }NG1-1972

Eovironments =~ SNP FSAR Paragraph 3.11.2.3 and MEB Contract Eng{neets

Contract 72C30-92610 (EB)

Auxiliary Feedwater Pumps, Allis-Chalmers, 500 HP, SF=1.15, 6500-volt ac,
60-Hz, 3-phase, Class F inosulation, open dripproff emclosure, fram; 3CRS6;
NEMA YG1-1967 applies.

Operating Eovironmect: Temperature 120°F (48.9°C)
: Relative Humidity 100 percent
Radiaticn Negligible
Calculatiens

Fadiation - Negligible, raterials are qualified for full life (5 years)
as far as radiation 1s concerged.

Bumidity
.

Since this motor is of open drippro?( design, measures must be taken to insure
that moisture is mot absorted into the winding insluation. Novproblem exists
wkea the motor is operating since the heat generated in mormal service precludes
moisture absorptions. liowever, during reriods when the motor is idle, moisture
could Le absorted in the winding. Thercfore, an administirative procedure

will Le established such that the moter is opersted at regelar intervals

(not to exceed 1 week) to drive out 2ny excess moisture.
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The motor temperature rise reguirements at the nameplate rated horsepover were
gpecified cot to exceed T0°C over a 40°C ambient. A 90°C rise at a SF of 1.15
was specified for short~time service only. This corresponds to the maximum
Class B tecperature rise allowed under NEMA MC1-12.42 dated February 1971.

The use of a Class F insulation while liziting tbe allowable temperature rise

to that of a Class B system, is one method of providing a conservative motor
dssisam  Marars operating above a 40°C ambient are allowed a temperature rise

in acco:darce with the following formula: ‘

Texperature rise = 0.9 (T -7 )

"where the bopspot temperature T. = 140°C for a Class B ipsulation system
and the asbient temperpture T uﬁ 9‘C

Therefore, the maximum allcwable temperature rise above the listed cperating
temperature for a Class B system is 82°C at a SF of 1.15. Tbe temperzture rise
of the motor asccording ‘to the manufacturer's test repo:t was 45°C at a SF of 1.15
vhich is substantislly less thzz the gaxizum allewable tempersture rise.

Sources of Information

. Tezperature rise -~ manufacturer's test report dated $/27/72

Tecperature rice - NE!A ﬁGI-1967

Eavirozpects - SNP FSAR Paragraph 2.11.2.3 aud !EB Centract Engineer.
Conclusioas

The motor oa contracts 73C31-83582 and 72C30-52510 are considered adagquate

to operate ic their normal and accident environc:ots ocutside cootainrmeat for a
misinun period of 2.5 and 5 years respectively. It should be noted that any

normal maintenance as required by the masufacturer will need to be performed
to easure full motor life.

Prepared by !Qn: 0( V2o € = ohop, *¢
Revicwed by ét _/2: &74 /e /20

QA Acceptance




‘ TER ITEM NO. 54

TVA ID NO. 1, 2-PS-3-140A, ~-150A, ~13%A, ~139B, ~139D, ~l144A, ~144B,
=144D

HANU?ACTﬁ!!R/HOD!L NO.

ASCO/Mod®1s SBI11AXR/TGI3A42R and SBI1AKR/TDIOA32R
STATUS 1V

JUSTIFICATION FOR CONTINUED OPERATION:

I. For pressure switches 1 2-PS-3-140A, ~150A

1. Pressure switches 1, 2-PS-3-140A, ~150A are located in the
Auxiliary Building, Elev. 714. Rooms A5, A9. They are required not to
fail in a manner detrimental to plant safety for 100 days following
a LOCA and for | month following an RHR, CVCS, Auxiliary Feedwarer,
or Auxiliary Boiler line break.

2. The pressure svitches are required to operate in the following
eavironments<:

Normal Abnormal Accident
6 Temperature: 104°7 110°F 195°F

Pressure: AT AT™ N/A
Relative Humidity: 802 9202 N/A
Radiation: Ul 3.5210% rads N/A 1x10% rads

(40 yr TID)

U2 3.5x102 rads

(40 yr TID)
Spray/Flooding: N/A N/A N/A

3. The manufacturer has tested these switches to the following
conditions as documented in ASCO test report AQR-101083/Rev. 1.

Temperature: 21007

Pressure: 2.2 peig
Relative Humidity: 1002

Radiation: 18.7 x 106 rads

4. ASCO has tested these owitches and has shown that they are fully
qualified for the envirommental conditions given in section 2
above. However, there is not sufficient seismic test data to
consider these devices fully qualified, TVA is currently awaiting
further seismic test data frem ASCO.

lgee OF Calculation (NEB 840213 221),
25¢e 8QW Environmental Data Drawings 47E235-51, -52.

-



(@

II.

3.

For

1.

2.

The seismic DBE failure mode for these switches as documented in
ASCO's September 26, 1984 (EEB 840927 019), letter is, "The ASCO
Tri-Point pressue switch will produce a change of state of the
=Tectrical output in response (to) a process input as this proccss
input signal approaches the set point. The electrical output
signal will be maintained after the change of state occurs, if the
process signal is maintained at the same level or at a level past
the point of change.” It has heen determined that these switchea
will have performed their safety requirement so long as a change of
state of the electrical output to the tripped condition does not
occur above 500 psia. These switches ars set at 100 psia and have
a 200 psi upper range limit since the process is not approaching
the set point at 500 psia a change of state would mot occur.

The above information shows that these switches will perform their
intended safety function. Complete resolution will be as
determined at NCR SQNEER8408.

pressure switches 1, 2-P3-3-139A, -1398, =139D, ~144A, -1448, =~144D
Pressure switches 1, 2-PS-3-139A, -1398, =139D, =144A, ~144B, -144D
are located in the Auxiliary Building Elec. 690, Room Al. They are
required to operate for 100 days following an RHR, CVCS, Auxiliary
Feedwater, or Auxiliary Boiler line break.l

The pressure gwitches are required to operated in the following
environments.

Normal Abnormal Accident

Temperature: 10407 110°7 128°F

Pressure: ATM(=) ATM(=) ATM
Relative Humidity: 80z 02 1002

Radiation: $x102 rads N/A 1x10% rads

(40 yr TID)

Spray/Plooding: N/A R/A N/A

3.

The manufacturer has tested these gwitches to the following
conditions as documented in ASCO test report AQR~101083/Rev. 1.

Temperature: 210°r
Pressure: 2.2 peig
Relative Humidity: 1002 '
Radiation: 18.7x108 rads

4. ASCO has tested these switches and has shown that they are fully

qualified for the envirommetal conditions given in section 2 above.
However, there is not sufficient seismic test data to consider
these devices fully qualified. TVA is currently awaiting further
seismic tst data from ASCO.



5. The seismic DBE failure mode for these switches as documented in
ASCO's letter of September 26, 1984 (EEB 840927 019), is "The
ASCO Tri-Point pressure ewitch will produce a change of state of
ghe electical output in response (to) a process input as this
precess input signal approaches the setpoint. The electrical
output signal will be maintained after the change of state occurs,
if the process signal is maintained at the same level or at a level
past the point of change."” These switches perform a AFW pump to
ERCW svitchover. If the process pressure is approaching the
setpoint during a seismic event, the setpoint of the switches could
be shifted resulting in initiation of ERCW flow to the AFW pumps
at a higher than normal setpoint pressure. At that time the
swvitches would remain in the actuated state as long as the system
process pressure remains at or below the point at which the switch
actuated. This is acceptable from a safety standpoint.

6. The above information shows that these switches will perform their

intended safety function. Complete resolution will be as
determined by NCR SQNEEB8408.
054286.04



c IER Ites Mo, 58

IVA _ID Yo,

1,2-PS-30-464, =47A, ~48A
1,2-P5-30-46B, =473, -48B

Ma srer/M be
Barton/288A
Ststys IV
stification on e i

1. Pressure swvitches 1,2-PS-30-46A, =468, ~47A, =47B, =484, ~48B sre
~ located in the anoulus elev 797, They are required to operate fer
S minutes and not to fail in & manner detrimental to plant safety

for 100 days following a LOCA.

2. Thbe puuunﬂuvizchn are required to operate ip the folloving

environments~:

Yormal iden
Temperature: 110°r 15007
Pressure: Ata Atz
Relative Bumidity: 802 1002
Radiation: 22107 rade 5x107rads
Spray/Flooding: E/A n/A

lsee EN DES Calculations NEB 830228 221
25ee SQN Environmentsl Dats Drawings 47E235-47

3. The manufacturer's specification for the solenocid valves are:

Temperature: 20007
Preasure: Atn

Relative Bumidity: Hot specified
Radiation: 22108 rads

4. Material breakdowvn snalysis reveals the presence of gvitches,
wvires, and O-rings., These components have been replaced with mew
parts that bave been tested to 23108 rads without any damagicg
effect to their operation. Reference letter from ITT Bartos (ZEB
801204 034), to F. W, Chandler,

5. See generic position 4,1.5 for radiation and 4.1.83 for relative
mi‘it’o

L. 014165.02



t 6. Since the operating eaviromment is withis the manufacturer's
specifications, the above information shows justification for
continued use of the pressurs svitches. BHowvever due to lack of
sufficient documentation to demonstrale environmental
qualification, TVA will replace the pressure swi:chbes with
qualified devices as determined by the resclution of HCR
SQNEFR8009.

*

014165,02



TER NO. 59

IVA ID ¥O. 1, 2-Fs -30-194, ~-195, =196, =197

MANUFCTURER/MODEL ¥O.

Dwyer Instrument/Model 1627-1

STATUS v

-

o

JUSTIFICTION FOR CONTINUED OPEZATION:

- h

1.

1
2

Flow switches 1, 2-F5-30~194, ~195 are located in the Auxiliary
Building, Elev. 714, Rocas A5, A9. Flow switches 1, 2-F$-30-196, =197
are located in the Auxiliary Building, Elev. 690, Rocms A6, Al9. Flow
switches are required to operate for 1 month following RHR, CVCS
letdown, AFW pump turbine steam supply or AUX Boiler line breaks. Flow
svitches are not required to opcflte and a failure is not detrimental
to plant safety following a LOCAY.

The flow switches are required to operate in the following
enviromment?;

For flow switches 1, 2-FS-30-194, =195

Normal Accident
Temperature: 1064% 184°
Pressure: Ata Atm
Relative Humidity: 502 1002
Radiation: Ul 3.5x10% rads N/A

(40 yr. TID)
Ul 3.5x10° rads
(40 yr. TID)
Spray/Flooding: N/A N/A

For flow switches 1, 2-F$-30-196, -197

Normal Accident
Temperature: 104 % 196°%
Pressure: Atm Atn
Relative Humidity: 502 1002
Radiation: Ul 1.75z103 rads N/A

(40 yr. TID)
Ul 3.5x10% rads
; (40 yr. TID)
Spray/Flooding: N/A N/A

See IN DES Calculations NEB 830228 221.
See SQN Eavirommental Data Drawings

47E235-51 for 1, 2-F$=30-124. -195
47E235-59 for 1, 2-FS=-30-196, =197

Page | of 2
6/12/84:MEDS:054164 .02



3. The Dwyer model No. 2627 differential pressure switch is qualified for
the following enviromment°;

Temperature: 180%
Pressure: Atn
Relative Humidity: 902
Radiatiqn: 1x107 rads

4. The temperature profiles® for a RHR line break, which is the worst case
DBE, denotes that the temperature reaches a maximum of 194 F for 1,
2-F$-30-194, =195 and a maxizus of 196% for 1, 2-Fs-30-196, =197

within 600 seconds and then decreasing linearly to a maximum normal of
104°F within 24 hours.

5. The flow switches are not used under normal operation. All pentration
room coolers start on an ARI signal. There are no procedures to
manually put the coolers in the standby mode. The flow switches are
tied into the operation of companion coolers, 194 with 195 and 196 with
197. The flow switches are needed only if the coolers are put into the
standby mode. Since the coolers are not normally in the standby mode,
failure of one cooler will not cause failure of equipment in the
penetration rocms. If after a DBE, the operator does put a cooler in
the standby mode and its ccmpanion cooler fails, then the operator can
manually start the cooler which is in the standby mode.

6. The above information shows justification for continued use of the flow

switches. However, due to lack of sufficient documentation to
6 demonstrate envirormmental qualification, TVA will replace switches with
qualified devices as determined by the resolution of NCR SQNEEB8036.

JHyle Laboratories Test Report No. §17460-AR-10 Dated November 20, 1981.
See SQN Envirommental Data Drawings
47E235-52 for 1, 2-PS-30~194, =195
47E235-60 for 1, 2-FS-30-196, =197

.

Page 2 of 2
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IER ltem No, 60
IVAID No,
1,2-PS-3-148, -156, =154, =171, -1384, -138B

L4
1

Mapufacturer/Model No,

ASCO/Models SB11AKR/TG13A42R

and SBI1AKR/TL10A32R

Status 1V
Bkifisarien fas Cosatencs .

1. For Pressure Switches 1,2-PS-3-148, -156, =164, -171

1.

3.

Pressure svitches 1,2-PS-3-148, -156, -164, =171 are located in the
suxiliary building, elev 714, room Al. They are required to
sperate for 100 days following a LOCA and for 1 month following
RHR, CVCS, Auxiliary Feedwvater, or Auxiliary Boiler line break.!

The pressure switches are required to operate in the following
enviromments<:

Normal Abnornal Accident

Temperature: 104°F 110°f 1280y

Pressure: Atm(-) Atz(~) Atn

Belative Humidity: 802 902 1002

Radiation: 52102 rads K/A 12104 rads
(40 yr TID)

Spray/Flooding: N/A N/A N/A

The manufacturer has tested these pressure switches to the
following conditions as documented in ASCO test report
AQS-101083/Rev. 1.

Temperature: 210°F

Pressure: 2.2 peig
Relative Humidity: 1002

Radiation: 18.7 x 105 rads

ASCO has tested these svitches and has shown that they are fully
qualified for the envirommental con< tions given in section 2
above. However, there is not suffi- . cnt seismic test data to
consider these devices fully qualified. TVA is currently awvaiting
further seismic test data from ASCO.

014165.01
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5. The seismic DBE failure mode of these swiiches, as documented in

ASCO letter dated September 26, 1984 (ZEB 840927 019), is as
follows: "The ASCO Tri-Point pressure switch will produce s change
of state of the electrical output in respomse to a process input as
this process input signal approaches the set point.”

fhc function of these switches is to perforn a "switch-over” from a

4" LCV to a 2" LCV. 1If, due to a seismic event, switch-over to the

2" LCV occurs at a pressure above 470 Psia, the Auxiliary Feedwater
pumps will not be sble to supply rated flow at rated head.

However, 10 minutes is available for the operator to determine lack
of rated flow and manually switch back to the 4" LCV. This is
based on SQN FSAR section 10.4.7.2.3 vhich states that if the
Auxiliary Feedwater System did not respond for 10 minutes, the
System delivers the required flow (880 gpm) to perform the system
function,

EN DES Calculations NEB 840213 221,

25ee 8QN Enviroomental Data Drawings 47E235-49

014165.01
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II. For Pressure Switches 1,2-PS-3-138A, -138B

1.

Pressure switches 1,2-75-3-138A, -138B are located in the

Auxiliary Building elev 669, rooms A6, A26. They are required to
' operate for 5 minutes following a LOCA and to not fail in a manner .

detrizental to plant safety for 100 days thereafterl.

2. The pressure switches are required to operate in the following

5.

6.

environments=-:

Horzal Abcormal Accident

Temperature: 104°F ©110°F 11°¢

Pressure: Atm(~) Atn(-) Atm

Relative Humidity: 802 902 1002

Radiation: 5x102 rads N/A < 1x10% rads
(40 yr TID)

Spray/Flooding: N/A N/A K/A

The manufacturer has tested these pressure switches to the
following conditions as documented in ASCO test report
AQS-XOloaa/llv. l B

Temperature: 2109p

Pressure: 2.2 peig
Relative Humidity: 1002

Radiation: 18.7 x 10% rads

ASCO has tested these switches and has shown that they are fully
qualified for the environmental conditions given in sectionm 2
above. However, there is not sufficient seismic test data to
consider these devices fully qualified. TVA is currently awaiting
further seismic test data from ASCO.

The seismic DBE failure mode of these switches, as documented in
ASCO letter dated September 26, 1984 (EEB 840927 019), is as
follows: "The ASCO Tri-Point pressure switch will produce a change
of state of the electrical output in response to a process input as
this process input signal approaches the set point. The electrical
output sigoal will be maintained after the change of state occurs,
if the process signal is maintained at the same level or at a level
past the point of change." It has been determined that these
éwitches will have performed their safety requirement so long as a
change of state of electrical output to the tripped condition does
Bot occur above 500 psia. These switches are set at 100 psia and
bave a 200 psi upper range limit. Since the process is mot
approaching tbe set point at 500 psis a change of state would pot
occur.,

The above information shows that these switches will perform their
intended safety function. Complete resolution will be as
determined by NCR SQNEEBB40S,

33ee Environmental Data Draving 47E235-71, ~72.

014165.01



‘ TER ITEM NO. 61

TVA ID NO. 1, 2-FT-3-142

MANUFACTURER/MODEL NO. Bailay/Model 555
STATUS Iv

JUSTIFICATION FOR CONTINUED USE:

1.

S,

Differential pressure transmitters 1, 2-FT-3-142 are located in the
Auxiliary Building Elev. 669, Rooms A6, A26. They are required to
operate for 100 days following a LOCA tnd for | month following RHR,
CVCS letdown or AUX boiler line breaks®.

The transmitters are required to operate in the following
enviromments?:

Normal Accident
Temperature: 104% 170%
Pressure: Ata Atm
Relative Humidity: 802 1002
Radiation: 5210% rads 1210% rads
(40 yr. TID)
Spray/Flooding: A/A H/A

The manufacturer's specifications for the transmitters are:

Temperature: 185°%
Pressure: Atz

Relative Humidity: Not specified
Radiation: Not specified

See generic positions 4.1.5 for radiation and 4.1.8 for relative

Since the operating enviromment is within the manufacturer's
specificaions, the above information shows justification for continued
use of the transmitters. However, due to lack of sufficient
documentation to demonstrate envirommental qualification, TVA will
replace svitches with qualified devices as determined by the resolution
of NCR SQNEEBS8032.

lsee EN IES Calculations NEB 830713 219.
See SQN Eoviroomental Data Drawing 47E235-71.

K

Page ]| of |
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TER ITEM NO. 62

TVA 1D NO. 1, 2-pDT-65-80, =82, -90, =97

MANUFACTURER/MODEL NO. Foxzboro/Model E13DL
STATUS Iv

JUSTITICATION FOR CONTINUED OPERATION:

1.

Differential pressure transmitters 1, 2-PDT-65-80, -82, =50, =97 are
located in the Auxiliary Building, Elev. 714, loafs A5, A9. They are
required to operate for 100 days following a LOCA

The tumnitsen are required to operate in the following
environments<:

Normal Abnormal Accident
Tezperature: 104% 110% 110%
Pressure: Atz Atm K/A
Relative Humidity: 802 902 N/A
Radiation; Ul 3.5x10% rads N/A 1x10% rads
(40 yr. TID)

U2 3.5210% rads
(40 yr. TID)
Spray/Flooding: N/A N/A R/A

The manufacturer's specifications for the transmitters are:

Temperature: 180°

Pressure: Atz

Relative Humidity: NEMA 4 Enclosure
Radiation: Not specified

See generic positions 4.1.5 for radiation and 4.1.8 for relative
humidity,

Since the operating enviromment is wvithin the manufacturer's
specifications, the above information shows justification for continued
use of the pressure transmitters. However, due to lack of sufficient
documentation to demonstrate enviromental qualification, TVA will
replace pressure transmitters as determined by the resclution of NCR
SQNEEB802S.

Isee £N TES Calculations NEB 830217 221.
See SQN Envirommental Data Drawing 47E235-51.

*

Page | of |}
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e TER ITEM NO. 64
“
TVA ID XO.

1, 2-F7-72-13, -3

MANUFACTURER/MODEL %0. Bailey/Model No. 555
STATUS v

JUSTIFICATION FOR CONTINUED OPERATION:

1. Flow transmitters 1, 2-FT-72-13, =34 are located in the Auxiliary
Building, Elev. 690, Rooms A28, A29. They are required to operate for
100 days following a LOCAL.

2. The transmitters are required . ) operate in the following
enviromments?,
Normal Abnormal Accident
Temperature: 104°F 110 110
Pressure: At Atn N/A
Relative Humidity: 802 902 R/A o
Radiation: 3.5210% rads N/A 1x10% rads
(40 yr. SID)
Spray/Flooding: N/A N/A N/A
6 3. The manufacturer's specifications for the transmitters are:
Temperature: 185
Pressure: Atz
Relative Humidity: Not specified
Radiation: Not specified

4. See generic positions 4.1.5 for radiation and 4.1.8 for relative
bumidity,

5. Since the operating enviroment is within the manufacturer's
specifications, the above information shows justification for continued
use of the flow transmitters. However, due to lack of sufficient
documentation to demonstrate environmental qualification, TVA will

replace pressure transmitters as determined by the resolution of NCR
SQNEEB8034.

l5ee EN 1ES Caleulations NEB £30923 221.
See SQN Eoviroomental Data Drawing 472235-64.

@ Page ]| of |
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TER ITEM NO. - 99
‘ Manufacturer/Msdel No, - AVCO/CS5439/SMB. 000

TVA ID NOS, -

FSV-30-8 PSV-30-17
FSV-30-30 FSV-30-40
FSV-30-50 F3V-30-56
FSV-30-52 FSV-30-20
FSV-30-15 FSV-30-58

STATUS: To be replaced

Justification for Concinued Operation:

While we are unable to obtain qualificatiocn documentation for this
valve, we have obtained manufacturer's literature which shows that this
valve is manufactured from bronze and viton. For the evnironments that
this valve will be exposed to these materials should not experience
dedbilitating degredation.

Installation of replacements i{s scheduled as follows:
Unit 1 - no later than cyecle 3 fuel outage period (November 1985)

as previously requested in exemption from 10CFRS0.49 rules
Unit 2 - no later than the end of eycle 2 fuel outage -

November 24, 1084,
6 REPLAC CarénT MATEQIA. 15 OwNsTC

Prepared by: ) L

Reviewed by:

G24172.03



E TER ITEM NO. - 100

Manufacturer/Model No. - AVCO/C5439/SMB-000

TVA ID wos,

FSV-30-2 FSY-65-284
FSV-30-5 FSV-65-.288
PSV-30-60 FSV-65-47A
FSV-30-61 PSV-65-47B
FSV-65.7 FSV-65-50

FSV-65-8 PSV-65-51

STATUS - To be replaced

Justification for Continued Operation =

While we are unable to obtain qualification documentation for this
valve we have obtained manufacturer's literature which shows that this
valve is manufactured from bronze and viton. For the environments
that this valve will be exposed to these materials should not
experience debilerating degradation. E

Installation of replacements is scheduled as follows:

as previously requested in exemption from 10CFR50.49 rules
nit 2 - no later than the end of cycle 2 fuel outage -
foumum  Novembar 24, 1984,

6 Unit 1 « no later than eycle 3 fuel outage period (Novenmber 1985)

REMACimeur MAYIL AL & OwETTE
Prepared by: @ /J Q‘:\/ e/e/ (E‘Z

Reviewed by:

G2u1r72.04

C



TER ITEM NO. 102

e TVA 1D NO. 1, 2-PSV~-61-192, =194, =122, =97

MANUFACTURER/MODEL XO. ASCO/Model No. HT8300

STATUS 1v

JUSTIFICATION FOR CONTINUED OPERATION:

l. Solenoid valves 1, 2-FSV-61-192, =194, =122 are located inside
contsinment, upper compartment, Solencid valves 1, 2-FSV-61~97 are
located inside containment, lower compartment. Valves are required to
operate for 5 minutes following s L and not to fail detrimental to
plant safety for 100 days thereafter’, Valves are required to operate
for 5 minutes following a main steam or feedwater line break and mot to
fail detrimental to plant safety for 100 days thereafter’, Valves are
required to operate for 5 minutes following a RHR or CVCS line bn:l
and not to fail detrimental to plant safety for 1| month thereafter’.

2. The solenocid valves are required to operate in the following
enviromments®,

Solenoid valves |, 2-FSV-61-192, =194, =122

Normal Accident
Temperature: 110% 160%
6 Pressure: 14.7 psia 26.4 psia
Relative Humidity: 802 1002
Radiation: 2x107 rads 12108 rade
(40 yr. TID)
Spray/Flooding: Spray oanly Spray oaly

Sclenoid valves 1, 2-FSV-61~97

Normal Accident
Temperature: 110% 327%
Pressure: 14.7 paia 26.4 peia
Relative Humidity: 802 1002
Radistion: 2x107 rads 1210 rade
(40 yr. TID)
Spray/Flooding: Spray ouly Spray oaly

3. The manufacturer's specifications for the solenoid valves are:

Temperature: 176%
Pressura: Atn

Relative Humidity: Not opzci!icd
Radiation: 4.52107 rads

l5ee EN DES Calculatioss NEB 830208 223.

See SQN Eavironmental Data Drawings 472235-44 for i, 2-PSV-61-192, ~194,
=122; 47E235-45 for I, 2-PSV-61-97,

(' Page | of 2
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The solencid valves rwust chonge position (deenenergize) to allow the
associated contaimme it isolation valves to close. The solencid valves
must not fiil such tiat air can be admitted to the valve operator
causing the valve to open, Failure of the solenoid valve during the
first 5 minutss following a DBE will result in the valve deemergizing
to it's "fail-sofe" position. Failuve of the solencid valve during the
22l 2,6 following a DBE, due to degradation of elastomeric componets,
vill not result in coatrol air being admitted to the isolation valve
Operator.

The above information shows _ustification for contiuved use of the
solenoid valves., However, due :o lack of sufficient docimentation to
demonstrate envirommental qualificction, TVA will replace soisnoid
valves as determined by the resolution of NCR SQNEEBS8120..

Page 2 of 2
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IER Ites No, 105
IVA ID Mo,

1,2-P5V-81~12

Mod [°)

ASCO/Model No. EU200-300-1RV
Status IV

1.

2,

£ Cont i 0

Solenoid valves 1,2-P5V~81-12 are located ic the auxiliary
building, elev 690, room A28 and A29 . They are required to
operate for 5 minutes following a LOCA and mot to fail detrizmental
to plant safety for 100 days thereafter!,

The solenoid valves are required to operate in the following
environments<:

Normal Aboormal  Accident

Temperature: 104°p 110°p 128°p

Pressure: Atm Atz K/A

Relative Humidity: 802 902 B/A

Radiation: 3.52105 rads 1210%r2ds
(40 yr TID)

Spray/Flooding: K/A K/A K/A

1See EX DES Calculations NEB 840120 226
25ee SQN Eavironmental Data Dravings 47E2315-64

3.

b,
5.

The manufacturer's specification for the solenoid valves are:

Temperature: 176°y
Pressure: Atm

Relative Humidity: Kot specified
Radiation: 4x10° rads

See generic position 6.1,8 for relative bumidity,

Bioce the operating environment is vithio the maoufacturer's
specifications, the above information shovs justification for
continued use of the solesocid valves. Hovever due to lack of
sufficient documentation tc demonstrate environmental
Qualification, TVA will replace the solenoid valves with qualified
devices as deternined by the resolution of NCR SQNEEBBOLS,

014166.02



TER ITEM NO. 106

TVA ID NO. O-FSV-12-79

MANUFACTURER/MODEL NO. »%:"/Model No. BV200-924-2F
STATUS 1V

JUSTIFICATION FOR CONTINUED OPERATION:

1.

2.

Solenoid valve 0-FSV-12-79 is located in the Auxiliary Building, Elev.
690, Room Al (Volume 9). It is required to operate for 5 minutes
following a LOCA or AFW pump turbioe steam supply line break and not to
fail detrimental to plant safety for 100 days following TLOCA or for |
month following AFW pump turbine steam supply line break’. ]

The solenocid valves are required to operate in the following
environments*,

Normal Abnormal Accident
Temperature: 104 % 110% 110%
Pressure: Atz Atn Atz
Relative Humidity: 8oz | 902 1002‘
Radiation: 5x10% vads N/A 110" rads
(40 yr. TID)
Spray/Flooding: N/A N/A N/A

The manufacturer's specifications for the solencid valves are:

Teuperature: 160%

Pressure: Atz

Relative Humidity: Hntc; tight enclosure
Radiation: 7x210° rads

Since the operatiog enviromment is within the wmanufacturer's
specifications, the above information shows justification for continued
use of the solenocid valves. Hovever, due to lack of sufficient
documentation to demonstrate envirommental qualification, TVA will

replace solenoid valves as determined by the resolution of NCR
SQNEEBSOSO,

lsee EN DES Calculaions NEB 830923 220.
i5ee SON Envirommental Data Dravings 47E235-55, =57.

Page | of )
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TER ITEM NO, 107

TVA ID NO. 1, 2-Fs$V-90-107, =111, =113, =117

MANUFACTURER/MODEL NO. ASCO/Model No. ETX8320A22V
eTLrvne Ty

JUSTIFICATION FOR CONTINUED OPERATION:

1.

2.

4,

Solenoid valves 1, 2-FSV=90~107, =111, =117 are located inside

Aonulus, Elev, 718. They are required to operate for 5 minutes
following a LOCA, @ain stean line break or feedwater line break and not
to fail detrimental to plant safety for 100 days thereafter!, They are
required to operate for 5 minutes following a RHR or CVCS lioe break
and oot to fail detrimental to plant safety for ]| month thereafter!,

The solencid valves are required to operate in the following
enviromments®,

Normal Accident
Temperature: 110% 150°F
Pressure: Atz Atn
Relative Hum.dity: 802 1002
Radiation: 2x107 rads 52107 rads
(40 yr. TID)
Spray/Flooding: N/A N/A

The manufacturer's specifications for the solenoid velves are:

Temperature: 200%

Pressure: Atz

Relative Husidity: Water tight enclosure
Radiation: 710" rads

See generic position 4.1.8 for relative humidity,

The solenoid valves must deenenergize to close their associated
contaiment air monitor islation valves oo a contaimment vent isolation
#ignal. The solencids cannot fail such the control air will be
adumitted to the FCVs causing them to remain open. Failure of the
solencid valve during the first 5 minutes following a DBE will result
in the valve deenergizing to it's "fail-safe" position. Failure of the
solenoid valve during the 100 days following a DBE, due to degradation
of elastomeric components, will not result in control air being
admitted to the isolation valve operator,

The above information shows Justification for continued use of the
solenocid valves., However, due to lack of sufficient documentation to
demonstrate envirommental qualification, TVA will replace solencid
valves as determined by the resolution of NCR SQNEEBBOL4.

lsee EN DES Calculaions NEB 830923 220.
I5ee SQN Envirommental Data Drawings 47E235-55, =57.

Page |1 of )
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e TER Item No. 108

&

TVA _ID No,

1,2-L5V=3-148, =156, ~164, =171, =172, =173

Masufacturer/Model Wo,
ws2:1 Ro, BTB8300B58RU

Justification for Coptinued Operstion

1. For Solenoid Valves 1,2-15V-3-148, ~156, -164, =171

1.

2.

Solenoid valves 1,2-LSV-3-148, =156, =164, =171 are located in the
asuxiliary building, elev 714, room Al. They are required to
operate for 100 days folloving a LOCA snd for 1 month folloving
RER, CVCS letdown or aux boiler line breaks.

The solenoid valves are required to operate in the folloving
environments:

Normal Accident
Temperature: 104°F 128°F
Pressure: Atn Atn
Relative Humidity: 802 1002
Radiation: 52107 rads 1x10%zads
(40 yr TID)
Spray/Flooding: H/A R/A

1gee EN DES Calculations NEBS30713 219
25ee SQN Eovironmental Data Draviags 4L7E235~49

3.

by

5.

The magufacturer's specification for the solencid valves are:

Temperature: 176°F
Pressure: At
Relative Humidity: Water Tight Enclosure

Radiation: 6.51105 rads

See generic position 4.1.8 for relative humidity.

Since the operating esvironment is vitbin the manufacturer's
specifications, the above information shows justification for
continued use of the solenoid valves, Hovever due to lack of
sufficient documentation to demonstrate environmental
qualification, TVA vill replace the solenoid valves vith qualified
devices as determined by the resolution of NCR SQNEEBBOLE.

014165.01
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"I1. For solemoid valve: 1,2-L§V-3-172, =173

1,

2.

3.

4,

3.

Solencid valves 1,2-L59-3-172, =173 are located in the auxiliary
building elev 714, rooms A6, AlO. They are required to operate
for 5 minutes folloving & LOCA and mot to fail detrimental to
plant safety for 100 days thereafter!, They are required to
operate for 5 miputes folloving RER, CVCS letdown or aux boiler
live breaks and zot to fail deterimental to plant safety for 1
month thereafrer!,

The solenoid valves are required to operate in the folloving
envirooment:

Eormal Accideng
Temperature: 104°F 1940F
Pressure: Atn Atm
Relative Bumidity: 802 1002
Radiation: 12105 rads 1x10%rads
(40 yr TID)
Spray/Flooding: N/A K/A

The masufacturer's specification for the solenoid valves are:

Temperature: 176°F

Pressure: Atn

Relative Buzmidity: Water Tight Baclosure
Radiation: 4,5z210° rads

See generic position 4.1.8 for relative bumidity.

Folloving a DBE, the solencid valves must 80 to the deenergized
state 80 that the associated LCV's go to the modulate mode. The
solencid valves must remain ino the deenergized state s0 that the
LCY's do not close and isolate the flov of AFW to any steam
generator. Failure of the solenoid valve during the first five
mioutes folloving a DBE will result in the valve deenergizing to
its "Fail-Safe/Modulating” position. Failure of the solenoid
velve during the 100 days folloving & DBE, due to degradation of
elastomeric componemets, will not result in loss of control air to
the modulator,

The above information shows justification for continued use of the
solenoid valves, However, due to the lack of sufficient
documentation to demonstarate environmental qualification, TVA
will replace the solencid valves with qualified devices as
determined by the resolution of NCR SQNEEBB04S,

Igee SQF environmental data draving 472235-83.

014165.01
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* IER Ites Wo, 109
IVA ID ¥o,
1,2-L8V-3-148A, =1564, =164A, =171A, and 1,2-PSV-77-128
Manufacturer/Model No,
ASCO/Model No, WPX-EV-202-301-1F

Status IV

stifi

Continued

I. For Solencid Valves 1,2-LSV-3-148A, ~156A, ~164A, and ~171A

1.

2.

Solenocid valves ] ,2-LSV-3-148A, ~156A, =164A, and ~171A are located
in the suxiliary building, elev 714, room Al, volume 12, They are
required to operate for 100 days follovicg a LOCA and for | month
follovi?g RER, CVCS, auxiliary feedvater, or auxiliary boiler line
breaks.

The solencid valves are required to operate in the folloving
environments?:

Formal Accideng
Temperature: 104°F 1290F
Pressure: At Atz
Relative Bumidity: 802 1002
Radiation: 52102 rads 1x10%rads

(40 yr TID) (LOCA)
Spray/Flooding: H/A K/A

lsee EN DES Calculations NEB 830713 219
25¢e SQN Envirommental Data Dravings 47E235-49R0 and ~50R0.

3.

b

The manufacturer's specification for the solenoid valves are:

Temperature: 176°¢

Pressure: Atnm

Relative Humidity: KEMA 4 Zoclosure
Radiation: 72106 rads

See generic position 4.1.5 for rediation and 4.1.8 for relative

Since the operating environment is within the manufacturer's
specifications, the above information shows justification for
continued use of the solenocid valves. BHovever due to lack of
sufficient documentation to demonstrate euvironmental
qualification, TVA will replace the solenoid valves with qualified
devices as determined by the resolution of NCR SQNEEBBO4LY.

014165,01
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3See EN DES Calculations NEB 830208 225

fOr ®soienold valve: ],2-PSV-77-128

1. Solenoid valves 1,2-FSV-77-128 are located in the suxiliary

building elev 690, rooms A28

and A29, respectively, volume 17.

They are required to operate for 5 minutes and ot to fail in a
mapner detrimental to plant safety for 100 days following a LOCA>.

2. The solenocid valves are required to operate ip the following

environments

Temperature:
Pressure:
Relative Bumidity:
Radistion:

Spray/Flooding:

Normal Accideng
104°F 12%90F
Ata(=) Atz
801 1002
52102 rads 1x10%ads
(40 yr TID) (LocA)
N/A N/A

3. The maoufacturer's specification for the solenoid valves are:

Temperature:
Pressure:

Relative Bumidity:
Radiation:

176°F

At

NEMA 4 Enclosure
7210 rads

&. See geceric position 4.1.5 for radiatioc and 4.1.8 for relative

5. Since the operating environment is withis the manufacturer’s
specifications, the above information shows justification for
continued use of the solenoid valves. Hovever, due to lack of
sufficient documentation to demonstrate environmental
Qualification, TVA will replace the solenoid valves with qualified
devices as determined by the resolution of KCR SQNEEBB04S,

4see SQN Eavironmental Dats Draving 47E235-64R0

@ 014165.01



IER Xtem Mo, 110

IVA ID Mo,
1,2-P8V=67=342, =344, =346, -348, -350, =352
1,2-F8V-70-35
Manufacturer/Model Mo,
For solenoid valve 1,2-FSV-67-342 ASCO/EBB30081RD
For sclenoid valve 1,2-75V-70-85 ASCO/HT8300B58RD
For sclenoid valve 1,2-FSV-67-344, ASCO/BEB8300CS8RD
=346 ,-348,-350,
=352
Status IV

Justification for Continued Operation

1. PYor Solenoid Valves 1,2-PSV-67-342, =344, =346, ~348

1. Solenoid valves 1,2-¥5V-67-342, =344, ~346, ~348 are located im the
suxiliary building, elev 669, rooms A7 and A2S. They are required
to operate for 100 days following s LOCA and for 1 month followiag
88 auxiliary boiler lioe break, auxiliary feedvater line break, RHR
and CVCS accidents.

2. The solenocid valves are required to operate in the following
environments<:

Formal Accident
Temperature: 1040y 1100p
Pressure: Ata(~) Ata(=)
Relative Humidity: 802 1002
Radiation: 1.75x102 rads (unit 1) 1x10%rads
3.5210% rads (unit 2) (L0ca)
(40 yr TID)
Spray/Flooding: B/A N/A

Igee EN DES Calculations NED 830829 220 for essential rav cooling water
Aystem and NEB 830829 221 for component eooling system.
23ee 8QN Eavironmental Data Draving referenmce: I = 478235-69,70,20
I1 = 4732235-64, RO
I11 - 472235-59,60,R0

Ii1. Por solenoid valves 1,2-75V-70-85

1. Bolenoid walves 1,2-78V~70-85 are located in the suxiliary
building, elev 690, roomw A28 and A29. They are required to
operate for 5 mioutes following a LOCA, Additionally, they must
oot fail in & manner detrimental to plant safety for 100 daye
thereafter,

014166.03



2. These osolencid valves are required to operate in the following

environments<,

'Ta-pcrntuto:
Pressure:

Relative Humidity:
Radiation:

Spray/Flooding:

Normal
10407

Ata(-)

802

3.5210% rads
(40 yr TID)
N/A

II1. VFor solencid valves 1,2-75v-67-350, =352,

Accident

11007
(Loca)
Ata(~-)
N/A
1210%zads

K/A

1. Bolenoid valves 1,2-FP5V-67-350, =352 are located io the auxiliary
They are required to operate for
100 days folloviog a LOCA and one month following an auxiliary
feedvater line break, suxiliary boiler line break, CVCS and RHR

buildiog at elev 690, room A6.

accidents.

2, The solenoid valves are required to operate in the folloving

environments<,

Temperature:
Presoure:

Relative Humidity:
Radiation:

Spray/Flooding:

Forzal
1040

Ata(~)
802

1.72103 rade (unit 1)
3.5210% rads (uait 2)

(40 yr TID)
N/A

Accidang
1960y
(REL2)
Ata(~)
H/A
1x10%rads

N/A

3. The manufacturer's specification for the solenoid valves are:

Temperature:
Pressura:

Relative Bumidity:

Radiastion:

14007
Ato

NEMA 1 Enclosure

4x10° rads

4. Bee generic position 4.1.5 for radiation and 4,.1.8 for relative

014166.0)



@

3.

The above information shows that the valves are not qualified.
These solenoids operate the ERCY control valves which supply
cooling water to the penetration room coolers located on elevations
690 and 714, The solenoids are normally in the energiszed positionm,
which keeps the control valves closed. Upon receipt of a
penetration room cooler fan start signal, the solenoid valves will
deenergize to supply cooling wvater to the room cocolers. The
maximum design temperature for these solenoid valves is 140°7,

This temperature will be exceeded in approximatley 1-1/2 minutes
after an RHR lioe break (this is an RHR lioe break in the auxiliary
building, which can be isolated). However, the cooling faus are
set to start at 95°F, so the solenoid valves will complete their
safety function (deenergizing to allow control valve to open)
before failure occurs. No failure mode is foreseen that vwill cause
solenoid reenergization (causing the control valve to close). If
the temperature subsides to where the fan turns off, the failure of
the solenoid to reenergize will not compromise plant safety. TVA
vill replace the solenoid valves with qualified devices as
determined by the resoluticn of NCR SQNEEB8O46,

014166.03
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IR Item No, 111
IVAID No,
1,2-78v-67-168, 170, 176, 182, 184, 186, 188, 190, 213, 215, 354, 356

Manufacturer/Mode) Mo,

Tor solenocid valves 1,2-78V-67-168, 170, 176,

ASCO/EBB300CS8RY
182, 188, 190, 213, 215, 354, 3%, and 1-78Vv-67-184

For solenocid valves 2-PSV-67-184
Stagug 1V

dustification for Continued Operation

I. Por Solenoid Valves 1,2-78v-67-168, 170

ASCO/HV-200-921-1RF

1. BSolenoid valves 1,2-75V-67-168, 170 are located in the
suxiliary building, elev 669, room Al. They are required to
operate for 100 days following & LOCA and for 1 sonth following
RER, CVCS letdown, AFV pump turbioe steam supply or aux boiler lime

breaks.
2. The solenuid valves are required to operate in the following
environmentss;
Keorzal Accident
Temperature: 104°y 1430y
Pressure: Ata(=-) Ata(~)
Relative Humidity: 802 1002
Radiation: 52102 rade 1x10%ads
(40 yr TID) (Loca)
Spray/Flooding: n/A N/A

6ee EN DZS Calculations NES 830029 220
2500 SQN Ravironmental Datas Dravings 47R235-65, 68

3. The manufacturer's specification for the solenoid valves are:

Temperature:
Pressure:
Relative Humidity:
Radiation:

1400y

Ata

NEMA 1 Raclosure
42105 rade

4. DBee generic position 4.1.5 for radiation 4.1.8 for relative

bumidity,

014166.03



E

.

O

5. B8ince the Operating environment is within the manpufacturer's

11. PFor

pecifications, the above information shows justification for
ontioued use of the solenocid valves. Howvever due to lack of
ufficient documentation to demonstrate envirommental
uwalification, TVA will replace the solencid valves with qualified
evices as determined by the resolution of NCR SONEEBSO4S,

solenoid valve: 1,2-¥8V-67-176, 182

1. Bolesoid valves 1,2-78V-67-176, =182 are located in the suxiliary
building elev 669, room Al. Tgcy Are required to operate
for 5 mioutes following a LOCAI,

2. The solenocid valves are required to operate in the following
environment”;

Normal Accideng
Tempers. ure: 1040y N/A
Pressure: Atn(-) H/A
Relative Humidity: 802 N/A
Radiation: 52102 rade 1210%zads
(40 yr TID)
Spray/Tlooding: /A n/a
3. The manufacturer's specification for the solenoid valves are:
Temperature: 1400y
Pressure: Ata
Relative Humidity: NEMA | Eoclosure
Radiation: 42105 rads

4. Bee generic position 4.1.5 for radiation and 4.1.8 for relative
._“‘t, .

5. Bioce the operating environment is within the manufacturer's
specifications, the above information sbows justification for
continued use of the solencid valves. Hovever, due to lack of
suificient documentation to demonstrate enviroomental
Qualification, TVA will replace valves with qualified devices a»
deternined by the resolution of NCR SQNEEDSO4S .

III. Por solenocid valves 1,2-78V-67-184, ~186, ~188,~1%90
1. Bolenoid valves 1,2-78V-67-104, ~186, =188, ~190 are located in

014166.03

the auxiliary building, eley 653, room Al, 1,2-78V-67-184, =186
Are required to operate for 30 days following a LOCA,
1,2-78V=67-108, «190 are required to operate for 100 days
following a LOCAS,



( 2. The solencid valves are required to operate in the following

3.

“.

eovironments®,
Jormal Accidapg
Temperature: 10407 /A
Pressure: Ata(~) H/A
Relative Humidity: 802 /A
Radiation: $2102 rads 1x10%cads
(40 yr TID)
Spray/Flooding: N/A N/A

The mavufacturer's specifications for the solenoid valves are:

Temperature: 1400y
Pressure: Atn
Relative Humidity: NEMA 1 BEaclosure

Radiation: 42105 rads

See generic position 4.1.5 for radiation and 4.1.8 for relative
bumidity.

Sinoce the operating environment is within the manufscturer’s
specifications, the above information shovs justification for
continued use of the solenoid valves. Hovever, due to lack of
sufficient documentation to demonstrate envirommental
qualification, TVA will replace these valves vith qualified devices
a8 determined by the resolution of NCR EQNEEDBO4S .,

IV. VYor solencid valves 1-78V=-67-213, ~21%

1.

Solenoid valves 1-78V-67-213, =215 are located in the auxiliary
building, elev 714, room Al. They are required to operate for 100
days folloving a LOCA and for 1 month folloving RHR, CVCS letdown,
AV pump turbice otesam supply or sux boiler line breaks{

The solenoid valves are required to operate in the folloving
environments?:

Forzal Accident
Temperature: 10407 1280y
Pressure: Ata(=) 14.4 paia
Relative Humidity: 802 1002
Radistion: 52102 rads 1210%rads

(40 yr TID) (Loca)
Spray/Flooding: K/A /A

T3ea EN DES Caleulation NEB 830829 220
85ee 8QN Ravironmental Data Drawiogs 472235-49, =50

@
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3.

V. ZYor
1,

6 .

The macufacturer's specifications for the solenoid valves are:

Temperature: 1400y

Pressure: Ata

Relative Bumidity: NEMA 1 Inclosure
Radiation: 4z10~ rads

Jee geseric position 4.1.5 for radiation and 4.1.8 for relative

Since the operating enviromment is within the manufacturer's
specifications, the above information shows justification for
continued use of the solenoid valves. Hovever, due to lack of
sufficient documentation to demonstrate enviroomental
qualification, TVA will replace these valves with qualified
devices as determined by the resolution of NCR SQNEEBB046 .

solenoid valves 1,2-PSV-67-354, -356

Solenoid valves 1,2-75V-67-354, =356 are located in the suxiliary
buildicg, elev 714, zooms AS and 49. They are required to operace
for 100 days following a LOCA and for 1 month following RHR, CVCS
letdown, AFW pump turbine steam supply or aux boiler line breaks’.

The solenoid valves are reoquirad to operate in the following

environmentasV;

Formal Accideng
Temperature: 104°¥ 1940y
Pressure: Ata(~) 14,4 pa‘a
Relative Bumidity: 80z 1002
Radiation: 3.52104 rads 1x10%rads
(40 yr TID wait 1) (Loca)

3.52102 rade
(40 yr TID uait 2)
Spray/Flooding: /A B/A

9See EN DZS Calculation NES 830829 220
10gee BQN Bavironmentsl Data Draviogs 472235-51, -52

4,

C

The manufactursr's specifications for the solenoid valves are:

Temperature: 1400y

Pressure: Ata

Relative Mumidity: FEMA 1 Enclosure
Radiation: 4x109 yads

Bee generic position 4.1.5 for radiation and 4.,1.8 for relative
humidity,

014166.03
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3.

The above information shows that the valves are pot qualified.
These solenoids operate the ERCW control valves which supply
cooling water to the penetration room coolers located on elevations

690 and 714. The solencids are nmormally in the energized position,

vhich keeps the control valves closed. Upon receipt of a
penetration room cooler fan start signal, the solenoid valves will
deenergize to supply cooling water to the room coolers. The
maximum design temperature for these solenoid valves is 140°F.

This temperature will be exceeded in approximatley 1-1/2 minutes
after an RHR lioe break (this is an RHR line break in the suxiliary
building, vhich can be isolated). However, the cooling fans are
set to start at 95°F, so the solenocid valves will complete their
safety function (deemergizing to allow control valve to open)
before failure occurs. No failure mode is foreseen that will cause
solenoid reepergization (causing the control valve to close). If
the temperature subsides to where the fan turns off, the failure of
the solenoid to reenergize will not compromise plant safety. TVA
will replace the solenoid valves with qualified devices as
determined by the resolution of NCR SQNEEB8046.

014166.03
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TER Item Wo, 112
TVA_ID No,
2-PSV-567~184
Manufscturer/Model No,
ASCO/Model Ko. EV-200-921=-1RF
Status IV

stifi ion for Continue ati

1. Solenoid valve 2-FSV-67-184 is located in the suxiliary building,
elev 653, room Al., It is required to operate for 30 days following

a LOCA,
2. The solencid valve is required to operate iz the folloving

environzents?:

Norzal Accident
Temperature: 10497 K/A
Pressure: Atn(=) N/A
Relative Humidity: 802 N/A
Radiation: 52102 rads 1210%rads
Spray/Flooding: R/A N/A

lsee EN DES Calculations NEB 830829 220 for Essential Rav Cooling Water
25ee SQN Eavironmental Data Drawings 47E235-73R0

3. Thbe manufacturer's specification for the solenoid valve is:

Temperature: 1400y

Pressure: Atm

Relative Bumidity: FEMA 1 Zaoclosure
Radiation: 4.02105 rads

4. See generic position 4.1.5 for radiation and 4.1.8 for relative
bumidity,

5. Since the operating environmeat is withis the manufacturer’s
specifications, the above information shows justification for
contioued use of the solencid valve, Hovever due to lack of
sufficient documentation to demonstrate envirommental
qualification, TVA will replace the solencid valve with qualifiad
devices as determined by the resolution of NCR SQNEEB804L6 ,

014166.02



IER Item NWo, 113
I¥A_ID %o,
2-F5V-61-96, gnd -110
Ma e Yo
ASCO/Model Ko. HTE300DSSRYF
Status IV
stifi i or Continue erati
1. Solencid valves 2-PSV-61-96, and ~110 are located in the
suxiliary building, elev 734, room Al6é., They are required to Operate
for 5 minutes and not fail in & manner detrimental to plant safety for

100 days following & LOCAL,

2. The solenoid valves are required to operate in the followving
environments<:

Forma Accideng
Texmperature: 1040F 110°0F
Pressure: Atn Atz
RBelative Bumidity: 802 n/A
Radiation: 3,5x102rads 32107 rads

(40 yr TID) (Loca)
Spray/Flooding: H/A K/A

1see EN DES Calculations NEB 830208 222
25ee SQN Environmental Data Drawings 472235-81R0

3. The lanufuc;utcr'l specification for the solencid valves are:

Temperature: 140°F

Pressure: Atn

Relative Bumidity: KEMA 4 Znclosure
Radiation: Not specified

4, See gemeric position 4.1.8 for relative bumidity., The solenocid valves
wust change position (DE-ENERCIZE) to allow the associated containment
isolation valves to close. The solencid valves must pot fail such that
eir can be admitted to the valve operstor causing the valve to open,
The solencid valves will mot see the full 3xz107 rads within the first 5
minutes of the LOCA, PFailure of the solenoid valves due to degradation
of elastomeric components during the 100 days following a LOCA will mot
result in control air being admitted to the isolation valve operator.

5. The above icformation shows justification for continued use of the
solenoid valves., However, due to lack of sufficient documentation to
demonstrate enviromnmental qualification, TVA will replace solenoid
valves as deterzined by the resolution of NCR SQNEEZB8007.

014165.01
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IZ2 1icm No, 121 :

AR No,

l.!-’l'~l-lll. =132, -1, ~134; 1,2-73V=77~127; 1,2-p8V-90-108, ~109,
=110, =i14, =115, 116

Lagufagtuzar/Xedol Jo,

Yor 1,2-78V-1-181, ~183, ~184; 2-p8V-1-122
A3C0/Model No. ETS300B58RD

For 1-F8V-1-182
ASCO/Model No. LBB300364RD

Yor 1,2-P8V=77-127
ASCO/Model No., WPXEV202-301-1

For 1,2-78V-90-108, ~109, -110, -114, =115, =116
A3C0/lodel Do, ATIVI204227

Statuz IV
Juseificasion 2nx Continuad Cosrasica

1. Solenoid valves 1,2-797-1-131, =132, =183, -184; 1,2-73V=-77-127;
1,2-78V=-90-108, -i09, =110, =114, =115, =116 sre located is ths
contaizasnt, lower compartment., Solencid valves are requizred to
operate for 3 minutes following a LOCA, main steam lize broak or
feedvater line bresk and not to fail detrimental to plaat cafety
for 100 days thereaftars,

2. The solenoid velves are required to operate in the following

enviromments«;
Dormal Ascidont
Temperature! 12007 32707
Pressurae: 14,7 psia 26.4 peia
Relative Sumidity: 802 13:1
Radistion: 22107 rads . 1z10%rads
(40 yr TID)
Spray/?looding: Spray Caly Spray Ouly

17or 1,2-78¥-1-181, =182, =135, ~134 see I DES Calcolaticns NE3 340213 219
Tor 1,2-¥8V=77~122 see I3 DES Calculations 23 340213 219

For 1,2-78V=20-103,-109, ~110,, -il4, =113, =115 see 3 D23 Caleculation
TEB 230223 227

23e¢ 3Q¥ Ravirommental Data ™ -vings 475235-45

014166,02
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3. The manufacturer's specification for the solenoid valves are:

Temperature:
Pressure:
Relative Humidity:

Radiation:
Hodel No. LB8300B64RUD

Temperature:
Pressure:

Relative Humidity:
Radiation:

Model No. HTX8320A22V

Temperature:
Pressure:

Relative Humidity:
Radiation:

Model Ho(a). HT83008582U, WPXNV202-301-1

1760y

Atz

HTS300B58RU NEMA 1

WPXHV202-301~-1 Watertight Enclosure
4.5x10% rads

140°F

Atz

NEMA 1
4x10° rads

200°F

Atz

Watertight Enclosure
7x10° rads

4. B8ee generic position 4.1.3 for relative bumidity.,

5. Following a DBE, solepoid valves 1,2-psv-1-181, -182, -183, -184
BmUSt go to the deenergized state and remain in that position to
prevent an open path to outside containment.

Following a DBE, solenoid valves 1,2-P8V-77-127 must deenergize to

close their associated FCV'
signal or bhigh radiation.

8 oo a phase A containment isolation
The solencids cannot fail such that

control air will be admitted to FCV(s) causing them to remain

open,

Following a DBE, solenoid valves 1,2-FSv-90-108, -109, =110, =114,
=115, =116 must deenergize to close their associated FCVs on a

containment vent isolation signal. The solenoids camnot fail such
that control air will be admitted to FCV(s) causing them to remain

open.

Failure of the solenoid valves during the first five minutes

folloving a DBE will result in
its "Fail-Safe" position.
days folloving a DBE, due to de
should not result in comtrol ai

the solenoid valve deenmergizing to

Failure of the sclenoid during the 100

gradation of elastomeric components,
r being admitted to the valve

Operator and reopening the valve.

6. The above information shows justification for continued use of the
solenoid valves. However, due to lack of sufficient documentation
to demonstrate environmental qualification, TVA will replace the
solenoid valves vith qualified devices as determined by the

resoluticn of NCR SQNEEBS8039.

014166.02
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I7AID T,
1,2°789=1-7, =14, =25, =32, -147, -148,

u u pal b

AdLU/Model mo. MTS300352RD

Status IV
usti ati . a

=149, =150

1. BSolenoid valves 1,2-78V-1-147, -150, -7, -14,

ie the auxiliary building, elev
valves 1,2-FSV-1-148,, -149 are

706, rooms Al, All,
located in the auxilia
elev 706, rooms A2, A10, Bolepoid valves are re

=25, =32 are located
Bolenoid

ry building,
quired to operate

for 5 minutes folloving main steem or feedvater lipe breaks and not
to fail detrisental to plant safety for 100 days thereafter!,

2. The solenoid valves are required to operate in the following

environments?:

For solenoid valves 1,2-728v-1-147, =150, =7, =14, =25, =32

Temperature:
Pressure:
Relative Bumidity:
Radiation:

Spray/Flooding:
For solenocid valves 1,2-78V-1-148, -149

Temperature:
Pressure:
Relstive Humidity:

Radiationm:
Spray/Flooding:

Igee ¥ D23 Calculations NEB 330217 219

Jormal

1300y
Ata
$02
3.5x104 rads
(40 yr TID)
n/A

Hornal

13007

Ata

50%

1.752103 vade
(40 yr TID)
n/a

23ee 8QF Zovironmental Data Dravings 47223%5-79

014165.02
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3. The manufacturer's specification for the solenoid valves are:

Temperature: 176°F

.- Pressure: Atz
Relative Humidity: Water Tight Enclosure
Radiation: 4.5210° rads

4. Bee generic position 4.1.8 for relative bumidity.

5. Following a DBE, solenoid valves 1,2-p8V-1-7, ~14, =25, -32 must go

to their deenergized position to close their associated isolations
valves and remain deecergized so that the valves remain closed to
prevent an uncontrolled loss of water from the steam generators.

If the steam generator warming valves are open wvhen a DBE occurs,
solenoid valves 1,2-FSV-1-147, =148, =149, =150 must g0 to the
deenergized position to close their associsted valve to isolate the
loss of main steam, and the solencids must remain deenergized to
keep the valves closed. If the warming valves are mot in use when
the event occurs (varming valves are closed), the solenoids must
remain in the deemergized state to keep the valves closed. Failure
of the solenoids valves during the first five minutes followving a
D3E will result in the valve deenargizing to its "Fail-Safe"
position. Pailure of the solenocid valve during the 100 days
following a DBE, due to degradation of elastomeric components,
should mot result in control air being admitted to the valve
operator and reopening the valve.

6. The above information shows justification for contived use of the

solenoid valves. BHowever, due to the lack of sufficient
documentation to demonstrate environmental qualification, TVA
wvill replace the solencid valves with qualified devices as
determined by the resolution of NCR SQNEEB804S.

014165.02
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IER ITEM NO, 135
MANUFACTURER/MODEL NO, - Namco EA-170

TVA ID - 1-FCV-90-107(LS), -111(Ls), -113(1s), -117(1Ls)
STATUS - 1V

JUSTIFICATION FOR CONTINUED OPERATION (JCO)

The limit ewitches are in the seal-in (control) circuit for the containment
upper and lower compartment air monitors outboard containment isolation
valves. These valves close upon receipt of a containment vent isolation
signal. After an accident inside containment, the limit switches may fail
in the closed position alloving the associated valves to reopen (if open at
time of accident) when the containment vent isolation signal is reset.
Taking a single failure of the imboard isolation valve (failing open), a
path to outside primary contasinment (into the annulus) would exist, After
& Loss of Coolant Accident (LOCA), the increased containment pressure may
cause airborne radioactivity to be released into the annulus, and may also
pPressurize tne annulus. We believe that justification for continued
operation is provided for the following reasons:

1. It is highly unlikely that the spring-loaded fail-closed inboard
valve (which receives the same signal as the outboard valves) would
fail in the open position.

2. Resetting the containment vent isolation signal is included in
emergency procedure £S-0.2, "SI Termination." After a large break
LOCA, SI (Safety Inje:tiom) will not be terminated until very late in
the event. By this time, containment pressure will be reduced to neer
normal and any radiation leakage into the annulus will be filtered
through the Emergency Gas Treatment System (EGTS).

3. ES-0.2 cautions the Operator to determine whether, after a LOCA, the
containment ventilation systems should be returned to normal alignment.
It is highly unlikely that the operator will reset containment vent
isolation if there is any significant release of radiation into the
containment,

Note: SQN drawing 47wW611-88-1 shows that the valves associated with the
éudbject limit switches receive a "phase B" containment isolation
sigral. This reflects a change required by ECN L-5966. This ECN
changed the valve closure signal from "containment vent" to "phase
B." Up to this time, the ECHN has never been implemented.

Therefore, the valves still receive a containment vent isolation
signal instead of a phase B signal, which is the closure signal upon
vhich this JCO is based. If the ECYN change is implemented before
these limit switches are replaced with qualified components, this
300 is oull and void.

Prepared by X 2/0S

Reviewed by A 7 1{4/ 4¢~ SLLLL5

055042.02
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TER ITEM NO. - 140

Manufacturer Model No. - MicroSwitch OPDAR 7905

STATUS: 3ee below - ---—-----

TVA LD NO. STATUS

AL .Y LR YL
1-FCV-313.222 Replaced
2=-FCV=313.222 Replaced
1-FCV-313.223 Replaced
2-FCV-313-223 Replaced
1=-FCV-313-224 Replaced
2-FCV=-313-224 Replaced
1-FCV=-313-225 Replaced
2-FCV-313.225 Replaced
1-FCV-313-229 Replaced
2-FCV-313-229 To Be Replaced
1=FCV-313-230 Replaced
2-FCV=-313.230 To Be Replaced
1=-FCV=313-.231 Replaced
2-FCV=313-2131 To Be Replaced
1=-FCV=-313-232 Replaced
2-FCV=-313-232 To Be Replaced

Justification for Continued Orerntion =

MicroSwitch has a line of standard bdasic switches which have a wide range
of operating characteristics, temperature tolerances, and sealing
materials. Their basic switch is comprised of phenolic, beryllium copper,
and silver with capabilities of 400° F. Based on standard manufacturer's
specifications and past experience we believe these switches are qualified
for operation until their replacements can be installed.

Installation of replacements {s scheduled as follows:

no later than the end of cyele
November 24, 1984, ycle 2 fuel outage -

REPLACEMINT MATILIAL 1T ©wbiTE

Prepared by: (| d QV;/’ ACBIR
- -

Reviewed by: ’7,4{'}'%///6» (f/&O/Zf
7T '

- )
T‘,’:db‘“

aa;hlfﬂ

G24172.05




; TER Item No, 141
TVA 1D No,

O

1-FCV-32-80, =102, -0110
BY uy M bl

fancs Controls/ Model No. ZA-700

Status IV
stifie or Contisued ati
1. Limit svitches 1-FCV-32-80, ~102, =110 are locsted in the annulus

at elev 707. They are required to

operate for 5 misutes folloving a LOCA, main steam line break,
feedwater line break, RHR, and CVCS sccidents. Additionally, they
must not fail in & maoner detrizmental to plant safety for 100 days
after a LOCA,, main steam line break, feedwater line break, and 1
month after a RER or CVCS accident.

The limit svitches are required to operate in the following
environments<:

ors Accideng
Temperature: 110°7 15007
Pressure: Atm(=) Ata(-)
Relative Oumidity: 802 1002
Radiation: 2x107 rads 5x107rads
(40 yr TID)
Spray/Flooding: E/A H/A

lsee ER DES Calculations KEB 830208 220 for control air system
25ee SQN Environmental Dats Drawvinge 47E235-4720

3.

4,

5.

The manufacturer's specification for the solenoid valves are:

194°7

Atz

KEMA &

Eot specified

Temperature:
Pressure:

Relative Humidity:
Radiation:

See generic position 4,1.5 for radiation amd 4.1,.8 for relative
bumidity.

Since the operating environment is within the manufacturer's
specifications, the above information shows justification for
contigued use of the limit switches. However due to lack of
sufficient documentation to demonstrate envirommental
qualification, TVA will replace the limit switches with qualified
devices as determined by the resolution of HCR SQNEEBS104,

014165.02



TER Item Mo, 143

-

IVA_ID Ko,

1,2-PCV-1-147 (LS), -148(LS), -149(LS), =150(LS)

Maguggg;urer[Hgdgl No,

KAMCO Controls/Model No. BA-700
Stagus IV
Justification for Continued Operation

1.

2.

Limit switches 1,2-PCV~147, =148, =149, ~150 are located ip the
suxiliary building, elev 706, rooms Al, A2, AlO, and All. They are
required to operate for 5 minutes folloving a main steaz lipe break
and feedwater line break. Additionally, they must not fail in a
manrer detrimental to plant safety for 100 days following a main
steam line break and auxiliary feedwater line break.

The limit swvitches are required to operate ip the folloving
environments?:

Formal Accideng
Temperature: 1300F 299°F East
(ZELD)
30797 Vest
Pressure: Atn(=-) 24,4 psia
(Zast)
22,9 peia
(West)
Relative Bumidity: 502 1002
Radiation: 1.752103 rads East 1x10%ads
3.5210% rads Vest
Spray/Flooding: K/A N/A

1See EN DES Calculations NED 830217 219 for main steas system
i5ee SQN Environmental Data Draving 472235-79R0

3. The manufacturer's specification for the limit switches are:
Teaperature: 194°7
Pressure: Atn
Relative Humidity: REMA 4 Enclosure
Radiation: lot Specified

4. See generic position 4.1.5 for radiation and 4.1.8 for relative

humidity.
014166.03



Justification fer Continued Cprration

TER Item No. 145
fvi wue ivaiOWing equipment:
LS's on

2-FCV=-62-69
2-FCV=62-70
2-FCV=62-77
2-FCV=-63-3
2=FCV=-63~4
2-FCV=63-175

The limit switches on 2-FCV-62-6% and 70 are used to seal in the
automatic closure signal on low pressurizer level in the event of a
CVCS letdown line break. 1If the CVCS letdown line break were to oceur
inside contzinzent, the limit switches could cause these associated
valves to reopen each time the pressurizer level was restored to the
norzal leval b the emergancry core coolia; 2umps. Under :these
conditions, the RCS would continue to experience a LOCA. Although it
is good engineering design tc isolate a LOGCA, if possidle, it is no:
essencial to plant safety. The plant is designed to mitigate the
effects of a wide spectrum of LOCAs, including the effects of single
failure, without jeopardizing the public health and safety. 1If the
CVCS letdown line break were to occur outside containment, the lizit
switch on 2-FCV-62-77 could cause its associated valve to take
inappropriate action. However, since the event occurs outside
containment, FCV-62-69 and /0 will not be affected by the harsh
environment and will isolate the letdown line on low pressurizer
level.

The limit switches on 2-FCV-63-3, 4, and 175 are used to provide on
open permissive signals to FCV-63-8 and 11. These limit switches are
required to be qualified for the radiation affects due to a LOCA. The
radiation effects are only signifizant when the Safety Injection
Srstem is placed in the recirculation mode of operation. In order to
vstablish the recirculation mode of operaticn, FCV-63-8 and 1) musc
initially be open. Therefore, the limit switches on FCV=63-3, 4, and
175 will perform their intended safety functions prior to significant
changes in the environment for which the switches are qualified.

Therefore, it is concluded that whether or not the above limit swiches
function, plant safety will not be jeopardized in the interiz,

These lizmit switches are onsite and scheduled to be replaced during
the next refueling outage in September 1984,

E64173.20



‘ SZQUOYAH NUCLEAR PLANT
JUSTIFICATION POR CONTINUED OPERATION:
"TEMPERATURE SWITCHES - COOLERS"
TER ITEM NO. - 151
TVA_ID RO, = 1-TS-30-185, <187, =160, -°31, = 196, =197, =201, & -202
. 2-TS-30-186, -187, -196, =197, =201, & =202
0-TS-30-132, & =193

Manufacturer/Model No, - Pann A19BBC-2

Status - IV

Justification for Continued Operation -

Subject temperature switches are to be replaced with 1E qualified switches
(already onsite). Installation of replacements is scheduled as follows:

Unit 1 - no later than cycle 3 fuel outaze period (November 1985)
as previously requested in exemption from 10CFR50.49 rules
Unit 2 - no later than the end of cycle 2 fuel outage -
November 24, 1084,

For JCO, see attached appendix 1

6 EQS No. M2B-30-6l,

Prepared by: ﬁ 72/ g/m@% 6&’4/54.

Reviewed by: ny _cf é—«—t, £%20/94

G23171. 1
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e Unit No. <
Revis1on'f/ ‘ 53: ;S.Now
Preparer/DateﬂdM /SMW;// %Jl
Reviewer/Date AL _/fwr ¢ ,,m"l? ,‘/ ‘/ Swibches
j f -~ // 4

SON_ECUTPMENT GUALIFICATION SHEET (R3)

Manufacturer and Model No. Lomnn AISRRA -2

Verification of Tavle Information (=52 2, 7 < (8 P oerT.

. ¢

b/ Ecuioment Type - The equipment has bsen fdentified as per TVA 1D number
designations (such as, MOV, SOV). -

¥~ Location - The location has been {dentified (such as, inside primary
containment, annulus, individually cooled rooms, general spaces, or area
affected by HELB outside primary containment).

¥ Comoonent - A unique TVA ID number has been assigned (such as, 1-FSV-68-302).

4 Function - A functional description of the component has been gfven (such as,
Steam generator blowdown).

p~ Contract No., Manufacturer, and Model No. - The contract numter, manufacturer,
anc mode! numper have been given,

&~ Abnormal or Accident Environment - A1) abnormal or accident environmental
congitions appiicadle to this equipment have been identified either in tadles o
by references to figures from tables.

P’/ Environment to Which Oualified - The environment to which the equipment has bee
Quailtied 15 agdressed in either the tadles or the environmental analysis
attached.

4&(’ Catagory - A category of a, b, ¢, or d has been cdefined for the
eguipment.,

~ Operation and Accuracy Required and Demonstrated - The operation
and accuracy required and demonstrated have been defined.

Qualification Status (check if aoplicable, NA if not)
uaiitied Life equipment 1s quaiitied, indicate the qualified life with a
numerical entry):

ﬁfj Qualification Report and Method - A qualification report and the method of
quaiification nas been identitied on the Table Input Data Sheet (TIDS).

_l{ Environmental Analyeis - An environmental analysis has been done, attached to

the £QS, anc independently reviewed by the responsible erganization.

iﬂ Qualification by Similarity (If applicadble) - A justification for qualification
Dy similarity 1s attachad to the EQS considering all the above factors and
referenced to the appropriate tabdles.

_{ Qualification of Several Exact Comnonents (If applicable) - When an EQS 1s used
Or more than one 1tem, & list of all exact components is given as an appendix
with all references to appropriate tebles with justification for qualification

/ considering all the above factors.
Interim Oualification (1f applicable) - (Open item) - Component has been
determined to be qualified only for a 1imited interim cperation, an NCR has
been written, and plan of action has been determined to yfeld a qualifiad
ccmponent.
Term of Interim CuaTification Qgc, /A
HCR Mo. A m
UmaualifTag onent - (Upen item) - {17 applicaplie) - Component has been
determined to e unqualified; the following 1s attached to EOS: WCR number,
reason for non-qualification, and Justification of continued operation.
ACR MNo. MEA L

EQS



e Appendie I

ADDITIONAL EQUIPMENT

Temperature Switches

TVA ID No. - 2888t tdit——xi—t3S
1-TS=-30-186 and =187
2-TS-30-186 and -187
1=TS-30-180 and =191
0-TS-30-162 and =193
- . — -1

1-TS=-30-196 and =167
2-TS-30-196 and =197

Manufacturer/Model No. - Penn A19BBC-2

Status -« IV

Justification for Continued Operaticn and/or
Resolution of Deficiencies =

The temperature switches are subjected to the following accident

conditions (worst case - penetraticn room el T714.0 - HELB):
HHO®F max ( Bodeys max- Locs)

Temperature —<%3°F maxizun (dw&asuna o 4o ever 4 Iy PA)
Pressure - 14.4 psia maxioum
Relative Humidity - 100% maximun (24 hr. max)

Radiation = < |x (0% rade CLocAd

-The temperature switches functions are to start the pi

coolers to provide cooling to the motor operated valse:eigh;:;e chas
The switches can operate at a paxizum temperature of 140°F (see -
attachzment 1). Per Johnson Controls: since 100% relative humidit
occurs only over a 2% hour time period, there would be no advers 4
affects on subject switches., The maximuz temperature of 192 °f. X
however, could have adverse affects on the switches., This naximum
::mz;:;:ur: occurs during a residual heat removal pipe rupture and is
.xtrenelselgw?onservltive figure. Frobability of occurrence is

It is our engineering Judgement that due to the mas

and the short duraticn of the line break, the valve: :ilih:o:.lves
significantly be affected by failure of the temperature switches

to con4inue to provide cooling. The subject switches can operate

for all other line breaks; thirefore, we feel the temperatu;e

switches can continue to operate until they are replaced with
qualified temperature switches. A replacesent schedule is { medy
teing implemented to rectify this situation. o

Pe_f. t TVAEnvirenments/ 7 .
Aty 6‘;4 723 ~) a’rawuys 47£235.. 49 thy &2,




s Appende
g .
ADDITICNAL EQUIPMENT

Temperature Switches

TVA ID No. = 1-TS-30-201 and -202
2-TS-30-201 and -202

Manufacturer/Model No. - fenn A1GRBC-2

Status - IV

Justification for Continued Overation and/or
Resclution of Deficiencies -

The temperature switches are subjected to the following accident
conditions (HELB):

: ture - 209°F maxisum("244r A5x) 4 1)1OPE (25 4= e pan
6 P::i:\::em-.ewA ps:am::xj_:mum. - ) I (?0 -‘":’S Lg =5 &8 Lca)

Relative humidity - 1002 24 hr max
Radiation - & Accident < I 104 rdds (LacA)

The temperature switches functions are to start the pipe chase
coclers to provide cooling to the motor operated valves in pipe chase.
The switches can operate at a maximum temperature of 140°F (see
attachment 1), Per Johnson Controls: since 100% relative humidity
occurs only over a 24 hour time pericd, there would be no adverse
affects on subject switches, The maximum temperature of 203°F;
however, could have adverse affects on the switches., This maximum
temperature occurs during a residual heat removal pipe rupture and is

an extremely conservative figure. Probability of occurrence is
extremely low.

It is our engineering judgement that due to the mass of the valves

and the short duration of the line break, the valves will not
significantly be affected by failure of the tenperature switches

to continue to provide cooling. The subject switches can cperate

for all other line breaks; therefore, we feel the temperature

switches can continue to operate until they are replaced with
qQualified temperature switches., A replacement schedule is imnediately
being implemented to rectify this situation.

Ref + TvA Enwr'anmef\/a/ Lats & : A =
rstgesns s rénirgs 47E235-02 £-63
(‘ LEON. 4 :
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TER Item No, 153

A_JID B

0-TS-12-91A, =913, =924, -923, -93A, =933, -94A, -94B, =95A, =953, -564A,
-968, -97A, -973, 984, -98B, -99A, and ~39B

Manufa er/Model X

Feaval/Model Ro. 27120-50

Status 1V

Justification for Comtinued Operation

1. Temperature switches listed gbove are located in various areas « 4

elevations of tbe auxiliary building. They are resuired to operate
for 5 minutes after ao auxiliary boiler lime breaki.

2. A composite set of environmental conditions enveloping all the
maxizuz velues the temperature switches are required to operate in
is detailed below:

Formal Acciden
Texperature: 10407 143°0p
Pressure: Ata(~) 14,55 psia
Relative Humidity: 802 1002
Radiation: 1.752103 rads N/A

(40 yx TID)
Spray/Flooding: H/A N/A

lsee EN DES Calculations NEB 830923 220

3. The manufacturer's specification for the temperature swvitches are
as follovs:

Temperature: so00°r

Pressure: Atn

Relative Bumidity: Svitch is bhermetically sealed
Radiation: Fot specified

4. See gemeric position 4.1.5 for radiation and 4.1.8 for relative
bumidity.

5. Since the operating enviromment is within the manufacturer's
specifications, the above information shows justification for
contigued use of the temperature svitches. Bowever due to lack of
sufficient documentation to demonstrate environmental
qualification, TVA will replace the temperature svitches with
qualified devices as determined by the resolution of HCR
BQNEEB8201.

014165,02
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IER ltem No, 175

IVA ID No,

l"ZS‘JO‘“'. -‘7. -48

u----f.-rnrer/HOQ-!l_.!P_l.

NAMCO Controls/iiodel No. EA-080
Status IV
Justification for Continued Operatiop

1.

2.

Igsee EN
system

Limit switches 1-25-30-46, =47, =48 are locsted in the annulus at
elevation 823, They are required to opera.e for 5 minutes
folloving a LOCA, main steam lipne break, feedvater lipe Lreak, CVCS
and RER accidents. Additionally, they must not fail in a manner
detrimental to plant safety for 100 days folloving a LOCA, main
steaz lipe break, feedvater line break, RER, and CVCS accidents.

The limit switches are required to operate in the following
environments<:

Formel Acrident
Temperature: 1100% 1500F
Pressure: Ata(=) Atza(=)
Relative Bumidity: 802 1002
Radiation: 22107 rads 5x10/rads
(40 yr TID)
Spray/Flooding: K/A R/A

DES Calculations NEB 830228 221 for the containment ventilatiom

25ee SQN Enviroomental Data Dravings 47E235~-47R0

3.

4,

3.

(@

The manufacturer's specification for the solencid valves are:

194°p

Ata

FEMA &4, 12 Bnclosure
12100 rads

Temperature:
Pressure:

Relative Bumidity:
Radiation:

See generic position 4.1.5 for radiation amd 4.18 for relative
bumidity,

Since the operating euvironment is within the manufacturer's
specifications, the above information shows justification for
continued use of the limit switches. Uowvever due to lack of
sufficient documentation to demonstrate environmental
qualification, TVA will replace the solencid valves with qualified
devices as determined by the resolution of KCR SQNEEBSL17,

014165.01
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IER ltew Wo, 181

AID N
2-PCV-32-81(Ls), -103(L8), ~111(L8)

Hagu:gc;u;e;[!gdgl No,

RAMCO Comtrols/Model No. ZA-700
Status 1V

ustifi ion for Continue erati

l. Limit svitches 2-PCV-32-81, =103, =111 are located in the annulus
at elevation 707, They are required to operate for 5 minutes
folloving a LOCA, main line break, feedvater line break, RHR and
CVCS accidents, Additionally, they must not fail in & manper
detrizental to plant safety for a LOCA, main steaz lipe break, and
feedvater line break and ! month folloving a RER or CVCS accident:

2. The limit svitches are required to operate in the following

environments?;

Temperature:
Pressure:

Belative Bumidity:
Radiation:

Spray/Flooding:

Hormal Accident
11007 1500F(LocA)
Ata(-) Atn(=)
{1} 4 1002
22107 rads 52107 rads
(40 yr TD) (LoCA)
N/A N/A

Igsee BN DES Calculations NEB 830208 220 for the control air system
25ee SQN Enviroomental Data Drawvings 47E235-47R0

3. The manufacturer's specification for the limit avitches are:

Temperature:
Pressure:

Relative Bumidity:
Radiation:

19407

Atz

NEMA &

Not epecifiad

4. See generic position 4.1.% for radiation and 4,1.8 for relative

5. Sioce the operating environment is vithin the manufacturer's

specifications, tbe above inf

continued use of the limit

ormation shows justification for
svitches, However due to lack of

sufficient documentation to demonstrate enviroamental
Qualification, TVA will replace the limit svitches with qualified
devices as determined by the resolution of RCR SQNEEBS8102.

014165.01



.0 Additional Equipment

®

014313.03



‘ii;\
TVA ID wno.

1-PSV-1-13A
2-PSV-1-13A
1-PSV-1-13B
2-PSV-1-13B

1-PT-1-23
2-PT-1-23

1-PSV-24A
2-PSV-24A
1-PSV-24B
2-PSV-24B

1-2s-1-181

DEO3 ; TERRPT

Conggngn;

SNDV

SNDV

SNDV

SNDV

PRTR
PRTR

SNDV

SNDV

SNDV

SNDV

LMSW

Hnnggactuge;

ASCO
ASCO
ASCO
ASCO

Foxboro

Foxboro

ASCO
ASCO
ASCO
ASCO

NAMCO

ADDITION‘ 'IPMENT

Model No,

206-381-2RVU

206-381-2RVU

206-381~-2RVU

206-381~2RVU

E11GM

E11CM

206-381-2RVU

206-381-2RVU

206-381-2RVU

206-381-2RVU

EA-740

9

Status

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Report No. AQS21678/TR,
ReV. A ¥, ..

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; WCAP-8541
Qualified; WCAP-8541

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Report No. AQS21678/TR,
Rev. A

Qualified; Qualification of NAMCO
controls limit switch model EA-740 to
IEC standards 344 (1975), 323 (1974),
and 382 (1972), revision 1, February
22, 1979,



®

!!’A ID .

2-25-1-181

1-2s-1-182

2-28~1-182

1-2s-1-183

2-2s5-1-183

1-25-1-184

2-25-1-184

1-FT-3-354

DEO3 ; TERRPT

Component

LMSW

LMSW

IMSW

LMSW

LMSW

LMSW

LMSW

FLXR

Hanuggcgu;er

NAMCO

NAMCO

NAMCO

NAMCO

NAMCO

NAMCO

NAMCO

Foxboro

ADDITIONA,‘I PMENT

Model No,

EA-700

EA-740

EA-700

EA-740

EA-700

EA-740

EA-700

E13DM

~»

\
Status

Replace with NAMCO Model EA-740;
Qualified by Report No. QTR-111: JCO
NO . EEB‘I

Qualified; Qualification of NJMCO
controls limit switch model EA-740 to
IEE standards 344 (1975), 323 (1974),
and 382 (1972), revision 1, February
22, 1979,

Replace with NAMCO Model EA-740;
Qualified by Report No. QTR-111: Jco
NOO EEB-I

Qualified; Qualification of NAMCO
controls limit switch model EA-740 to
IEE standards 344 (1975), 323 (1974),
and 382 (1972), revision 1, February
22, 1979,

Replace with NAMCO Model EA-740;
Qualified by Report No. QTR-111: JCO
No. EEB-1.

Qualified; Qualification of NAMCO
controls limit switch model EA-740 to
IEE standards 344 (1975), 323 (1974),
and 382 (1972), revision 1, February
22, 1979.

Replace with NAMCO Model EA-740;
Qualified by Report No. QTR-111: JCO
No. EEB-1.

Qualified; WCAP-8541



°

TVA l; v,
2-FT-3-35A
1-FT-3-358
2-FT-3-358
1-FT-3-48A
2-FT-3-48A
1-FT-3-48B
2-FT-3-48B

1-FT-3-90A

2-FT-3-90A

DEO3 ; TERRPT

FLXR

FLXR

FLXR

FLXR

FLXR

FLXR

FLXR

FLXR

Manufactu

Foxboro

Foxboro

Foxboro

Foxboro

Foxboro

Foxboro

Foxboro

Foxboro

Foxboro

ADDITION m

"Odel No.

E13DM

E13DM

E13DM

E13DM

E13DM

E13DM

E13DM

E13CM

E13CM

“®

Status

\

Equipment no longer comsidered to be

within the scope of 10CFRS50.49
(Category C per NUREG-0588)

Equirment no longer considered‘to

within the scope of 10CFRS0.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFRS50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFRS50.49
(Category C per NUREG-0588)

Equipment no longer comsidered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

to

to

to

to

to

to

to

be

be

be

be

be

be

be

be



IVA_ID no,

1-FT-3-908
2-FT-3-908B
2-1T-3-93
2-1LT-3-94
1-LT-3-98
2-LT-3-98
1-FT-3-103A
2-FT-3-103A

1-FT-3-1035

2-FT-3-103B

DEO3; TERRPT

FLXR

FLXR

LVTR

LVTR

LVTR

LVTR

FLXR

FLXR

FLXR

FLXR

Manufacturer

Foxboro

Foxboro

Barton

Barton

Barton

Barton

Foxboro

Foxboro

Foxboro

Foxboro

ADDITIONA" PMENT

Model No.

E13CM

E13CM

764 Lot 7

764 Lot 7

764 Lot 2

764 Lot 2

E13DM

E13DM

E13DM

E13DM

g

Status

\

Equipment no longer considered to be

within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considereg to

within the scope of 10CFR50.49
(Category C per NUREG-0588)

Qualified; WCAP-8687, Supp 2-E03

Qualified; WCAP-8687, Supp 2-E03

Equipment no longer comsidered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFRS0.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer comsidered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFRS50.49
(Category C per NUREG-0588)

Equipment no longer considered
within the scope of 10CFR50.49
(Category C per NUREG-0588)

to

to

to

to

to

to

be

be

be

be

be

be

be



°

{
IVA I ..

2-LT-3-110

1-PS-3-121A
2-PS-3~121A
1-PS-3-121B
2-PS-3-121B
1-PS-3-121D
2-PS-3-121D
1-PT-3-122A

2-PT-3-122A

DEO3; TERRPT

Conggugu;

LVTR

PSSW

PSSW

PSSW

PSSW

PSSW

PSSW

PSSW

PSSW

Manu

Barton

Custom

Custom

Custom

Custom

Custom

Custom

Bailey

Bailey

ctu

Components

Components

Components

Components

Components

Components

ADDITION"I IPMENT

Model No,

764 Lot 7
6046

6046
6046
6046
6046
6046
556

556

"9

\
Status

Qualified; WCAP-8687, Supp 2-E03

Replace with ASCO model
SB2IAR/TD20A2R; Qualified by Report

Replace with ASCO model
SB21AR/TD20A2R; Qualified by Report
No. AQR-101083, Rev. 0: JCO No. EEB-2

Replace with ASCO model
SB21AR/TD20A2R; OQualified by Report

Replace with ASCO model
SB21AR/TD20A2R; Qualified by Report
No. AQR-101083, Rev. 0: JCO No. EEB-2

Replace with ASCO mode!
SB21AR/TD20A2R; Qualified by Report

Replace with ASCO model
SB21AKR/TD20A32R; Qualified by Report

Equipment no longer considered to be
within the scope of 10CFR50.49
(Category C per NUREG-0588).

Equipment no longer considered to be
within the scope of 10CFR50.49
(Category C per NUREG-0588).



G\ ADDITIOHA’OIPHENT “\

IVA ID wo. Component  Manufacturer Model No, Status
1-PX-3~142 PWSP Lamda LCS-2-04 Equipment no longer considered to be

within the scope of 10CFR50.49
(Located .n a mild environment).

2-PX-3-142 PWSP Lamda LCS-2-04 Eugipment no longer considered‘to be
within the scope of 10CFR50,49
\Located in a mild environment).

1-FM-3-142A SGCV Beckman 8950 Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

2-FM-3-142A SGCV Beckman 8950 Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

1-FT-3-147 FLXR Bailey 555 Replace with Rosemount Model 1153D85;
Qualified by Report No. 108025: JCO
No. EEB-.)

2-FT-3-147 FLXK Bailey 555 Replace with Gould Model PD3200-400-

18-22-36-59; Qualified by Report Nos,
528-0994 and 528-1006: JCO No. EEB-3

1-LCV-3-148 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCO No, EEB-4

2-LCV-3-148 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCO No., EEB-4

1-FT-3-155 FLXR Bailey 555 Replace with Rosemount Model 1153D85;
Qualified by Report No. 108025: Jco
No. EEB-3

DEO3; TERRPT -6-
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!
IVA 1D wo,

2-FT-3-155

1-LCV-3-156
2-LCV-3-156

1-PS-3-160A
2-PS-3-160A
1-PS-3-1608
2-PS-3-160B
1-FT-3-163
2-FT-3-163

1-LCV-3-164

DEO3 ; TERRPT

Congongn;

FLXR

IPXR

IPXR

PSSW

PSSW

PSSW

PSSW

FLXR

FLXR

IPXR

Manufacturer

Bailey

Masoneilan

Masoneilan

Custom Components

Custom Components

Custom Components

Custom Components

Bailey

Bailey

Masoneilan

ADDITIONA(‘JIPHENT

Model No,

555

8012
8012

6046
6046
6046
6046
555
555

8012

®

\

Status

Replace with Gould Model PD3200-400-
18-22-36-54; Qualified by Report Nos.
528-0994 and 528-1006: JCO No. EEB-3

Testing in progress to configr
qualification: JCO No. EEB-4

Testing in progress to confirm
qualification: JCO No, EEB-4

Replace with ASCO Model
SBL11AKR/TGI3A42R; Qualified by Report

Replace with ASCO Model
SB11AKR/TGI3A42R; Qualified by Report
No. AQR-101085, Rev. 0: JCO No. EEB-5

Replace with ASCO Model
SBIIAKR/TGI3A42R; Qualified by Report

Replace with ASCO Model
SBI11AKR/TG13A42R; Qualified by Report
No. AQR-101085, Rev. 0: JCO No. EEB-5

Replace with Rosemount Model 1153D85;
Qualified by Report No. 108025: JCO
NO . EEB-3

Replace with Gould Model PD3200-400-
18-22-36-59; Qualified by Report Nos.
528-0994 and 528-1006: JCO No. EEB-3

Testing in progress to confirm
qualification: JCO No. EEB-4



)

{
TVA ID ...

2-LCV-3-164

1-PS-3-165A
2-PS-3-165A
1-PS-3-165B
2-PS-3-1658B
1-FT-3-170
2-FT-3-170

1-LCV-3-171
2-LCV-3-171

1-LCV-3-172

DEO3; TERRPT

Component

IPXR

PSSW

PSSW

PSSW

PSSW

FLXR

FLXR

IPXR

IPXR

IPXR

Hanufucture;

Masoneilan

Custom Components

Custom Components

Custom Components

Custom Components

Bailey

Bailey

Masoneilan
Masoneilan

Masoneilan

ADDITIONA&I PMENT

!

8012

6046

6046

6046

6046

555

555

8012

8012

8012

Model No,

@

\

Status

Testing in progress to confimm
qualification: JCO No. EEB-4

Replace with ASCO Model
SB11AKR/TG13A42R; Qualified by ‘Report
No. AQR-101083, Rev. 0: JCO No. EEB-5

Replace with ASCO Model
SBI1AKR/TGI3A42R; Qualified by Report
No. AQR-101083, Rev. 0: JCO No. EEB-5

Replace with ASCO Model
SBI1AKR/TGI3A42R; Qualified by Report
No. AQR-101083, Rev. 0: JCO No. EEB-5

Replace with ASCO Model
SBIIAKR/TGI3A42R; Qualified by Report
No. AQR-101083, Rev. 0: JcCO No. EEB-5

Replace with Rosemount Model 1153DB5;
Qualified by Report No. 108025: Jco

Replace with Gould Model PD3200-40-18-
22-36-59; Qualified by Report Nos.
528-0994 and 528-1006: JCO No. EEB-3

Testing in progress to confirm
qualification: JCO No. EES-4

Testing in progress to confirm
qualification: JCO No. EEB-4

Testing in progress to confirm
qualification: JCO No. EEB-4



F' Anmrmm;ol' PMENT ,‘\

IVA ID mo. 22!222531 Hanuf!ggn!e; Model No. Status
2-LCV-3-172 IPXR Masoneilan 8012 Testing in progress to confimm

qualification: JCO No. EEB-4

1-18-3-172 sGev Beckman 8952 Equipment no longer comsidered to be
within the scope of 10CFR50.4@ «

(Located in a mild environment).

2-1LM-3-172 SGCv Beckman 8952 Equipment no longer considered to be
within the scope of 10CFRS0.49
(Located in a mild environment).

1-LCV-3-173 IPXR Masoneilan 8012 Testing in progress confirm
qualification: JCO No, EEB-4

2-LCV-3-173 IPXR Masoneilan 8012 Testing in progress confirm
qualification: JCO No, EEB-4

1-LM-3-174 SGey Beckman 8012 Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

2-LM-3-174 SGCV Beckman 8012 Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

1-LCV-3-174 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCO No., EEB-4

2-LCV-3-174 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCO No, EEB-4

1-LCV-3-175 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCC No, EEB-4

2-LCV-3-175 IPXR Masoneilan 8012 Testing in progress to confirm
qualification: JCO No, EEB-4

DEO3; TERRPT -9-



)

TVA ID No.

1-FCV-30-2
(LS)

2-FCV-30-2
(Ls)

1-FCV-30-5
(LS)

2-FCV-30-5
(LS)

1-FSvV-30-7

2-F3V-30~7

1-25-30-7

2-25-30-7

1-25-30-8

2-25-30-8

DEO3; TERRPT

Component

LMSW

LMSW

LMSW

LMSW

SNDV

SNDV

LMSW

LMSW

LMSW

LMSW

Manufacturer

NAMCO

NAMCO

NAMCO

NAMCO

AVCO

NAMCO

NAMCO

NAMCO

NAMCO

/
ADDIT.

L )

Model No.

EA-180

EA-170

EA-180

EA-170

C-5439

C-5439

EA-180

EA-170

EA 18011302

EA 74020100

-10-

- EQUIPMENT

g

Status
Qualified by Report No. QTR-105

Replace with NAMCO Model F180;
Qualified by Report No. QTR-105: .0
No. MEB-101

Qualified by Report N . QTR-105

Replace with NAMCO EA-180; Qualifi..
by Report No. QTR-105: JCO No. MER-
101

Replace with ASCO Model NP8316A74E:
Qualified by Report No. AQS21678/Ti.

Replace with ASCO Model NPB316A74E;
Qualified by Report No. AQS21678/1TR,
Rev. A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: Jco
No. MEB-101

Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111:
JCO No. MEB-105

Qualified; NAMCO report No. QTR-111



.

TVA 1D No.

1-FSv-30-9
2-FSV-30-9
1-28-30-9
2-28-30-9

1-2s-30-10

2-28-30~10

1-FSV-30~-12
2-FSV-30-12
1-FSV-30-14
2-FSV-30-14

1-28-30-14

DEO3; TERRPT

Component

SNDV

SNDV

LMSW

LMSW

LMSW

LMSW

SNDV

SNDV

SNDV

SNDV

LMSW

Manufacturer

AVCO

AVCO

NAMCO

NAMCO

NAMCO

NAMCO

ASCO

ASCO

AVCO

AVCO

NAMCO

ADDITI

[ )

Model No.

C-5439

C-5439

EA-180

EA-180

EA 18011302

EA 74020100

C-5439

C-5439

C-5439

C-5439

EA-180

-

EQUIPMENT

o

Status

Replace with ASCO Model NP8316AT4E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Replace with ASCO Model NPB316A74D;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105
Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111:
JCO No. MEB-105

Qualified; NAMCO report No. QTR-111

Replace with ASCO Model NP8316AT74E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Replace with ASCO Model NPB8316A74E;
Qualified by Report No. AQS21678/TR,

Rev. A: JCO No. MEB-102

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/TR,
Rev., A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105



/ i ADDI. L EQUIPMENT

TVA ID No. Component  Manufacturer Model No. Status
2-25-30-14 LMSW NAMCO EA-170 Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: JCO
No. MEB-101
. - ' .
1-28-30-15 LMSW NAMCO EA 18011302 Replace with NAMCO Model EA 740;

Qualified by NAMCO Report QTR-111-
JCO No. MEB-105

2-28-30-15 LMSW NAMCO EA 74020100 Qualified; NAMCO report No. QTR-!
1-FCV-30-16 LMSW NAMCO EA-180 Qualified; NAMCO Report No. QTR-. .}
(Ls)
2-FCV-30-16 LMSW NAMCO EA-170 Replace with NAMCO Model EA-180;
(Ls) Qualified by Report No. QTR-105: 0
No. MEB-101
1-FS5V-30-16 SNDV ASCO 8316 Replace with ASCO Model NP8316A;¢

Qualified by Report No. AQS21678/.. ,
Rev. A: JCO No. MEB-103

2-FSV-30-16 SNDV ASCO 8316 Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-103

1-FSvV-30-19 SNDV AVCO C-5439 Replace with ASCO Model NP8316A74%-
Qualified by Report No. AQS21678/%..,
Rev. A: JCO Ne. MEB-102

2-FSV-30-19 SNDV AVCO C-5439 Replace with ASCO Model NP8316A74E;

Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

1-25-30-19 LMSW NAMCO EA-180 Qualified; NAMCO Report No. QTR-105

DEO3 ; TERRPT -]12-



0

TVA_ID No.

2-25-30-19
1-25-30-20

2-25-30-20

2-FC0-30-22
(LS)

2-FSV-30-22

1-FCV-30-37
(LS)

2-FCV-30-37
(Ls)

1-FSV-30-37
2-FSV-30-37

1-PDT-30-42
2-PDT-30-42

1-PDT-30-43

DEO3 ; TERRPT

Component

LMSW

LMSW

LMSW

LMSV

SNDV

LMSW

LMSW

SNDV

SNDV

DPXR

DPXR

DPXR

Manufacturer

NAMCO

NAMCO

NAMCO

NAMCO

ASCO

NAMCO

NAMCO

ASCO

ASCO

Foxboro

Foxboro

Foxboro

&

ADDIN .L EQUIPMENT

Model No.

EA-170

EA 18011302

EA 74020100

EA 740020100

206-381-2 RUV

EA-180

EA-170

NP 8316

NP 8316

E11GM

E11GM

E11GM

wlge

“®

\

Status

Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: JCO
No. MEB-101

. - ‘
Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111;
JCO No. MEB-105
Qualified; NAMCO report No. QTR-111

Qualified; NAMCO report QTR-105

Qualified; ASCO AQS21678/TR, Rev. A

Qualified; NAMCO Report No. QTR-1i.

Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: J,l0
No. MEB-101

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/1TR,
Rev. A: JCO No. MEB-103

Replace with ASCO Model NPB316A74E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-103

Qualified; WCAP-8541
Qualified; WCAP-8541

Qualified; WCAP-8541



o . »

ADDI1 L EQUIPMENT

TVA ID No, Component Manufacturer Model No, Status

2-PDT-30-43 DPXR Foxboro El1CM Qualified; WCAP-8541

1-PDT-30-44 DPXR Foxboro E11GM Qualified; WCAP-8541

. ® ' .

2-PDT-30-44 DPXR Foxboro E11GM Qualified; WCAP-8541

1-PDT-30-45 DPXR Foxboro E11GM Qualified; WCAP-8541

2-PDT-30-45 DPXR Foxboro El11GM Qualified; WCAP-8541

1-25-30-50 LMSW NAMCO EA 18011302 Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111:
JCO No. MEB-105

2-25-30-50 LMSW NAMCO EA 74020100 Qualified; NAMCO report No. QTR-111

1-FSv-30-51 SNDV ASCO NP B8316A74E Qualified; ASCO Report No.
AQS21678/TR, Rev. A

2-FSV-30-51 SNDV AVCO C-5439 Replace with ASCO Model No.
NP8316A74E; Qualified by JCO No. MEB-
102

1-28-30-51 LMSW NAMCO EA-180 Qualified; NAMCO Report No. QTR-1C.

2-25-30-51 LMSW NAMCO EA-170 Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: . )
No. MEB-101

1-25-30-52 LMSW NAMCO EA 18011302 Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111:
JCO No. MEB-105

2-28-30-52 LMSW NAMCO EA 74020100 Qualified; NAMCO report No. QTR-111

DEO3 ; TERRPT

wihe



dii;‘

4

TVA_ID No,

1-FSV-30-53
2-FSV-30-53

1-25-30-53
2-25-30-53

1-FCV-30-54
(Ls)

2-FCV-30-54
(LS)

1-FSV-30-54

2-FSV-30~-54

1-28-30-56

2-28-30-56

DEO3; TERRPT

Component

SNDV
SNDV

LMSW

LMSW

LMSW

LMSW
SNDV

SNDV

LMSW

LMSW

Manufacturer

AVCO

AVCO

NAMCO

NAMCO

NAMCO

NAMCO

AVCO

AVCO

NAMCO

NAMCO

ADDITI.

[ )

/

Model No,

C-5439

C-5439

EA-180

EA-170

EA~180

EA-170

C-5439

C-5439

EA 18011302

EA 18011302

]S

. EQUIPMENT

“®

\

Status

Replace with
Qualified by
Rev. A: JCO

Replace with
Qualified by
Rev, A: JCO

ASCO Model NPB8316A74E;
Report No. AQS21678/1TR,
No. MEB-102

. .
ASCC Model NPB316A74E;
Report No. AQS21678/1R,
No. MEB-102

Qualified; NAMCO Report No. QTR-105

Replace with
Qualified by

NAMCO Model EA-180;
Report No. QTR-105: JCO

Qualified; NAMCO Report No. QTR-105

Replace with
Qualified by
No MEB-'01

Replace with
Qualified by
Rev. A: JCO

Replace with
Qualified by
Rev. A: JCO

Replace with
Qualified by

NAMCO Model EA-180;
Report No. QIR-105: JCO

ASCO Model NPB316A4TE;
Report No, AQS21678/Tk
No. MEB-10.

ASCO MOdel NPB316A74E:
Report No. AQS21678/1R,
No. MEB-102

NAMCO Model EA 740;
NAMCO Report QTR-111:

JCO No. MEB-105

Qualified; NAMCO report No. QTR-111



&

4

TVA ID No,

1-FSvV-30-57
2-FSV-30-57

1-28-30-57

2-28-30-57

1-25-30-58

2-25-30-58

1-FSvV-30-59
2-FSV-30-59
1-25-30-59

2-25-30-59

DEO3 ; TERRPT

Component

SNDV

SNDV

LMSW

LMSW

LMSW

LMSW

SNDV

SNDV

LMSW

LMSW

&

/
ADDI" L EQUIPMENT

Manufacturer Model No.
AvVCO C-5439
AVCO C~-5439
NAMCO EA-]180
NAMCO EA-170
NAMCO EA 18011302
NAMCO EA 74020100
AVCO C-5439
AVCO C-5439
NAMCO EA-180
NAMCO EA-170

-]

o

\

Status

Replace with ASCO Model NP8316A743;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

- .
Replace with ASCO Model NP8316A743;
Qualified by Report No. AQS21678/1R,
Rev., A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: JCO
No. MEB-101

Replace with NAMCO Model EA 740;
Qualified by NAMCO Report QTR-111:
JCO No. MEB-105

Qualified; NAMCO report No. QTR-111

Replace with ASCO Model NP8316AT74E;

Qualified by Report No. AQS21678/1TR,
Rev. A: JCO No. MEB-102

Replace with ASCO Model NPBI16AT74E,
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model ATR-105;
Qualified by Report No. QTR-105: Jco



¢

TVA ID No.

1-FCV-30-61
(Ls)

2-FCV-30-61
(Ls)

1-FSV-30-61
2-FSV-30-61

1-FCV-30-62
(LS)

2-FCV-30-62
(Ls)

1-FSV-30-62
2-FSV-30-62

1-FSV-30-87

1-FC0-30-87
(Ls)

DEO3 ; TERRPT

CQ!goneug

LMSW

LMSW

SNDV

SNDV

LMSW

LMSW

SNDV

SNDV

SNDV

LMSW

Manufacturer

NAMCO

NAMCO

AVCO

AVCO

NAMCO

NAMCO

AVCO

AVCO

ASCO

NAMCO

ADDITI1

[ )

Model No,

EA-180

EA-170

C-5439

C-5439

EA-180

EA-170

C-5439

C-5439

206-381-2RVU

EA74020100

-

EQUIPMENT

@

Status

Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model EA-180;
Qualified by Report No. QTR-105: JCO
No. MEB-101

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/1R,
Rev. A: JCO No. MEB-102

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/TR,
Rev, A: JCO No. MEB-102

Qualified; NAMCO Report No. QTR-105

Replace with NAMCO Model FA-180;
Qualified by Report No. QTR-105: JCO
No. MEB-101

Replace with ASCO Model NPB316A74E;

Qualified by Report No. AQS21678/TR,
Rev, A: JCO No. MEB-102

Replace with ASCO Model NP8316A74E;
Qualified by Report No. AQS21678/TR,
Rev. A: JCO No. MEB-102

Qualified; ASCO Report No. AQS21678/TR
Rev. A

Qualified; NAMCO Report No. QTR~111



)
TVA_ID No.

2-FSV-30-109

1-FC0-30-i07
(Ls)

2-FC0-30-109
(Ls)

0-FS-30-147

0-TC-30-147

0-TS-30-147
0-FsS-30-156

0-TC-30-156

0-TS-30-156
2-FSV-30-157A

2-MTR-30-184

2-TS-30-184

2-MTR-30-185

DEO3 ; TERRPT

Component

SNDV

LMSW

LMSW

FLSW

TPPL

TPSW
FLSW

TPPL

TPSW

SNDV

ELMO

TPSW

ELMO

Manufacturer

ASCO
NAMCO
NAMCO

CEMCO

Edwin L. Weigand &

)

ADDI.

Nutherm International

Thermo-Disc

CEMCO

Edwin L. Weigand &

Nutherm International

Thermo-Disc

ASCO

Reliance

Penn

Reliance

L EQUIPMENT

Model No,

206-381-2RVU

EA 74020100

EA 74020100

RH15-05-D1
126-027959-001

60T-11
RH15-05-D1

126-027959-001

60T-11

206-380-2RUV

2YF882998

Al19BBC-2

2YF882998

-18-

o

Status

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; NAMCO Report §o. QTR-111
Qualified; NAMCO Report No. QTR~111

Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; Reliance Test Report NUC-9

Replace with Static-0-Ring Model
201TA-13125-JJTTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-C, and 18441-83IN: JCO No.
MEB-17

Qualified; Reliance Test Report NUC-9



)

TVA_ID No.

2-T$S-30-185
1-TS-30-194
2-TS-30-194
1-TS-30-195
2-TS-30~-195

1-MTR-30-201
2-MTR-30-201

1-MTR-30-202

DEO3; TERRPT

Co-ggnen;

TPSW

TPSW

TPSW

TPSW

TPSW

FLMO

ELMO

ELMO

Manufacturer

Penn

Penn

Penn

Penn

Penn

Reliance

Reliance

Reliance

é

’
ADDIT1 . EQUIFMENT
Model No,

A19BBC-~2

Al19BBC-2
Al9BBC-2
Al19BBC-2
Al19BBC-2

5YF882998
5YF882998

5YF882998

-

®

3

Status

Replace with Static-0-Ring Model
201TA-13125 - JITTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-D, and 18441-83N: JCO No.
MEB-17

Replace with Static-0-Ring Model
201TA-13125 - JITTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-D, and 18441-83N: JCO No.
MEB~17

Replace with Static-0-Ring Model
20iTA-1325 - JUTTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-D, and 18441-83N: JCO No.
MEB-17

Replace with Static-0-Ring Model
201TA-1325 - JITTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-D, and 18441-83IN: JCO No.
MEB-17

Replace with Static-0-Ring Model
201TA-1325 - JITTX6; Qualified by
Report Nos. 17344-82N-C, 18577-83N,
17344-82N-D, and 18441-83IN: JCO No.
MEB-17

Qualified; Reliance Test Report NUC-9

Qualified; Reliance Test Report NUC-9

Qualified; Reliance Test Report NUC-9



*

A 1D No

2-MTR-30-202

1-MTR-30-214
2-MTR-30-214
1-STR-30-214
2-STR-30-214

0-MC-30-319
0-ME-30-319
0-MM-30-319
0-MS-30-319
0-MC-30-320
0-ME-30-320
0-MM-30-320

0-MS-30-320

DEO3 ; TERRPT

Component

ELMO

ELMO

ELMO

MSTR

MSTR

HMCT

HMSR

HMTR

CVRG

HMCT

HMSR

HMTR

CVRG

®

ADDITI EQUIPMENT
Manufacturer Model No.
Reliance 5YF882998
Reliance 726977
Reliance 126977
ITT P202C12
ITT P202C12

Nutherm International
Hy-Cal

Hy-Cal

Rochester

Nutherm International
Hy-Cal

Hy-Cal

Rochester

N/A
H8~3552-B~8-120H5
CT-822H-H-0-100X
ET-1219

N/A
HS-3552-B-8-120HS5
CT-822H-H-0-100X

ET-1219

-20~

®

\
Status

Qualified; Reliance Test Report NUC-9
Equipment no longer considered to be
within the scope of 106FR{Pv49
(Located in a mild environment)
Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment)
Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment)
Equipment no longer considered to be
within the scope of 10CCFR50.49
(Located in a mild environment)
Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R
Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R

Qualified; Nutherm Report N-166-R



f
TVA ID No.
1-FCV-43-2

(Ls)

2-FCV-43-2
(LS)

1-FCV-43-11
(LS)

2-FCV-43-11
(LS)

1-FCV-43-22
(LS)

2-FCV-43-22
(Ls)

1-FCV-43-34
(LS)

DEO3 ; TERRPT

Component

LMSW

LMSW

LMSW

LMSW

LMSW

LMSW

LMSW

e

ADDIY aL EQUIPMENT

Manufacturer

MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L

-2]l=

Model No.

®

\

Status

Equipment no longer considered
within the scope of 10CFR50.49
(Equipment removed from safety
circuit). e g

Equipment no longer considered
within the scope of 10CFR50.49
(Equipment removed from safety
circuit),

Equipment no longer considered
within the scope of 10CFRS50.49
(Equipment removed from safety
circuit),

Equipment no longer considered
within the scope of 10CFR50.49
(Equipment removed from safety
circuit).

Equipment no longer considerad
within the scope of 10CFR50.49
(Equipment removed from safety
circuit).

Equipment no longer considered
within the scope of 10CFR50.49
(Equipment removed from safety
circuit).

Equipment no longer considered
within the scope of 10CFR50.49
(Equipment removed from safety
circuit),

to

to

to

to

to

to

to

e

be

be

be

be

be

be



L3

ID N

2-FCV-43-34
(Ls)

1-FCV-43-75
(Ls)

2-FCV-43-75
(Ls)

1-FSV-43-75
2-FSV-43-75
1-FSV-43-207

1-FSV-43-208

1-RLY-46-1

DEO3 ; TERRPT

Component

LMSW

LMSwW

LMSW

SNDV

SNDV

SNDV

SNDV

EREL

6

/
ADDI \L. EQUIPMENT

Manufacturer Model No,
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
MICR-SWITCH LSC4L
ASCO 206-381-3RF
ASCO 206-381-3RF
ASCO 206-381-3M4F
ASCO 206-381-3M4F
NUTHERM MDR 138-8
33~

®

\
Status

Equipment no longer considered to be
within the scope of 10CFR50.49
(Equipment removed from safety

circuit). SRR T

Equipment no longer considered to be
within the scope of 10CFR50.49
(Equipment removed from safety
circuit).

Equipment no longer considered to be
within the scope of 10CFR50.49
(Equipment removed from safety
circuit),

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; ASCO Report No.
AQS21678/TR, Rev. A

Qualified; NUTHERM International report
No. N-109-00R, revision 3



f.\‘

A_ID No
2-RLY-46~1

1-XSW-46-1AC
2-XSW-46-1AC
1-XSW-46-1DC
2-XSW-46~1DC

1-RLY-46-2
2-RLY~-46-2
1-RLY~-46-3
2-RLY-46-3
1-RLY-46-4
2-RLY-46-4

DEO3 ; TERRPT

Component

EREL

XFSw

XFSW

XFSW

XFSW

EREL

EREL

EREL

EREL

EREL

EREL

ADDITIONAL _ _JIPMENT

Manufacturer

NUTHERM

Powell Electrical
Manufacturing Company

Powell Electrical
Manufacturing Company

Powell Electrical
Manufacturing Company

Powell Electrical
Manufacturing Company

NUTHERM

NUTHERM

NUTHERM

NUTHERM

NUTHERM

NUTHERM

®

Model No,

MDR 138-8

MDR 138-8

MDR 138-8

MDR 134-1

MDR 134-1

MDR 134-1

MDR 134-1

-23-

9

Status

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Equipment no longer considéred Yo be
within the scope of 10CFR50.49
(Located in a mild environment).

Equipment no longer considered to be
within the scope of 10CFRS0.49
(Located in a mild environment).

Equipment no longer considered to pe
within the scope of 10CFR50.49
(Located in a mild environment).

Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3



®

{
IVA ID No,
1-RLY-46-5
2-RLY-46-5
1-RLY-46-6
2-RLY-46-6

1-FIC-%6-57
2-FIC-46~-57

1-XS-46-57
2-XS~-46-57

1-28-46-57A
2-28-46-57A

1-FSV-62-69

DEO3 ; TERRPT

Coaggngug

EREL

EREL

EREL

EREL

EFIC

EFIC

CTSW

CTSW

SGCV

SGCV

SNDV

!gnu{lgtu;gr

NUTHERM

NUTHERM

NUTHERM

NUTHERM

Beckman

Beckman

Electroswitch

Electroswitch

Beckman

Beckman

ASCO

/
ADDITIOI

[ )

QUIPMENT

Model No,
MDR 134-1
MDR 134-1
MDR 134-1
MDR 134-1

8952-02
8952-02

Series 24
PN24909B-2

Series 24
PN24909B-2

8952-02
8952-02

NP8316A74E

-24=

“®

\
Status

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM Internatgenal report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Qualified; NUTHERM International report
No. N-109-00R, revision 3

Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

Equipment no longer considered to be
within the scope of 10CFRS50.49
(Located in a mild environment).

Qualified; Electroswitch report 2392-2

Qualified; Electroswitch report 2392-2

Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

Equipment no longer considered to be
within the scope of 10CFR50.49
(Located in a mild environment).

Qualified; ASCO Report No.
AQS21678/TR, Rev. A



2-FSV-62-69

1-MTR-63-10A
2-MTR-63-10A
1-MTR-63-158
2-MTR-63-158
2-FSV-63-71
2-FSV-65-4
(Ls)
2-FCV-65-4
2-FCV-65-5
(Ls)

1-FSV-65-5
2-FSV-65-5
2-FSV-65-9

0-MC-65-16
0-ME-65-16

DEO3 ; TERRPT

ELMO
ELMO

ELMO

SNDV

LMSW

SNDV

LMSW

SNDV

SNDV

SNDV

HMCT

HMSR

L )

ADDITIO ZQUIPMENT
Manufacturer Model No,
ASCO NPB8316A74E
Westinghouse 69F43503
Westinghouse 69F43503
Westinghouse 69F43503
Westinghouse 69F43503
ASCO NP8316A74E
NAMCO EA-170
ASCO 206-381-3RF
NAMCO EA-170
ASCoO 206-381-3RF
ASCO 206-381-3RF
ASCO 206-381-3RF

Nutherm International

Hy-Cal

N/A

HS-3552-B~-8-120HS

«2%e

Status
Qualified; ASCO Report
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